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How I osme to the United States,

In general it is wnususl to come from Burope to the United States by way of Russia
and Japan,but in the extraordinary times in whioh we now live everything im possible,
I am often asked,-"How was your trip of nearly ten thousand miles?” and I always ans-
wer, "It was wonderful,and of oourse most interesting,"To leave a comtry in which
you were born,which you have 100 ¥ SENgear Whele kenst,ond whinh yun lnve semddeent
as your eternal huuhid.l oountry which you have served as a soldier,and later as a
solentiet,is not a simple matter.Of the home-land is like of a swestheart to say:

Whom the heart loves the eye finds beautiful,Bavaria was a beautiful country.I always
postponed and postponed the departure,but dcnmw and also my olosed hoameland,Bavaria,
begame at last wore and more an enemy country,So,finally,I was really happy when I
left that land in the "twelfth hour" with the certeinity that I would never see it
again,

I am alvays asked,"Was it difficult for you to get out of Germany?" The war had alrea=-
dy started,"Wo,it was relatively easy for me to get out of Germany",At that time the
Fazis wanted to oust as many Jews as possible from Gomany.I could receive the irmb-
gration visa to the U.8. mlynﬂunl-\unhepmumand even this was paid by a
publio,not & Jewleh, organization.The difficulties I was faoed with were of political
mature and in the beginning my success in ceming through was very questionable,At the
time when I left - it was in the firet days of August 1940 - the Baltioc States were
taken over by the Soviet Government.I had to ask for the transit visa through tim of
these states,lithuania and latvia,during the last days of July end it was wncertain
if I could get these transit visas at the right time.The whole journey was possible
only during the short time when Germany and Soviet-Russia were "friends"lAnother
question was my baggage.l had the permission to take out oy solentific books and
other things which I thought negessary.In this way I had several wooden boxes.After
many difficulties I found my belongings safe in Kobe,Jepen,and I have then now in the
Us8,,but I must confess I would have left Germany even in swimming trunksl



The journey was prepared by the Jc:!.-h organizations in Germany,Manchuria and Ja-
pan,but I had the permission teo u:o a traveling buresu in Munich which helped me &
great dea} and made my trip successful.The expenses Were paid partly by the first
mentioned group and pertly by relatives of mine in the U.5,The Gorman authorities,
through the office for Foreig aifairs had given a leiter of recommandstion to the
Boviet Goverment (they did it for every asigran” usung the Eastern roube), and so
the way was free for my journey,I had the AR inmi gration visa (dated Stutigart
May 20%H 1940,a few days before Italy snterad the war),ths transit visa through
Zapen (given hy the Japsness Osnsul in Viemna),snd reseived the viss far Manchmria,
Fusife,ldthuania and Latvia in Beriin,Then I had the German exit viss which gave me
s Piih tir Lasviog Geesany & ingle tine and shieh 414 not allow any Pebers, :
o e e D e T oy
I would leave Germany e soon as possible,and freu time to time I was called to the
Gestapo and asked how far my -l.gu:u.m poseibilithbs would have pmudul.l

On July 29,1949 I left Munich,The hardest step for me was the separation from my
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It was in 1912 in Munich.A Japanese writer,clothed in Samural robe,bpﬁ‘%t Japan,

1 resember 2 phresas of his speech:"] look everyday into the nd.r*or and cannot find

that we nr'o.aa yellow as your emperor told",It was the time when Wilhelm II, spoke the

words1"V8lker Europa's,wahrt Euere heiligeten Giter und hitjet Euch vor der Gelben

Gefahr" (Folks of Europe,preserve your holiest goods and be carful before the yellow

danger).Another phrase waa:¥ We observe evrything,and what ie useful for us we imitate
fur ourﬂ;i:poae. "This was 19.1.31.Dur1ng my studies on the Hunich University I also
attended the lectures of Kar. Haushofer,whose later role I did not know,It was long
before Hitler came to puwer.ihuahofar gave B rq:ort about a talk he had with gmdhi-
m,the first Fresident of Ohina,who had originally the intention to reestablish a
l}_l_i_l.gogﬁ_hv. with hin as Haperor,Haushofer asiked 8}:&:1-.351‘_1-&1; Mﬂ.f--wmld- happen,if |
Ohina would be canquered by, the Japanese,fuan-Shi-Kai answered:"Nothing;after 3 or 4

gemeta.tiam the conquerors are Chinesel” He gave as a proof that China was conquered

many times by foreign peoplea,a.nd all theae people are today Chinese, even the Chinese

Jews thn came 10 t.h-t cpmtry_a‘baut 2000 years ago.Haushofer brought this story to
A ARy e

dmmtrate l;u' thé/people i e Far East thinkt—of times

Waen I racei.:ed ay trlansi..?..l-visn through Manchu-tHuo in Berlin on MM July 16°1 1840
I had to the Manchurian Legation,There I found a Chinese looking young man who did not
understand what for a profession @ have, though his German secretary tried to explain
it vo him.I asked for a description of L!ancpgx_'iu and received a booklet “Manchouluo
glves birth %o new culture”, Questions end Anawers 1840,published by, the Manchuria Daily
Hews in Hsinking,the capital of thie country.In this book is emphasized Manchuria as
an "independent State".Very interesting in this booklet is the following question and
enswers"l Ihnve bo:an told that Manchouluo ¢lains to be & State of raciel harmony in
which are living the difFerem: races of Japanese,u_anchuar H:z;.a }orcans sMongols,and
White Russisns sforming a perfectly harmonized society.Is this true? - True it is,lim-
choumo is & State in \rhlo}‘{partlcufnr emphasis is put on the creation of a Moral so~

elety."So is to read in this booklet of 194C,Please,watch the sequence of the different
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races.The Japanege renge before the Manchus in this "indqpnnien" "!.{.enc}m—smte.'l'he young
H - 1 saw

man in Berlin wee the only Hanchurian state-official I BaW; f.n ﬂuin:ijfj it}ie,.i &

“only Japanese.The "White Ruscisns" ere people who were ggainat the Bolshewilks;the Ja-

panese considered them as "good friends”,end used ‘then for their ems purpose.I don't

Imow hos’this situation is tpday.This as'int podiiction to my travel rkaport.
makes

Manchouli,or danchurya,is a very lonely and dirty border town,It MMM more or less

a Russian impression;formerly th} whole araa,miuding Har‘hin,ms at once Russimm or

. .abstwset under Russian influence,The houses have mostly anly‘ oné’ floor;f.here are

tond- and stone houses,The sireets were muddy,because *he day ‘?efora was, mi.u.'l'he
[ Ay Bandorvicn _/,_g_l o, < Bty

’Kﬁ'md ‘Building is big and it had a large map of th; frans—Sihena.n Vi v st

. the railroeds MM through MELOANAN Uanchowsuo on the wall,Here we could follow

0%, A ot S T

the. m W ewish Committee in Charbin had ordered a resident
‘of Manchould to take cars for us,He was an old man,a taylor,who spoke very bad Germe
and ,of course,;not & aingle word English,We arrived in the afternoon in Henchouli.
‘Koolies' ot mm‘hars’ on their back,took care for our baggages.They wers very
quick creaturss,one looked like the other,and only by their numbers they were to re-
cogn:tgq.lo were léad to the Hotel Tand in Manchouli and espent the night there,It WM
had European,and Japanese rooms.I had an European one with ane of our travellors to-

gethersllanchouli was the most critical point in the whole journ 1t was possible to

pay the journey in RM, only until Manchouli,and uation had to be paid in

@,by the help of relatives in the U,§ 8 money should have arrived in Manchoull be—
fore the travellor reached that place.In most of the cases it did not, or it wae told

14 d1d not arrive,In the imer of Asia end in the situation in which you are,there Be

no ¢ontrole poaltblsé}hsﬁfnnt to gof in comunication with the Japanees Tourist

Bnruuai‘hm:'ge was a White-Russian,a very unfriendly [ﬁ.n':i.ﬂd' sad{"Ef T have
70 money you cannot continue the journey;you have to stey here until I have the mongr .,
This brought many of us in s very difficult situation,The viea to the U.S, is valid

only during a limited time,then it has to be prolangated,For many of our travellors
s

‘wag the denger that the visa is expired before they arrive in Japan,We tried tu come

4n communication with the Committee in Harbin,and we received the answer that thegd
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Yhilosophical Thoughts
of a Hatural BSeientist.

It is an eternal cuestion this problem o the living It puzszled ¥

the demigod Gilgamesh in the same menner as it had the disciples of

Buddha who on guestioning their teacher on the matter of death received
-

' the rerly:"sSince we don't know what life is ,we sre also unsble to say |

whet is death.

Natursl science teaches that change of form (growthl,change of sub-
gtance (apsimilation Emc:QI dissimilation),and change of strength (trans~
formation of energy) ere the main charscteristies of the living or of
the 1ife.Thus,it is true,its visible phenomens,have been named but not
the forces which cpuse these things,and sbove 21l camse them to be 1
reguleted.for,is it not wonderiml when Irom aff fertilized egg following
a certain plan which is also determined temporelly ,an individuel de=
velops?Develops in such way that cne is able %o say in one month the
creature coming to existence wﬂl"hlai a certain stage of development
and after three months of another certain stage.le do not want to stress
the overwhelming fhought that lies in this ides that in the snimal world
absolutely free moving creatures of different sex attract each other
l1ike magnets for the purpose of mating.At least in the wild state living,
not domesticeted animaels the mating tokes MMMY place only &t a time
when the best conditions for existence of the ismue are provided.(Conm

nected with this is frequently a dwarfing oi the germ glands during which

‘time no coymlation takes place.).In other cases,the further development

of the fertilézed egg is left 'l:mcompzetod until epringtime as in the
cage of the Europaean roe or the bat,for which copnlation takes place
in September.The young enimals then also see the light of day when the
"table is abundantly set" for them.e do not at all wish to speak of
instincts,for instence in insectis forming states,as bees or termites or

ants in whidh everything rune like a clock-work.One need but watch the
action of the tropicsl leaf cutting ants which irom leaves and Llowers



2
cut out scctions and parry them into the neet for their iunguu-gorden.
The pameé is trme ol planta.ﬁr gweet Julces,nectar,being secreted,ani-
mal ﬂa.ttura'.nontly insects,are inetigated to tremsfer the pollen irom
flower to Zlower im order to complete pollinmtion,and thus fertilization.
Therchy the "Postillons d' amour" are mostly "iflower=-conetent",that 1s,
they always remain in the‘ gsame kind of flower.The problem of the gells
on plants,caused by insecis,wss even treated irom a philosorhicel side.
_t-_lauaad by the. sting of f gall-insects the pl nt forms a tissue which
-gimn the larvasps the inscots murriture end protestion,often in &
very reiined mnner.sna which is sbeolutely uaelua for tha planﬂ.'h

can ot explain this,but into our msemsnt our ravaranoe toward the
magnitude of mature we have xo:rgottsn to take stock of o_'nral’lves in
this,our quinkliriné.mrrymg time which robs men oi all repose to
concentrate on u.'..n.n_m_ the Zamous "Ignorabims" of Dubole-Heymond
is 81111 valid.iie stand before an Iatama‘l mirscle and -~ " the miracle
is faith's most Iavue.ﬂ child" ("Des W#under ist des -Glnnbsns liebstes
Eind"?Faust I.)For many modern thinking natursl scientists this miracle
{e the "divine",the "divine idea" which peeps forth from naturel

{fe cannot say what the living is,but with regard to other things we
fare not better.hat may we say sbout the thinge surrounding us?Indeed,
‘we know only that which we gather from the reactions on our sense organs,

for,only through these are we brought into contact with our surrousaiags.
one may,indeed, say on13 thia is iron because it has thie or that oollut.
{visual sense) ,or because 1‘5 ’tjh:ls or that weight (sense of touch),or

it may feel to the hand more or less cold (sense of temperature),but

more then this,we don'dt know.This 1s exactly the seme with electrici-
.ty or with light, /e are able to recognize these things only by their
reactions on our sense organs.''hen today phyeical science says the

unit of all matter is "energy" one mn;g; use the latier exnctly as 1little
as with

Hut



Wie der National-Bozialismus die deutoche Wisnenschaft beeinflusetl
In Banse's"Handbuch der Geographie" steht auf Seite 474 der 1838 erschienen

'ﬁlﬂagﬂ

", .. Solange sis ihre Volkssprache belbehalten,bleiben sie AngehBrige des
Heimat-Volkesjsobald sie sle aber verlieren und damit auch den laalturlichen,
sowle ideellen Zusammenhang mit ihrem Volk aufgeben,kann man sie nichtmehr
als Olieder ihres Volkes ansehen,demn die blutliche Abstemmung allein ist
volklich nicht entecheidend,Andererseits darf man Zuwanderer zu einem Volk
nicht ohne weiteres als Volksg hen,doch k8nnen ihre HNachicommen
durch Aufnahme des Kultur=-,Ideen- und fprachgutes solche werden,falls ihr
Rassenblut dem der Rasse des Volkes entspricht,Wenn schon ein so gut deutsch
fihlender und sohreibender Mann wie Chamberlain durch die Usbersiedelung
nach Deutschland kein wirklicher Deutscher geworden ist (wae aber von
seinen Nachkommen wegen artgleichen Blutes ohne welteres zu gelten hiitte),
so k8nnen Juden noch viel weniger durch Wohnen in Deutschland und durch
Amnalme deutscher Sprache Beutsche werden,und hier bestreiten wir auch
ihren sdmtlichen Nachkommen wegen ihrer Fremdbltigkeit dieses Anrecht”,
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Academy of Natural Sciences - Torrey Botanikal Club
FORKED RIVER, NEW JEHSEY
September 15-16, 1945

There will be field trips starting from the Forked River (CRR)
station both Saturday and Sunday, Persons from Philadelphie com-
ing via train to Tom's River can reach Forked River by taxi or bus.

SATURDAY

The party from New York is expected toc reach Forked River about 9:30
a.m, and will welk down the railroad track from the station, crossing
U-per Fork, marsh, cedar swamp, and dry areas, Autos may be parked
at the station,

Lunch at Forked River House, leaving there at 2 p.m, to explore bogs
-ﬁnﬁ.ﬁry barrens at Ostrom and below--Mlddle Fork.

There probably will be an informal evening meeting at the Forked
River House,

Accommodations: Forked River House, 2 in room without bath, $1,50
Bach; Greyhound Hofel, 2 in room without bath, $1,00 each; a few
{EE bath at $1

rooms W 51.50 each, Please make your own reservatlons,

At Tom's River, about ten miles north, are the Marion Inn,
Ocean House, and Riverview Hotel.

SUNDAY

Train from Philadelphia reaches Tom's River at 9:10 a.m, Take taxi
or bus to{Forked River RR Btatlon where trips start at 10 a.m.)

One party will repeat the Saturday tour down the RR track.
Second party may visit salt marshes, or another pine barren area,

A bird trip will start from the Forked River House at 7 a.m,

Afternoon trip starts from Forked River House at 2 p.m,

Return train to Philadelphia leaves Tom's River at 6:22 p.m.
Leaders will include Dr. H.K. Svenson and Miss Hester Rusk of the
Ercoklyn Botanic Garden; Charles E, Mohr of the Academy of Natural

Sclences; and Louis E., Hand, Hollis Kester, G.G. Wearing, and A.T,
Beals.
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: ‘.Etla.nss:;reichs haben abeér auch eins ungcheuere kul
die einleitend hingewisen sein sall Der lensah h

'&aﬁahst Tausehhandel - getrieben und er hat dis
"mt“z"' ?ﬂmizen verhreitat‘ sej. es auf den Hmﬁ!.

:gaa;gqnnena Seide aus “'Barmum" dtm Seid
't. i@ontiaeh mi't Siniuum,diesax ia“h der

-J.imbr Eaimt Inﬁion his n,ach Wesmfrlka gaknmmen nnd VoI
Spanier tc:nd Fortugiesen nach der Neuen Welt gelangit.Der
A vor dsr sntdeckung Kolumbus',das wichtigste C{aﬂ;r'

W~f. e “MJ Prn . e
& 1 zu A4n eingsborenen Volkern Afrikas gabraoht | orden

L "sn stamrende Kaffee hat abenfalls grosse Wamlerungen gemseh i
 viele solehe Beispisle.Die indische Baumwolle ist um ez 800 v.Chr,

.chen Konig Senaherib in Assyrisn angebaut worden,dss erste Bei-
annissigen Kultur einer fremden Nutzpfianze.Die .»u'a.'nsr haben das

msnde Zuckerrohr und den bielchfaj.ls in Indien heimischen Hais

B ne Italien geht autf diese Zeit zu.ruck. -
I m:ar ﬁéﬁ’a #ins anders Bedeutung haben diz pflanzlichen Produkte geshbt.Der !
- Handel mit ihneén hat dis Ieute reich und selbst baswusst gemacht.In den grosgen
_-Ea#ﬁ%l&;*éntren kommt diss in Profan— und Sakralbazuten zum Ausdruck.Wir sshen
.. das niuht mur in. dep grosssn,fernsn - heute wiirde man sagen "internationalsn®
E ;%(ljﬂeiszgn‘tren des Altertums uand Mittolaltere wie Petra (Rekem) in Arabisn, wo
‘man rissige Kultstétten aus dam Felsen harausmeisselte und wo sieh den Handsl
L Wom Ostasien,Indisn,Arabien wit dem des Abandlandes traf,odsr Byzanz oder
Iq‘?&:ﬂdig.Wir haban a:un-h Baispisle in unserer engeren Heimat.Diz stolzsn ﬂathﬁn'-'-
B=r von Augsburg und Jﬁunher die osu_m Stadtkirghen in Mum..n

:QI ﬂ.tsn di

mﬁu Wt Botanical, oclmenta




_ wiw
der ﬁuzmg aui' der Prausnitz. X . ﬁ
sn Kaufleute verkauften die Srzsugnisss unseres \l'atarlamdus in der ,
im Hog- Waunhaua“ im Fondsco und erstanden dafiir Dinge,die sis in dam‘
\baetzen konnten, wie Saide,Cawirzs,Drogen,u.s5.v. Nur im Pondaeo d‘l}xtﬁ’f §
=ben warden und im Fomdaso del tedesehi,im "dsutschen Warenhsus® m\]
t ein Jakob Fugger ainﬁ und aus gegangen und z4 ssinsr Aussehm .
rf; scht Direr das “Rossnkranzfest™ gemalt,Albrecht Uirer,dsr in vﬁﬁa@&
. italienische Kunst kennen gelsrnt hat. "Lavante-Handsi™ nennt man &i’:é’s‘t

twawh.ﬁehor die Gottha.rt- und iber dis Brennurstzasse sind vo,n

(m,&g irsnndl:}.nh empfangen mde.%md;g hst u.her sofarﬂ erimt
e Umseglung Afrikas und die Zntdeckung des Seewegs nach Iﬂi&»
i Bﬁﬂmteta. Die Produkts des Fernen (Ostens und' im:iiena a;;ﬁi :

&;iﬂ:u S‘lidfisutsehland gegangen.100 Jshre m;ch G.er !anﬁm
: m der Rouh‘bum der sﬁddeutaahen "‘ﬁd‘ta 'm Ver’ola.asmt

tand 2’! .}'ahre im Dienste des (h'osskhans Wﬂ Kuhlai Daa war am-—
15.Jahrhunderts gyr Zeit von Dante und Waither v.d. ?eg°lwelduaﬂ&r(c
it von Ssiner Reise berichtet wad g21n Buch war wggw2iseind fiir spitere
&n.Columbus glaubte in der Neuen Welt Indien und in Guba das "Zipangu”

;s:aqphi}dbs Mareo Pclo gefunden zu haben.Die grosssa Gewinne,dis der Levante—
JM_éi ahwar? und fernsr dis Tatsache,dsass dis Zwischenhiindler jseiesn as'ﬁ&r&ﬁtﬁ

'J

Araber gewesen,cder was es sonst filr Volker warem,dle Ursprungsilsnder zu
'h@&sehleiern oder mit einem geheimnisvollen Nimbus zu umgeben suchisn,beides A
E die Ursachen fiir die grossen Entdeckungsreisen zu Snde des Mittslalters. |
die Heimat der Gewiirznelken gu findsn, hat der Portuglese Magellass die

: ‘Welt umsegelt.-— Doch gsmig,wir bssprechen jetzt die =inzelnan Gruppen
.ﬁiv'kommen auf dzs esine oder andere nochmals zuriick.

|ﬂF¥%BBRrank Nr. enthali dis Nahrungsmittel und die Gewiirze.(Aus Raumgriine
Kﬁn mussts der Zucker im Johrank "Gsnussmittsl” untergebracht werden).
Nﬂhrﬂnggmittel.aus Getrside-Friichten. (lber dis Friichte des Getreides siehe
Bﬁhrank Nr. "Frucht”:Caryopse)Dis Gewiimung von Stirkemehl aus Grastriohtsn
#ht auf dis fréheste Vorze.t surlick.Der primitive M=nsch wird wohl suerst die
Cérner von Wildformen gesamrielt haben,she sr sich sntschloss,sie anzupflanzén.
Qﬁr'ﬁotreidebau igt bei allen Volksrn mit religitsen Vorstellungen varbundsn.
gPas a8t dsr Fall im Abendland wis im Orisnt und im Fernen Osten.Mussta doch dsx
Kalser von China zu Bsginn des Jahres ein F

! Hunt Institute for. Botanical Documentatlon



Der 'Waizun 45t sine dsr Hltestsn in Kultur befindlichen Getreidsa

ht sowohl bei den Babylonisrn,Aegyptern,uad Grischen als aueh
sea.u:f gagenhafts Vorzeit zuriick. Bs gibt von ihm zahlreiche urnm
;di= siech deutlich von sinandsr unterscheiden.3eins ursp
mfﬁ?ﬁn ‘3ggd nicht mit Sicherhelit fagtzustellen.Br wird als Wint
srgetraids gebaut. Kolumbus hat ihn schon auf geiner zweiten FMJ-

&@ Nausn Welt gsbracht.Im Sehrank sind AL ARV LATEAE die Ashrén vers
A4HdAgA Waizanarten und - Rassen aufgestelit.Ueber deren Chromoso—
? ;sne Siehe Schrank "Polyploidie™ am Sligfenster in der mtta .Auss&rj
;gﬂ&n noch dis Spslzan von "Mumisenweizen” und varkchlte Kornsr von "Pfa

ir‘kexfﬂ aus Schussenried (Wirttemberg) gezsigt.Die pPfahlbausr hatten be—
WELELAXH aweierlel Weizen, wahrscheinlich Triticum diecesum nid mono- -

und Einkorn)in Eultur,wie si= auch schon varschisdene 501
§ ch dsr *Emenwe;zcn" war Rmmer,dsr iiberhaupt dis am irﬁheaten k“ia".
eizensrt darstellt.Br stammt.vom simem Grabfumde bei Abusir aus dexr |

- Dureh Mahlsn der Priichte bekommt man das Weizenmahl.m '
: diqmitminr 1 Kleie zuriick.Das Getraidskorn besitzt unterhalb dsx

s%;@ Frucht-Samensonale sine fellsshient,dic Siweiss eatuiliden Ko

e &:rbtn ist sbeansolanze in Kultur wie der Weizen,wemn aia ‘auch

v A A

mid‘au*hmg fiir die mmsehlﬁeha Erpiihrung nicht urruaht Babylomorﬁ
r.Grischen und Chinesen haben sie angebaut.Auoh von ihr gibt es zahlruuht |
,di= sieh deutlich von elmnder unterseheiden. ihre Stammform ist 51&1#):.—7
alls unbekannt.iufgestellt sind varschudeue Aehren und such segyptische
‘.ﬂ_ engersie. "Wghrend die WeizenkSrnsr frel von Spelzen sind;haben wir bhel |
dcr Gerste deren Verwachsung mit der Frucht,eine Erscheinung,der wir spater
@ﬁlmngpis wiedar begegnen werden.- Beim Weizen ist das wichtigste Produkt das

, Weizenmehl.Gerstenmehl wird nur wenig verwendet.In Tibet splelt o3 gerdetet
sls Psamba die Rolle sines Volksnahrungsmittels.Verwendet wird bel uns geschil
| te Cerste sog.'"Rollgerste".Eine grosse Bedeutung hat hat' sis dmgegen flir die |

. Bereitung von Malz Hierzu lisst man dle Gerste keimen.Es bildet sich im Korn
&in Znzym,dle Dimstase.Disse verzuckert dis Gestenstirke und bersitet daraus
ﬂalzéunk-r.ﬂs ist aber so reichlich Diastase vorhanden,dass auch noch andere
Stﬁrke verzuckart werden kaun.Davon macht man Gebrauch bei der Spiritus-Bren-—

:ﬁ!fﬁl bel der man Kartoffelstirke verwendet.In diessm Falle lisst man Gerste
“Griinmalz" keimen.Marbsitet hier nur auf Dimatase und totet die Keimpfian—

! Z’ﬁab,weﬂn der griine Spross etwa 2 em lang ist.Das Grinmalz wird dem K=artoffel
'bert‘ der "Maische" zugssetzt und die Diastase macht duwnn nach der Verzuckerung

der Stirke dis Massche girungstihig.Fir die Bierbersitung ldsst man dis Gsrste
airkeimen,da¥s die Wilrzslchen hersusschausn: ;dann tHtet mun sie mit Hitze aba
Farbmalze und Kaffes-Surrogate erhdlt man aqiarch dacs man beim Abtdten der
-gakclmtan Gerste grosser Hitze verwendet

L - ..Hunt Institute for Botanical, Documentatlon
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b ; Mus wrde er in Nord- und Sﬁdpmerika in aghlra,.c!zem

sar spielte dort die gleiche Relle,wis der Waigen in der Alten
gelangte er durch Kolumbue ,der .lhn schon 1493 auf der Rickkehr
W sn Fahrt mit nahm.Tn Suropa war er zuerst eine Zierpfianze in
shen Girten,chne dass man wusste,woher or kam.li520 wurds er zn 1

:l!a.le als Feldfrucht angebaut:Durch die Veneaisnar gealngﬁb er*ﬁﬁnn
nnﬂ vaon hiar c‘.urch dl= Hand.elb‘naz:.ehungen dexr Suropﬁer mim 3

r gind dureh varschiademe Gastalt ausgazaicﬁant (Pfe d

o  der Oberseite,3pitz-Nais mit spitzigen Korn
er oinen dusseren hornigen und sinen inneren
dosperm- srkennen.Der erstere zeigt verschied: T
+,eine Erscheinung,dic auf insressanten Verarbu '

' n¥enien").Bei einer Rasse,beim sog. "Zucker-
! ﬁ -x‘ar nrildﬂng von zuckax m.é]n von Sﬁm Dig .

m Mxmt ‘man enesu Ger A srei Polenta |

mqissng',engliseh "Nondamin”) und aus itqu&
-f&t‘bess" 0&1 (vergl SGh:ran:k a‘ela ee'b. [

mm! dient 2/‘5 bis 3/5 der Me.nsehhen alg. m Lo
leitend wurde schan a.uf daa V& hidltnis

m =
n Zeiten in K r,vor allem¥in Imiien im :g:dxsuhen irc
Tach Westen kam der Reic von Indien he:r.Hm?z vo r dem be:
rach Indien ¥#@/#éf (3526 v.Chr.)kam er nach Mesopotamie
haben ihn die Griechen mit wvielen anderen tropischen
ingYkennen gelerntmuch die Rdmer wussten von ihm.Nach
& Arager,die ihn in Span‘len anpflanzten und vor hier gslan

lit&rischan Unternehmungen Karls V. nach Italien,wo der Reis h.en’t}&

1

auf Po—Ebene sein ndrdllchqtas Ahbsu-Gebict hat.1647 Kam der R.nach.
inisn und 1694 nach Siid-Carolina (Mord-imerkka),das heute den besten Reis !
‘Carolina-R,lisfert.3/4 dor Reisproduktion stanmen von brif.Indien,Burma und
- wird als Trocken- und 2ls Wasserrsie kultivisrt.Der letztere erfor-
‘9in umfangraiches Bswisssrungssystem,das der Landschaft ein charakteristi—
';Ausanhan werlaiht,d== =ber pinen &ef.ﬁ—w“r‘hnﬂ Mzlarisherd darstegllif,Dar
tenreis der trocken "Yultiviart wird und auch noch in grisseren Hohen wiechat
ina ,zggﬂxﬁg grosge Badeulung erlangt.is gibt sehr viele Rassen vom! Was-
tie{begratinte wid anbegramte).Die Heimat der mtlaaahwen Wildform,die
'b‘rﬁchige Fruchtatinde hat , ist Indien,Ostasien und Australien.Er ist du."t
i Gras, das’ hoch & 3taubbia+tf=r hat. "ue Spelzen sind mit der Mchtwand |
eimigt und ihrs Botfernung ist schwierig.Sie wird in Ralsm-nlen,somhl |
tv%cher 215 auch in europlpschen,vorgenommen.Die fruchi-und Jamenschule

faminreiche "Silbsrhiutchen)Dd disses fetthaltig ist und ranzig wird,
‘&5 garch Policren entfernt werden.Dadurch wird aber der Reis vitaminarm
ﬁﬁin ausgchliesslichsr Genuss ruft sine Avitamincse-Krankhsit "Beri-beri®
ei838n harvor.Der R. wird dann noch mit Stérke-Sirup "glasiert”,us ihn halis
zZu mehan Dis ABTEIL: bel der Reis-Aufbersitung sind Brmhrams ,Relsgrize
-] :El &d Reis_Ffuttermehl (Vergl.die =u tellten Gliser, geatiftet v...\

nge e e Varwendung { I wichtiges Npbaxi !
[ ¢ :
g* e AP Iensﬂtuteeforstan GaF-‘DGCU mentatlcma
2 WEE 1 10rer: 1= ¢ 5T gElel

\- vardts =




g f?’*ﬁ&paratl zuz "sfﬁfr"? FETt e

e wirdidm ck (als .ﬁim(mtt&l) und neben Woizs

-tur genomena- Gatreide;Bab 3
.Rr achei,zrt ﬂn’x dan S);sven Zu uns 3&(

enhirse und Pennisstum spicatum e
Eea Glasaa) a‘ﬁs‘ht ﬂann noch die "ﬁlﬁgg;ﬁ;% £y

- ﬁﬁﬂn@mcke davon befren werdsn: (8las rechts;zeschalte Hirse).
8t d&B&l‘t&s!ﬁe in‘der Alten Welt in Kultm{ AEgygsane Getreide.zs hat
Sgen gogeben.Man hat Hirce-Kdrner im Masgen 6o0oc Jahriger ggyptisphwg -
ea»ﬁgea?.ellt man hat sis in priéhistorischen Gribern in Doutschland Fas :
'n-_&é hat dhren Anbaw in &ltasten Zeiten in Zenirsiasien nachgewviesen.
’Rnd.»auem:in China und Japan ist cie eine uralte Kulturpflanze.in den lBtztge-—,
mﬁten Landern B2t siz aach houts nosh sine ganz bdsondsre Bedsutung fir dis)
mihder%&ﬂlttute Bevolierung,der die Reisnshrung zu teuer ict.Die Hirse iet
durchl dis Brosafriichtizen Gotrelde-irtan Weizen ;Aoggen ,Reis ech: vea:drﬁngt
worden.S5ie war so zu == ihr*Voridufer in der Kultur.

A% die Grasfrilchts raihen sich die Frichte und damaen anderdersr Pflanzen,_
#i1sse stehan den BLELESAAIAZAA zuorst
&*twe;aﬁn. (Fagepyrun esculentunm ' also verwandt mat ¢

[ttt for, 139*rampat'aecémem§stteﬂ szt

sdgntung welt nachet UM




h

infrﬂent’ige} Pf‘srdebohne lens esnuanfa Ldie I-inna,glbibh,-:
langs, und darn die Banane.is ist dies aber nicht die
fusa saptenﬁm sondern die mur in den Tropen ﬂrﬁanda&g‘

"'_‘__jma mma ﬂp’ﬁﬁm paradlsmm I..,die Planta .Die mﬁ

den tﬁﬂ:enr'ben stammen von anderen P:tlmantea.leu.ln. erster
'ghh Lr @gﬁc en Knollen (Spross— oder Wurzelknollen) vergixSQhr k. !

f p}'ﬁ)’ l.nrl Nr.4 {'lirzelimol.‘l.en} .Hier . wa.re gmghaq-,

e

A : "i L LT e f/:-'f {, -
£, &=
£¢:tof£§&stﬁnka vialraeh varwandst ,2-B .fﬁr die Henstsllnng t“ :

:'ﬁ“ﬁfﬁ.&f. LA ,y_/.,’:a/, L7 TR S SRR L 45 B

i . ==

T

laim‘&,wie der Mais,aus Amerika. Geine I{emt is% ﬂm Ra,m-
' £ uud Peru.3chon vor der Ankunft dag Kolumbus war ﬁ%

gt und in aﬁrten angepflanzt worden.Von jpanien kg d;ie E
und dort erlilelf“dﬂedan Namen o "Taratougfli” cin Wort, .133.;@_"‘ ;
Wert fur Triffel 5wfw{o£ oiba Jnmcngeviidet ist und weve
Ma K.ﬂlmtet E:Lﬁe nﬁ;te direkte Zinfuhr nach sngland efolgta gla h
.1..Jnhrhundert urch Francis Drake |p uyropa hat cich der Ka{toffalhgm !
des 17.undld.Jahrhunderts Uberallyerbreitet.Bs sai nochmal vemerkt,die

Lok Manniok.Die suphorbiaces Manihot ubtilissima Pohl lisfer: =ine Stiérks,

- dia Tropen sehr wichtig ist.Die Heimat ist wahrscheinlich das tropische |

Iliﬂn Durch dis Portugleqen kam dis:filanze im 18.Jakrhundert nach West— |

i ar nach Oston gewander t.Die |
g2 Alkaloid wird durch

2 in Gefelchte,wie sines am Hen-

tér'links sich thiﬁdEu un& pressen 1Hn damlt aus (Durch Anzishen =n den Enden)

8 dem Wacschwasser sitet dann dis 3tiirke ab.gie bildet das Mznniok- oder Man—
a-Mehl.Verkieistert und gekrimelt heisst sis Tapioka.

Bine Knolle ict rechts untsn aufgestellt.Sie stamnt von Doiscorea Batuis L

';bh :t mehrere Knollen lieSeruzde Dioscorea-Arten,die sowohl in der Alten als
n der Neusn Welt behimatet sind.Die P:_ga,ob es sich um 3pross— oder M-

gmouan handelt, it nicht ohne weiteres zu beantworten,ds die Dicscoroa-Anols

“iHunt Institute for Botanical. Documentation
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...,‘.

hesitzen oberirdische windende Sprosse (die such ual.fnuh Enollen
wurzei-Knollen?)tragen.Die un arixdischen Kno.L'Len kﬁrmen arahr "

asa"(:e m&& such die tenerste stkﬂ:a (Amyium Harn.-.rtae)._

n Sprosse sind keulenfOrmigen Speichercrganen
ine deutllchs Gl:edernng in Knoten und Interneodien
Hied: "Tsmttern besetzt.3: hahdelt sich alSo um Sprossknolle
riks beheimatet.Di= Portugiessn brachtsn sie nac
such nach Osfindien.Die meiste 3tidrks kon

war um so mehi- nﬁtig,als Vrein dmaln in Gemﬂem;_
ichts mehr davon zu sahan Tats 50 w'arde

m fﬁim; ._513:' bei;manichtaalten ‘1‘- :
- rze a’tmman aus den Tropen,pesonders =mus B

t..Der wite Weg und diz vielen Hinde,durch dies sie ging&n:
eren eiten ihren hohen Preis.Bei grossen Festhehkaitan

.mf die kulturgeschwhtliche Bedeutung der Gewiirge wurde in ém -
. achon hingawlesan.

Aufstel hmg ges ohieﬁﬂ
den \

mah yholngischan Grundaatzen and so beginpan wir mit
i aug Rhizomen.

Bs n@m h;her Ingwer Galgant und Zittwer gezaigh.Diese gehdren alie zur Fa—
milie der Zingiver=esen (3.3chrank RNr. Syst.Abtlg.).Die Rhizome (Vergl. \

Schrank Nei2) sind verzweigt;man kann an ihnen dis Knotsn und such die Nieder
Blatter (Schrank Nr. )erkennen. i

- .. of LML
Ingwer ist das getrocknete odar vor dem Trocknen auch geschilte Rhizom wvon
‘Zingiber officinale Roscoe.Der Ingwer wmar eines der am maistsn verwendeten

'55_*1-1‘26-4: diente Zum Wirzen von Fleisch- und Fi schspeisen und wurde auch, dem
13

Weins zngesatzi.Bareits schbn im Mittelalter stellten die Inder eine Zucker—

Eenfitire,die =such nach dem Abendlsnd kxm,her.u;rhc

Polo berichtet von ser-

-

P =chiedentiich von dsr Pflenzs,Sie 1=t 47 Ostindien zuh=uss,wird aber auch in
LHinm,Cochichina tnd andersn Tropenidndern =,-=n\u.,.,-__u_4.,l.=ut gind Proben '

’?.'.ﬂnI._

kSt Bt Boahical Dotyumentation,

ame stammt



n’m u.na Sﬁdchm sawia Inﬁisn,wa auch Marc
/ hat.in .}Jsutachland 32t or zum ersten Male W :
3" gewordan. < !

loaga ist mir fir die fndische und chinesische Heimat sis | |

Currc wicht :
= %ﬁdﬂ }stm yon cu:mm Zedoaria Roseoa ziner in ln 131:, ‘Y

..d,en m:d md die 1*£1anxa Aur in der Apotneka‘
: imt hmr nnr d.ar z.’m:k m mtxmhtqnqr a:lmdr

:'er anseit praﬁuzzert wird,zuh=use.Das
ogk-Auschl -ga,alsu Sﬂl_hdsslinge werder

3 d. aua. 3 tez
qiﬁ ﬁem Hittelmear naoh \'a;:e ig und %gr Benﬁa

ul

;einer hxhﬂiiigﬁﬁg

L. ,einer llrttelmar—l’flenze und dann die Rlattar und meist _.uch. ‘ﬁ,aﬁp ‘
mschledaﬁne)b: ‘gleichfalls in Mittelmesrgegenden beheimateten L‘.’Lp‘peﬂ- [ 1_
¢,die reich sipd an astherischen Oelen.(Vergl.Schrank 'Rischstoffe Np- A

a;é 3&1491&1 die gerrichenen Bl&tter vom "Bohnenkraut"™ 3aturejs hurten4
sm Thymean (Thymus vulgaris L.) und yvon dem in Altbayern basonders ha—p

'l’.ebarknndelgevr(.rz' Majoran (Origanum majorans I..),u.mgeatellt .M.la

Pflanzen sind mit Ausnahme des Lorbezrs,fir den unser Klima zu kalit ist
seit desm Mittel;Lter Peil uns in Knitur. 1

@ .a.us Bliiten. Vcn Bxuteuknos..pen gtamnen die Kani:-'n und die Gaxmrane.l.]..an.

W e
J sind dis in ﬁQSLg und Sslzwssser eingemachten, st iacm grassen
nospen ven Capparis spinosa L.Die Heimat ict das Mediteeran-Gebiet.

1"1“2 Glézern Zwelge aufgestellt,dle A AdF von Pflanzen aus den Ge-—

‘s i gty
W chshﬁusﬁrn‘ﬁnﬁvon Pflanzen aus Gardone am Gardagee stammen.Man beachte den
'ﬁcyaraehied in der Wucheform.Die Bliiten knospen in dem klszinen Glas stamman

"Stasxankreieh { da (ofiwe ), B ssdle o LA T :

M-ﬁ: et " s .

Hunt Instrtute for Botanlcal Documentatlon



sgsnGren su den, Gewlirzan,dis e:ne grosus

[ken keine Nalken,condsel dis Blttenknospan des Myr
mg""?hhmﬁﬂﬂ ainsm stislartigsn Teil, aﬁ! ﬂ-'ﬂl
f Pohs _' &gs yon dsz E;nmm_oﬁea,{fi' 3-_

4 ’lﬂﬁkan sigh aufnie G-swi;‘:::zner::en stsmen “ro:a,
tm nné Frichte siahs Schrmnk Ar.46).3is thalts.

5l,0as mm reichaten in den Bliitenknospan anthal%n
& ‘ o b&'gxnm,werdm s:e gaemtst und dann im Sohis

_umt yom Arabkischen.Die getrocknatan Bliten—Nerbsn der im
Iridacas Crocus gativus L. bilden den Safran d=s Hardela_,-
. | pd=r noch zu dreisn mit d=m Criffel FLLFALHLELE »is
‘Er?f‘uhtarférmﬁge’ srweitartes rotbravns Ead*q dar  die »inen chs.:rak‘t%:is‘ti_

anr_.u:qp ;fp;‘w_a.isgn.ms Haimat des Safrans 1:‘t- wohl der Orient.Seins 3_‘(iau—

g |
hat =¢ ' Pag ganz sinzebisst:iu.a. wird =r zom Farbes von Buttsr und Kosditior |
B noch yerwendat,dagegen brauchte man ihn in WIHLALALLAS fritharen Zaiten E
in dar- Yichs ais FALFfE Gavtire,zum Malan =i Haa tstoff ,als Parfum und als

irznsimittal.Saine Verwspdung ist j= ur alt;schon dan alban A2grptiarn und in dar
.Bﬁ.ha;‘; Wird ar =rwihnt.Der 3afran ist s=hr teuer;vislleloht das teusrsts Gawires

g8 Gawicht der Narben cehe garing ist.3r kommt h=uts meistens aus JpEnien.

Gewlirze =us Frichnten. PfeffeB..Paffer stam:t yon dsr Dir perages Pipar nigrpm 1.
Finam kistit=rnisn Straudy .Die Friichta ;:41‘."' hindamige 3teinfriichte (.F»-er,.SBhralﬂ
Y )¥an varwendet "schwarzen" und "waissén " Prsfar.Beim srgtarsn wadden dis
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- s —_— —— p——— —
: unr=1if ven ger P?L:.nze genommen and. geﬁroclnét.bu‘ﬁéi

‘ain una wardan sohwarz.Bei der Gewliiang von "wsistsm * ‘Piefﬂi' WETT
ol fen E‘ﬁmrxte ﬁp’r;{f}:.fan derselos=n P‘lmzu g-rnt&'t und nach eins%

qm mispum (mﬂsno‘ta ]..}ndorsp-rm and Kemllng nahmen pur sinen.

m ein.Geruch und Geschmack kommen yon sinem im astherlschen Paffaﬁl

&0 Harz und =benfalls ‘darin gsiUsten Piperin.Nun zur Gsschichte. n&r‘
wis frijhet auch heut= noch das wichiigate Gewiirz,wern such g2gen

Wittelslter sein Prais auf den 5.T¢il gesunken ist.Seine Helmat i
' o Mﬁax’—mste Hag "Pfesfarland” ,War schon Triihzeitig bskannt.Ir

heran Zeiten acheint nur schwarzer ,wenig weisser Pfeffer ins Aimdﬂ.u.nd Ep- i
su aezn.})er Ietzte.re ist ha.uptshehlich im fernen Ostan konsuuﬁert

G ef uné! dis Banarm keunan l=raoten. Theophrmt wuss*t.‘* schon 286 .'
_;ﬁm schm!.rsen nnd sinan wsisssn Pfeffer s:ﬂt Etwa um Chpis‘lrj, '6“

.fuhren,nu.r ainss, das mch Wsstm aegelta.&lla
dis Indnn mi-t: "dem Abendlands verhanden, m:naz:

Mﬁht Pﬁﬂf&z hp& sioh mﬂu dapals ist fiir aﬁ:l.e das ‘I@I‘I‘.
oﬁnen‘kie weit verbresitet umt walch hohen Wert dar Hoﬂ:’w

?’réffer erticw tnd PEafear_3 flsf,f-fn atatt Gelditraer’aiktisrts. a grews
alter scharfe den Durst erragende Speisen: il&)t“s,ae musste auch der EM

ci;n Lis‘nlingsgewurz gﬁwesan s;m Bei dar ‘Sua.zl.en Fachfrage nach dem G_au&ratl

' Gamn. van Gallc'ut in S‘hdxmil-n nur wenlg Plaffar pach Llssahaﬂ h:xngen Do.t
ang in Im.’uen war Ja quch gshr uﬂfr-unfllich (Eevvl Einisitung).2u Anfs.ng

irext nach Eurcop: zu ubern-'rﬂn Jnd A* aber und Venazisnsr auazuscl'alm
ginn des 17._Jshrhunderts wurden sie aber durch die Helldndsr verdrEngt

‘und etwa wisder 100 Jahrs splter nahmsn di= Znglindar dsren Platz im Pfeffer l
ndel einidi.e Hollfinder wurdsn von den Briten vertri=ben.Zum Schiuss noch sinﬁl
' leins Episode 3usz_ ucr Gaganwart, zus dem Jahrs 1935.Je, pach der Nachfr=gs nmch I
p . Bm oder }77?}:-'??? %feffer lgest man dis PFrilchte ausreifen cder srntet sis
&‘L‘E Ain Spekulant wollts X in Londen ,i8m hentigan Haupthandelsplatz fir
LT8r allen schwarzen Ffeffer sufkaufsn,ihn suriickhaltsn und dasn den “1'615 .
‘tiaran Die Nachfrage gtieg nnd damit auch der Preis.Das hatte zur folge,dass

statt weissem immar mehr sohwarzer P{afiesy arzeppt worde, Dags schwarzer und
Wslcasr Pfaf*’e:v' yon giner Pflanze stammean, war dem ),:e.u._aqt-n u'lb‘l!. nnt,. e _P
&nd
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“— el s

e
—_ M viel verwendeten - et
mayasan-pleffervon Piper Cubeda L.fil¢ .war frilmer. ein W}W ’\Iﬁz‘sé‘l
clches nicatuehr gewrsucht.

in elnem Wirtel oefindl
gtannt von der Wagnollacee 11liciun verum Hook f.Die von den apocar—
tpaltendsn Balgfriickte liefern eim in

mea Polc erwaknt es oftersjheute wird =s =ls

Stmamg
pen Gy:nsaceen gepildeten,meirere Sanen ent
ééﬁ'ﬁ}f SLA/ KA verwendetes Gewlirz.in Zuropa wird es wie Amis, der spiter Wwe-

praucht (auck zum Likdr wAnisstte”).Die Pflanze ist in Sudchi—
g’%:ﬁsﬁ?f g: ’o‘{gen Enm ashrere Unwellifernen- d.s. Doldenwliitler-Friichtes

der Reife
Kiinnel ,Mutterkiimsel, Anis ,Fenciel Koriander. Die Friichte zgprfalien bel
in 2 einsanige Teilfri..chta dia meist =n der Spitze an sinea hiufig FLEARETHER

phelrorm:l.g gespaltenen, fadenformigen Triger hédngen. Dis Frucktwinde besitzen

sog- "Oelstriemen”,die ein astherisches Osl enthalten,das die Veranlassung zuy

| inrer Verwendung als Gewiirz sildet.Diese Unsellifersngewlrze sind nicht MMy in

A heinmisch
Men Tropen sondern KARA/ UL/ A sie komuen auca ian unserer Heinat wild vor.

%gl stanmt von Garum Carvi L..Er wickst wild auf unseren Wiesen.Der Kimmel
igt das @lteste in Europa verwendete Gewiirz;auch im Orisnt wird er sSchon im
Ll‘ﬁum gebraucht.Man verwendet ikn zum Wirzen des Brotes und auch einen Li—
kor gleicken Nanens stellt uan AAE/ Dbk mer .Mutterkiimel odsr "romischer Kimmel®
yon Cuminum Gyninun T. mat sinen kampferihnlicihen Geruch.Er stannt aus dem Ori-

|

ent und wird wei der Herstellung'magenstirkender” LikOre verwsndet. Anis , XX,

von Pimpinells Anisum L. stamat wokl such sus dem Orient.Er war schon den alter
Griechen und Romern Bekannt und dis letzteren hasen ikn wokhl nack Mitteleurcpa
@kaaht Heute wichst er in allen genissugien Gegenden.Br ist ein Kiichengewilrz

m mmh m mtixgn\nk.auon wie der Sternanis AELAEAEEL Anwendung findet. ‘j

riﬂ von Foenioulua vulgare Will. stemmt ae.‘ienfulm aus denm Drien®.Er ﬁﬁ&&'
te in allen gannss:.gten Gegenden kultiviert und dient als Kuchengewlirz. )
6):1&11&: vyon Coriandrum sativum L. ist auck im Orient zukause und wird eben—
ke ;;galla Wei uns gepflanzt.Dis Spaltfriickte sind kugelig;er dient als ﬂ#‘,‘{#{#
Gewlirz von Gurken und Saucen.

|
mgischer Pfeffer ,Papriks ,stannt von dem im tropischen Amerika seheimateten

mchtsonttengewachax Capsicum anuum L.Bei den Indianeran wurde die Pflanze als

| Gewiirz verwendet wie -ei uns der Pfeffcr Die Bezeichnung "spanisck" hat hier
n dar Alten Welt

' disselws Bedeutung wie w2i dex aus Ostindien stammenden "spanischen" Rohr, d.

k. &5 wurde von den Spaniern nach Buropa gebsracht.Der spanische Pfeffer wird =m
. ”ﬂ’.ﬁ;%glf Form von Pulver varwendet.Die Friichte werden gemahlen.Heute wird er
| in Ungarn,Stdfrankreick,Spanien und Italien angewmut.Dort wird such eine ZFAL
wei der Reife griinbleibends Sorte (Doe reifen Peprika-Friichte sind rot),die
fast keine Schiarfe wesitzt,als Geniise gegessen.- Cardamomen,die Frichte der
Zingiveraces Elettaria cardamonddd um W.st M. ZOd/Xgr/giffd/ enthalten Samen
die von einem Samenmantel sinem Arillus eingskilll{ sind.Dieser Arillus liefert
d%E als GewlrZ werwendete astherisches Oel.Marco Polo erwdhnt Cardamomen des

Ufteren.- Vanills.Der aus dem Spanischer kommende Name bedeutet "Schitchen”

Yanille ist das feinste Gawiirz.Ss wiird von der in Zentralamerika keimischen
A Orchidee Vanillia planifolia Andrews geliefert.Bs ist dies die einzigs Orchi-
';Eee die eine Nutzpilanze darstellt.Sie ist eine klettermie Erd-Orchidee,kein
Q‘Fplpnﬂ.u;e rankt mit Rankenwurzeln empor (Siekhs Schrank "Kletterpflanzenm)
Die Sparier lernten riiuiamf qu ﬂfﬂﬂp’ Dﬂ.o—Kult in Me xt o kennen.
T Rt I TH gniaton
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ﬁnﬁllclen gestIudung sick en ..wa.c‘!eindenvrﬁahta niissen sinen "Gﬁruﬂ;gsptbg#sg&
durchkmachen. fapei werdén sis dunkelbraun.iiz werdsn erst erhitzt und dann am
w Sonne getrocknet.Dann kristaliisiert das Vanillin in feinen Nadeln sus-Die «
ﬁhinan schwarzen Kornohen,dis man zuweilen in der "Vanille-Sauce" findet,sind

die kleinen Sanen der Pflanze.Die Orckideen-Janen sind ja selr klein (Vergl.

Schrank )Heute kommt die meiste Vanille von der Insel Réunion.Das Aroma wird
ok kiinstlick kergestelit;u.a aus dem Kanwiun-3aft der Nadelmblzer,zus dem

0 .ﬂonii'aryl-mohel und ausserdem aus Gewurznel.ken—@ol (Eugenol)auf chamachgn

Qs_. L ]
Alrze aus Semen.Hiesker gehdrx.’ einzig und allein die Muscat-Nuss und die "Musce

cat-Bluts,die Macis..5ie stammen yon der lyristicacee Myristica fragrans Hout.
die im gleichen Gebiete zuhause ﬂ wie die Gewilirzneliks und dis auch Tast dis

@aic&u ‘Geschichte hawen wie disse Gentrt doch die Muscat-Nuss nit Pfeffer, ziut

fﬂd;.ﬁa}_\'ﬁ:znplkgn zu den wicktigsten,aus den Tropen stammenden Gewurzen.Ein Kil-
nbuck ma dem 14.Jahrhundert ##W/f sagt; Zu einer guten "Fille” 3alﬁz&m'

pen aprengt Bine @hnliche Binrichtung kawen wir mch sei unserem Pfa-ﬂex_:!a
sn.Der Arillszs lockt such Tauwen,die die Samen fressen unE s0 die ?Im

t sin. aethensuhes Oel.Die Samen,dig Husl:a.t-msse ,‘lea_
rklﬁftates n‘m she

'rgtrass werden die Nisse go]talk‘t ]he Ara'her haien dta’ Muska‘tgewﬁ.rz than frite

yon Iindien ker wekomnen,aber nicht gewuss,wo sie wachsan. Rach Europa Barlen sie
 im Mittelalter vorwiegend auf dem Landwege.Bagdad, Tahns und Sanarkand waren “
1 wichtige Stapelplitze.Was die Kenntnig wom der Heinmat aneetrifft,so galten '

| Wihrend der Portugissenhkerrschaft in Indlen die Banda-Inseln als das Ursprungs-
J.and .Die Hollidnder Waben spiter auf allen Hlbrigen Inseln die Biume vernichtet.

Trotzdem konnte nicht verhindert werden,dass die Pflanzen heinlich nach anderen

Tropengegendsn verschleppt warden,wie es auch wel den Gewlirznelken der Fall war
| IJ
Schrank BHr.

"Genussmittel"
Zucksar.

W
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. interesting Orchid.

Y “n che left side of the big comservatories,in House Nr. 13,,0f the New York
Botuaiosk Gerden,there ie an intereeting orchid,the flowers of which are to be meen
f_rtwittm to time,The Latin name of this plent is @ Epid end r um ocochleatim.
ot : \"It 4g at home in Gentral America end in the West Indies, Ill, # 1. and # 2,

Toexplain the nature of this bloom,we have to say s‘metbtng about the orchid-flo-
wer,which is rather difficult to understand.The,Orchid-femily with ites mpproxemate-
1y 20 C00 species,belongs,like the Composites,to thoee families in the plant kingdog
which are most rich in speciee,The Orchide belong to the Monocotulee.By examples
which are familiar to everybody we shall try to explain the organieation of the
flowers.

The monocotyle~flower ie built following the " three-number",This means thg?.

the leaf-organs which are arranged yerticillately,have in each whorl three leaves.
We start from the

Tulip,and begin with the exteriorially attractive apparatus,with the cup-lbke
. perianth,in Monocotyles,with the "Perigon",because we have no division into calix
and corolla,This perigon consisite t;f #wice three colored leaves (2 x 3) which have
nearly the same shape and eize.Then follow the sex-organs of the flower:the 6 sta-
mina and the ovary,the unit of tae 3 fruit-leaves.which ere fertile almost to the
c top,This 15 the reason that we miss in tulip a pistil,the s:arila end of the fruit-
leaves,¥ne ovary ends directly with the stigma,The 6 stamina which produce the pol-
len,also mre arranged in two circles,every one with three gt.am.’Lm. - The next
example of which we intend to speak is
888s.In Iris the 6 leaves of the perigon are not equaljthe leaves of the outer
circle have another shape than the leaves of the®inner cirele.It may be mentioned
that in the Iris-flower are only 3 stamina,s reduction of the number of stamina
in the flower,We shall se & similar fact in the Orchide,
The flowers of Tulip end Iris are equilateral in planffthey are "radiate"jthe

short axis of the flower (this is the shortendd part of the sprout which bears

-

| the leaf-organs in the Tlower,perianth,stamina end fruitleaves)has a verically

JA | -



orientation,Thie is another in

Gladiolus,a plant,eeen so often in flower shops.Here the flower-axis ie situateid
horizontally and even in the Gladiolus-flower,we may observe that it is no longer
radiate; we may distinguish between an upper- and & lower eide and so we call thias
flower "dorsiventral”.The Gladiolus-flower is also influenced by the gravitation
of the Earth,this means that the flowers on the inflorescence show & certain oriea-
tation. f

All these features we have in the orchid-flower,and especially in our Epidendrum.
Here also the floweraxis is situated horizontally and the flower is influenced very
ptrongly by the gravitation,a matter which is importent for our Epidendrum.In the
orchid-flower the 3 perigon-leaves of the outer and from the inner circle are very
different from each other.In Lady-Slipper one leaf of the inner circle is the
"glipper®,whilst in the other orchids the same leaf forms the "lip",the "labellum",
Following the fact that the orchid-flower is influenced by the gravitation,this
"labeelum is directed mostly towards the Barth;it is on the lowerside of the perigon,
It ie the "landing-place" for the vieiting (and pollinating)insects.This takes place
by a turning of the HHEMMiEMSMMMITHMOFEYMNIFNENYEG £lower,called "resupination",
It is caused by the turning of the inferior ovary.After fertilisation this tgurning-
procees reverses in the most casee,In our Epidendrum we have no resupination and so
the brown labellum is on the upperside of the flower n;; directed vertically,
Ill.if 1 and # 2.I11 § 3 shows %endrobium nobile with flowers as they are mostly to
be found in the orchid-femily:The labellum ie below,Ferheps only the Botaniet may
be interested to know thet,probably,it is the "Gynestegium",the unit of pistil and
stemen.of the only present stamen,which is sensitive to gravitation.For the Botanist's
MMy benetif,it may be mentiones that,as in ‘Irin,where there are only 3 stamina,the
n;mber of pteming is in lady-B8lipper reduced to 2 of the inner- and,in the other

orchide,to 1 of the outer circle,
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%o intereeiing Orshid, |

VPR RS 1% BTN R

On the left side of the big ooneervatories,.n House Nr. 13,,0f the New York
Botanieak Garden,there ie an interesting orchid,the flowers of whigh ars 1o be seen
from time to time,The latin name of thie plant 1s @ Ep i dendrum ococohleatum.
It iw at home in Central America and in the West Indies, Ill. § 1. und § 2,

Tosxplain the nature of this bloom,we have to say something ebout the orehid-flo-
wer.whioh is rather diffieult to understend,The Orchid-family with its approxemate-
ly 20 000 species,belonge,ilke the Oomposites,to those families in the plent kingay
which are most rich in svecies.The Orchide bslong to the Monoootules,By examples
which are femiliar to everybody we shall try to explain the organisetion of the
flowers.

The monogotyle~fiower ia built following the " three-number”.Thls means that

tho leaf-orgens which are erranged geptigillately,have in each waorl three leaves.
Ye start from the

Tulip,sand begin with the extoriorislly sttractive apparatus,with the cup-ikke
perienth,in Momosotyles,with the "Perigon”,because we have no division into galix
and corolla,This perigon gonsisits of Swice three eolered leaves (2 x 3) which have
nearly the same shaps end size.Then follow the ssx-organs of the flowertivhe 8 sta-
aina and the ovary,the unit of the 3 fruit-leaves.which sre fartils alwmost to tne
top.Thds is the reasan that we mies in tullp a plstil,the sterils md of the fruit-
leaves.Pae ovary oads direotly with the stigme,The 8 atamina which produse the pol-
len,also sre arranged in two ¢ircles,every one with thres stamina. - The next
exauple of which we lntend io speai ia

#88a.1n Iris the 6 leuves of the perigon are not equsl;the isaves of the outer
oirele have another shape than the leaves of the inner eircle.it may be mentioned
that in the Iris-flower are cnly 3 staminm s reduction of the aumber of stamina
in the flower.¥e shall se & simllar fact in the Orchids,

The flowers of Tulip and Iris ars equileteral in plenjthey are "radiete"fthe
short axis of the flower (this ie the shortendd part of the sprout which bears

tie lesf~orgers in tine flower, <visnth,stamine and fruitleaves)his a verloally
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Jeiastation, This is snother in

@ladiolus,s plant,ssen vo often in Plower shops.Here the Plower-axis i3 pituateid
horizontaily and even iam ths Gladiclue-flower,we iay abserve that it is ac loager
radiets; we 3ay distinguish between en upper- and a lower side and so we call this
Plover "dorsiventral®.The Cladiclus-flower 45 aleo infiuenced by the grevitation
of the Barih,this means tnat the flowers on the inflorescence show a certain orlen=
tation.

Al these features we have in the srohid-lower,aad especially in our Epidendrus.
Heors alsc the floweraxis is situated norizontally and the flower ie influsnced very
strongly by the gravitation,a matter which ls importani for our Epidendrum.Iu the
erchil-flower tne 3 perigon-leaves o2 the outsr snd frou Lbe inner aircle are very
different froam each other.In lady-Slipver oae leaf of the inner eirele is ths
"$lipper”,»hilst in the other crehids the sase leaf forus Lhe "lip®, the "labeliua".
Following the Pact that the orehid-flower is influsnoed by the grevitetion,thie
Wisbeelus in dircoled mostly towerds the Barih;it is on the lowerside of the perigon,
It 1= the "lsnding-place” for the visiting (end pollineting)inseats,This takes place
by & turning of the FHEARHR RPN EEIEMNEESK [lower, called "peaupination”,
It ie oaused by the turaing of the inferior ovary.After fertilisatlion this turaing~
prasess reverscs in the most omees,In our Epidendrum we have no recupination and sc
the brown labellum i¢ on the upperside of the flower and directed verilcally,

I11.# 1L ead # 2,111 § 3 shows Hendrobiuz nobile with flowers ne they are mostly o

be found in ths orchid-femilyiThe labellum iz below,Ferhape only ihs Botanlst any

be interssted to wnow that,probably,it L& the "Gyncstegium®,ihe vnit of pietil and
stamen.of the only present stamen,which ls sensitive to gravitation.For the Botarist'e
MMy benetif,it may bo mentioner that,as in Irig,wiere thers are omly & stamins,the
m]ubar of gtemina ie ia lady-8lippsr reduced to 2 of the inner- and,in the other

orahids,to 1 of the outer circle.
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Aus der Geschichte des Papiers.
(Bine kulgures ﬁ%lﬂh liehe

Kaum ein Ding des tiéglichen Gebrauchs hat eipe so reiche Gesehishte

wie das Papier,desszen Geduld wie preisen und das doeh im der Welt se vi&ll
Unbkeil apzurichten vermag.lst es doeh der Triger der Jehrift und damit
Tebermittler unserer Gedanken urnd Worte und go gilt auch vom Papler das
arabische Sprichwort: "Messerwunde heilt,Zangeanwunde helilt nicht.™

S0 alt wie die Schrift ist such das Verlamgen mach einem Untergrund,
auf den man sehreiben kann.Man hat die Sehriftzeishen ip Stein gemeisaeii|
und in PFelswénde gehauen und o Geschiechts-Denkmdler von unverginglichem |
Werte gesehaffen.Bs sei hier nur an den "Darius-5iein” in Persien,der die
Entzifferung der Keilsehrift ermdglichte,an den "Drei-Sprachen-Stein”,den
man in Asgypten gefunden hat und der den Schlissel zum Lesen der Hierogly.
phen,der segyptischen Bilderschrift,gab,erinnert,es sei auf die nestoris-
nischen und alttiirkischen Insehriften in Zentr:1331en hingewiesen.

Aber aueh fiir den tidglichen Gabrauch bendtigts man einen 3ehreibgra' ‘.
Da im Altertum nur wenig Isute.’.sen und Bchreiben Konnien,so war der

Barf leieht zu decken,nur musste der Schreibgrund einfach herzustellen |

sein.So verwendeten die Babylonier weichen Ton,in den sis ihre Knilsehrifﬁ
zeichen eindriiekten und den sie'dann brannten.Die Aegvpter stellten aus
dem Mark eines grossen Riadgrases;aus Cyperus papyrus L.,wie der wissen-—
sehaftliche Name lawtet,einen Sehreibgrund her,der grosse kulturgeschicht-
liehe Bedeutung srlangt hat.Dag Mark wurde kreuzwzise Ubersinander gelegt,
gepresst und verklebt.Die 2inzelnen Stiicke wurden aneinander geleimt und
dann surde das Gange iiber sinen Stab aufgerellt.So entstand die Papyrus—
Rolle.Seitdem man unter Beriieksichtigung der Faserung die zerfallenen ae-
gyptischen Papyri in mithevoller Arbeit wieder zusammensetzen kamm,ist es

- such miglieh,die alten Beschriftungen zu lesen und man bekam so Binbliek

in das kulturelle Ieben im alten Asgypten.

In Pergamon in Kleinasien,sinem der bedeutendsten Kulturzentren des
Altertums ,sehrieb man auf geschabite Kalbs—, Schafs— und Ziegenhiiute,die
man an der Imft troeknate.Hier stand die Papyrus-Pflanze nicht zur Ver-
fligung.So entetand das Pergament.

Papyrus und Pergament waren bis weit ins Mittelaliter der Schreibgrund
in Europa.Des ersterem bedicnte sieh noeh bis ins zehnte Jahrhundert die
romisehe Kurie und das letgtere war der Schréibgrund fiir die wertvollfen

Handsehriften der Klister mit ihren wunderbaren Initial-M= ersien,bei de-
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nen Eiweiss als Bindemittel fir die Farben verwendet wurde.Zs se1 hier nur
kurz derauf hingewiesen,dass die Buchmalerei,insbesondere die bvzantinische
uwngeheueren Hinfluss suf die Malerei des Mittelalters in Europa gehabt bat.
Fiir den tiglichen Gebrauech verwendeis man im Altertum und Mittelalter
mit Wachs tiberzogene Metall- unrd Holztaleln,sul die man mit sipem spitzigen

Instrument,2inem Stichel,die Sehrifizeichen einritzte.Man hat die Holzta_
feln einseitig zusammen gebumden und daraus ist die Form unsere Buches

entstanden.

Papyrus ,Pergament und Waehstafeln,sie alle sind verdréngt worden dureh
das Papier .Seime Wiege steht weil,weil weg,in - China.Dort wurde es,
man weise das ganz gexnaw =us den chinesischen Beriechten, 105 m. Chr. von
dem chinesisehen Hof- oder Staatsbeasmten Tsai-—Iun erfunden.Dariiber hat 1880
Friedrieh Hirth unter Verwendung chinesischer Quellen berichtet.(Friedrich
Hirth:Die Erfindung des Papiers in China).Da disse krbg%t wen%gi%ugﬁngig
ist,sei einiges daraus wicdargegeben.Die Chinesen haben frilher suf schmale
HOhhrettemi‘ﬂss war wohl dies Veranlassung zu ihrer Vertieal-Sehrift.
Di& Braftehen wurden dureh 2 quergezogene 3tricke oben und unten zusammen
gehalten;das war die Form des Buches bei den Chinesen.iuf Holz werden auch
die Lehrem des Kung-tse oder Kung—fu-tse,den die Jesuiten Confuzius namn— {
ten und der ein Zeitgenosse von Sokrates war,geschrieben gewessn sein.—
Stwa um 126 v. Chr. wird als weiterer Sechreibgrund Seidenstoff verwendet.
Die Seide stammt ja auch aus China,3ie ist schon zur Zeit der RUmer nach
Burcpa gekommen und diese namnten das ferne Land im Usten das "Selideland"
Piir Schreibzwecke stellite man eigene Seidenstoffe her . il /BEKLALBLAELKE
¥an verwendete dazu ganz minderwertiges Material Abfidle u. dergl.Piese

yurden festgestampft.Man spricht damals bereits von einem "Lumpenpapier”.
Dieses hatte gegeniiber den Holzbrettehen den Vorteil der Biegsamkeit und

des geringeren Gewichtes,es war aber zu teuer.Da setzt mup die Erfindung -
des Psai-Iun e¢in:Er nahm statt tierischer PFasern,die auch die Seide bildsnm,
Pflanzenfasern.Tsai-Lun verwsndete,wie es heisst,alte Fischernetze und
Hadern..Sie warsn aus Ramiefasern,Hanf und Flachs.Die Ramiepflanze ist eine
Brennescel-Art,die den wissenschaftlichen Namen Boehmeria nivea L. fiihrt.
Sie ist in Chipa zuhause und heisst auch "Chinagras",Die Fasern werden wie
bel unserem [lachs durch "RSsten”,d,i, ein Féulnis-Frozess,bei dem die wei-
¢heren Sprossteile verfaulen und die festeren Fasern zuriiekbleiben,zewonnen,
Bei uns maeht man aus Ramiefasern u.z2. die Gasglihstriimpfe,Urspriinglich
fremd sind in China Hanf und Flachs.Der crstere wird wohl mit dea uralten
Handelsbezishungen mit Indisn ins Reich der Mitte gelangt sein.Der Flachs
soll,wie Friedrich Hirth angibt,dureh den chinessischen Gensral ZggHdrg/Krid
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Tschang K*ien im 2.Jahrhundert v. Chr. aus Ferghana in Persien nach China
gebracht worden sein.Dieser Genmeral war von seinem kaiserlichen Herrn i
Wa - ti aus der Han-DOynastie nach Westen ausgeschickt worden,um Verbiindste
gegen die Hunnem,gegen die "Hiung - m",wie die Chinesen sagen,zu suchen.
Diese haben mit den Chinesen immer Krieg gefiihrt und gegsn sie war die
-lroﬁs& mﬁner ,zuerst als blosser Wall.errichtet wordem.Ein Teilstamm diesesn
unruhigen zentralas%atiashsnwge%Eergg%%g;kgs%ai?ate? nach Zuropa gelang?.
Tsehang K'ien kam bis nach Shtralasien.sr kam zu sinem hochst merkwiirdi—
gen Volke,das eine Sprache redete,fie mit den europdisehen Sprachen Ver-
wandtschaft zeigt,dessen Angehbrige,wie spétere Bilderfunde zeigen blau-—
Iﬁgig und blond waren,ein Volk,das die Wissenschaft "Tocharer" memnt und
das die Romer fir die "Serer”,fiir die Leute hielten,von denem die 3Jeide
kommt.Bei seiner Rilekkehr von diesem seltsamen Volke nach China 126 v.Chr.
brachte der Gemeral neben dem Fferd,das in China (wie Ubrigens auch im

telgzégygianJ.unhekannt war ,die Iuzerne (Medieago sativa L.)als Pferde—
Tuttet,noeh viele in China unbekamnte PZIAAZéA Nutzpflanzen mit:Die Wein-
traube,die Walnuss und auch den Flachs.Ausserdem brachte er noch_Nachriech- |
ten,die bis mach Syrien und ang Mittelmeer reichen,mit.Es war wohl die
kulturgesehichtlieh bedeutsamste Reise,die je ein Militdr ausgefiihrt hat.
Die geographisechen Kenntnisse der Chinesen reichten sehr weit nach Westem.
Die Syrier nannten sie,mseh Hirth, "Tat - sin",Die Stédte Antiochia und
Kteeiphon "Ayif "An-tu" und"Si-pon".

Eusser Ramie und Flachs ist von altersher zuch die Rinde des Papier-
Maulbeerbaumes Brousonetia papyrifera L. zur Papierbreitung verwendet wor-
den.Hirth fiilhrt aur diese Tatsachs das Wort "kaghid" zuriiek.Dieses Wort
ist die Begeiehnung fiir Papier im Arabischen,im Uigurischen,eimer alttiirki-
sehen Sprache in Zentralasien (Turkestan)und im Osmanisehen,dem modernen
Tlirkisehen,das mit dem letzteren grosse Aehulichkeit hat.Naeh Hirth li&sst
sieh "kaghid",das aus dem Persichen stammt,,vom Chinesichen,wo es aueh
Rindenpapier bedeutet,ableitsn.

Das ehinesisehe Pflanzenfasern-Papier verbreitete sich im ganzen chine-—
sichen Eulturkreis.Sven Hedin durel Stein,A.v.Legog und andere Forscher
kaben Papierfunde in Zentralasien gemacht.Sie tragen 3e¢hriftzeichen,die
man entziffern Xonnte und die uns Kunde geben von dem Kulturgesehehen in
diesem Erdemraume ven 150 bis B00 n.Chr.Wir erfahren durch sie von den
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Nestorianern,den srsten Christen,dies nach QOsten gawandart sind.(Reste ve
diesen sind die sog. "Assyrer”,dls heute noeh im lrak lebenm und dem Vdlk

bund manch Kopfzerbrechen verursachen).Wir lsrnen die Manichidsr kennen,
dfe Anhiénger der Religion des Mani,sines im Gagensatz zu Zarathusira be-

findlichen Persers,der 2ine Religion begriindete,die im Mittelalter auaser

ordentlich weit verbreitet war und die hemute ganz varschwanden ist.Die
Papierfunde geben uns ferner einen sinblick in die Kulturellesn Bsziehu
zwischen Ost und West,zwischen Persien,indisn und China,Bazishungen,die-

gehr irnige waren. — Das Rindenpapier fand Verwsndung als — Papiergeld %
gleichfalls eine Erfindung der Chinssen.8s sollte urspriinglich als lsicht.
transportable Quittungen fir einbezahlte Kupferminzen - China hatte Kupfe
Wehrung — disse ersetzen.Das geschah etwa im 10.Jahrhandert;spliter hat ms

dis Papierscheins allein als Geld beniifzt und das hat zu einer Iaflation
gefiihrt.Marco Polo hat sie uns ausserordentlich interessant zu schildern
gewusst.Man konnte glauben,die Worte wdren 1925 geschrieben worden und
night zur Zeit von Dante wnd Walther v.d. Vogelweide zw Znde des dreizeh
‘“ten Jahrhusnderts.In der deutechen Usbersetzung der Reisen Marco Folos o/
Augdet Blirck (Ieipzig 1855)findet zich von Karl Friedrich Neumarsr,dem
deutenden Sinologen,Tolgende Anmerkung,daticrt vom Oktober 1844:"Das chi-
nesiche Wort "Pschao" ,wslches Papisrgeld bezaichnet,wird mit einem Cha— |
rakter geschrieben,der sprechend gemug aus "wenig” und "Hetall" zusammen-
gesetzt ist und wurspriinglich "wegnehmen","confiscieren"™ bedeutst.Wer hatte
wohl dem steifen Schranzenwesen der Chinesen so viel Ironie zugetramt?®
Diese Anmerkung i3%,wis gesagt 1844 geschrieben wordent
Biz zum Jahre 751 n.Chr. konnten die Chinesen die sich rasch ausbrei-

tende Papiermach-Kunst geheim halten;sis ist bis zu dissem Zeitpunkte
nicht tUber den chinesischen Kulturkteis hinaus gekommen.Durch einen Krieg

mit derx Mohammedanern 751 bei Samarkand gelangte das Pflanzenfasern-Papier

in die arabische Welt.Zusrst mussten in Samarkand chinesische Kriegsgefan—
gene ,dis des Fapisrmachens kundig waren,das Papier herstallen,werm es

auch dort dis Rohstoffe Chinas nicht gab.Man verwendete nun in evrsier Li—
nie und amsschliesslich Leinenhadern.Im arabisch-islamischen Kulturkreis
hat sich das Papier sehr schneil verbreitet.794/798,zur Zeit von Harun 2l
Raschid,dem Zeitgenossen Karls d. Grassen,befand sich in Bagdad bereits
2ine grogse Papierfabrik.

Wie die Araber dis Herstellung des Zuckers amus dem aus Indien stammen—
den Rehr durch Erfindung der Raffinade verbessert haben,zo wurde auch das

Hunt Institute for Botanical Documentation
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Begirn des 10.Janrhunderts ganz verdriingt uwnd seine Herstellung zum Brilig

=ia=t die Zeit,wo es Gutenberg gelingt, die Fabrikation der Buchdrucker-Iet-—

‘mit den Unterschriften der Minister abgestempelt).EBnde des 14.Jahrhundert

Pagier in ihren Handsn ein warivollerer Stoff.Sie fithrten die Billung

und leimung des ausechliesslich aus Leinenfasern gemachten Papiers ein
(durch Zugabs von Weizenstirke und Weizenkleister).und auch die techni-
schen Binrichtungen der Papisrfabriken wurdan vervoilkommnet.Auf dem ge-
Jeimten Papiere komnte man viel basser schraiben.Es wurden jetzt bereiis
farbige Paplere hergestsllt und jurch Zusatz vor Cologuintensaft machte H
man es gegen Peirfrass widerstandefihig.Das Papier wurde nun auch 2in
wichtiger Gegenstand des Levantehandels im Mittelalter,der so viel zum
Wohlstande der demtschen,besonders der gtiddeutschen Stdidte beigetragen
hat,was dort in den grossen Bauten zum Ausdruck kommt.

Das chinesisch-arabische Papier hat das Papyrus— Material schon za

gen gebracht.Znde des lé.Jahrhunderts kommt es nach Mirnberg und K&in.Es

tern zu vereinfschen. (Chinesen kannten auch die Buchdruckerei lange vor
den Buropdern;die Papiergeld-Scheine zur Zeit Marco Polos waren béreits

. die ersten Papierbiicher,die "Lncunabdln® gedruckt worden.An dissen
ist auffEllig die bis zum hautigen Tage fast weisse Parbe des
das geringe Gewicht sslbet von dicken B&nden.Man vergleiche damit
das Adreesbuch einer moderren @rossstadtl

Soweit die Geschichte des Papiers.3ie bis in die Gegenwart zu verf
ist nicht der Zweck disser Zeilen.Nicht nur die Glocke begleitet uns
renﬁ. unseres ganzen Lebens,such das Papier,das s0 wertlos srscheinsnde
Papier kann ein ganzee Schickdal bedeuten und zwischen Geburts - und
Sterbeschein bewsgt sich unser ganzes Dasein.Die zwei Bldtter Papier be—
grenzen unsere Wallfahrt auf Erden.

& Sowlor Prilipy Hnos &

Hunt Institute for Botanical Documentation



Beobachtungen an Mimosa pudica {10.5,1943)

Usber Mimoga pudioca giou es sehr visl Literatur,Goebel gibt im 1. Erginzungsband zur
"Organographis”, "Entfaltungebewsgungen” ,Jena 1924, einen Ueberblick,@ber das,was er findan
konnte,Toh habe dis Pflanzen dmmer nur als Gewdchshaus-Kulturen gesehen (MfAnchen, Frank-
furt,New Yoric Pniladelphia etoc,)jman findet sie wohl in jedem botanischen Garten,Ich war

daher senr @berrasoht,sie sum ersten lale als Freiland Pflanze beobacnten und ihr Leben

studisren zu kSnnen,Darfiber will ich nachfolgend berianten,

Im SBommer 1942 brachte ich einige Topfpflanzen aus den Gewlchshfiusern des "Macfarlane
Inetitutes” der University of Pennsylvania in Philadelphia in den kliseinen "Kilmer Bota-
nischen Garten" des "Pniladelphia College for Pharmacy and Science” in West-Fhiladelphia,
Die Pflanzen,die in den T8pfen blieben,gediehen besser wis die ausgetopften,Die sreteren
wurden in den Boden !;_I.‘fl’i:kr:-ubm,die letzteren frel ausgepflanzt,.0ffenbar ist I:I.nou. pudics
(der Hame kommt - nach Goobel. = von mimosa,spanisch, = zart und pudica = schamhaft) sehr

ety *T’
-pﬂnd'no:mm euu hlcbld!.gm; des Wurzelsystems und diese ist ja beim Hersmsnehmen

w-*'" L }#,,.. v L.._____:‘. o e ;_,‘_,s__/‘- i
der Hlmommmm-?ﬁe lanzen - Topfpflanzen wie ausgetopfte -
bléhten 1842 reichlich und setzten auch Frilchte mit keimfilhigzen ﬂanm 1n muu‘ Zahl an,

garteanlgde Lo R s

Die Frlicnte sind stachelige,gegliederte Ralmenhflsen,deren einzelne Glider,dl- den Semen
enthalten,bel der Reife sich abldsen,sodass nur menr der stachelige Rahmen an der Pflanze
zurfiok bleibt Mit dem Eintritt der kalten Witterung gingen die tropiscnen Pflanszen natfir-
lich zugrunde,aber auch die Topfpflanzen,die ins Laboratorium genommen wurden,gingsn semr
balf ein, 1942 konnte ich daher die Frage,ob Mimosa pudica ein- oder menrjllirig,oder besser
Bepeiiibinak oo paobaLarond S%;BAARS Seantririan Gosbel  nuIntaoy Chions Frage an und
bemerkt dazu,daps er,obwohl er mermmals in den Tropen war,diese Frage nicht beantworten
kfnne.Mr, lemnert von Maofarlane-Institute,der mehnfach in den Tropen war,versicherte mir,
dass er bestimmt mehrjdnrige Pflanzen gesehen hat,
Ich war senr #berrascht,anfangs Juni 1943 im genannten "Kilmer Botanischen Garten”,

wo im Janre vorher die ausgstopften Pflanzen waren,etwa 8 Koi.mpﬂmm zu seneniDie Sammn
der troplachen Pflanze (die Heimat ist Brasilien) waren 'int.erhart :Ln Pmladolph:l.allhu
war v8llig neu £Ar mich und auch fr die Botaniker in FhiladelipnialIch vermute,dass die

Semen wasseramm,sind wie alle Leguminosen Bamen und daher unter der Kdite nicht wesentlicy,

iden,
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Die Keimprlanzen haben sich inzwischen s: stattlichen Pflanzen entwiokelt,Ich musste mich
am 20,August 1843,um sie phqtogmpmeren zu kBmnen 2,5 m von den Prlanzen entfernen,weil
sle sonst m.dﬂ. ganz ins ;ulh;cld gegeangen wirenlS8is werden in inrer Entwlcklung nicht
gestdrt und 4 - 5 mal in aer Woohe reichlich gegossen.Die 3 stattlichaten Pflanzen werdsn
als Versuchspflanzen behandeit und beobachtet;ich habe sie als "o, "p" und "o" bezeionnet

Es sind aber noch weiter Frianzen im Beet,sodass man Vergleiche anstellen kann,Es treten

auch noch neue Keimpflanzen auf,mo eine amfangs August, Am-18;8;—habs—ioh— 16 Smrem;die-—tdr
Pflangen der Gawlahshuser-der Universitdt entnahm in sined Topf susgepflanst,den Topf A

et tdri

menrune-nfttg 1wb,Der Standort hatv den Tag #ber Bomnensonein,Jetzt,Mitte August,verscnwin -
det die Sonne etwa um 4D 45' P,M,,E.W,T, hinter dem Schulgebdude.Am 5.August haben die

Pflanzen zum ersten Male gebldht und sm 19.8, wurdens die ersten Frilchte Festgestellt,Es
kbpfchan e
blihten am 5.8, insgesamt 5 Blfiten,die alle Frfichte angesetzt haben,Sies waren am 2.';..‘9 Vs

reifoim 5,August sind such die ersten 3 Fhotographien aurgenommen worden (# 1 wnd 2h 15
E.V.T, bei grellem Sonnensonein an einem klaren Tage,# 2 & # 3 nacimituags etwa um 52
E.W.T.,als0 in Schatten bel Streuliont.Die Entfermmg betrug 90 am und dis Cemers wurdd

niont aus ihrer Lage gebracht)Die Pr}anzau: ‘bl&hm in gewissen Rhytmen;so zeigten sle am / 't -
\ . S A v A ,‘f .

10.8, ca, 21 Blltmk!prohm,u 19,8, sgar ca. 1.6.0 und dagwischen kommen immer wieder 1‘& y

el gt o

ge,en denen ked.nnr'ﬁ_sr violetten Eﬂpfchm in Blﬂta su sehen iet. 'Z ;

Die Cotyledonen der Keimpflanzen sind rmcllia.h di.e Esimmg errolgt upignisnh.m.e Kedm
- ‘[ { fe-n.
pflanzen haben zuerst ein einziges Laubblatt ni.t suhrlg gestelltem Bla.ttetiel und hori-
(o s abing. b
zontal orientierter Spreite,Die ersten Bldtter l!.nd einfacher gestalietisle besitzen nmur

Tk L {A

R A I R, réig;ﬁi!££am,a1o deren 4 aufweisen, Nacketws
ROAMRIMY 5 - 6 Primdr-Blittern treten dann pl8tzlich die Blétter der Folgeform auf; es
glbt keine Ueberginge zwischen beidm\.:;aganﬂber Topfpflanzen in den Gewdohshdusern zeige
d!:f‘?rlol‘.ltfdl-ﬁﬂan:m einen viel krdftigeren Wuchs,Die Pflanzen scheinen ein sehr starkes
Lichtbedfirfnis zu haben,denn einige von ihnen,die von einem Rhamnue Purshiena im Garten
beschattet werden,eind nicht so krdftig entwickelt wie a,b, u.Da.a Glas der Gewlumh!u.ur
nimmt auch viel Licht wegjsogar bei Sonnenschein!Schon sehr frﬂhmtig trstm m‘uittalbu
ber dem Erdboden - vielletsht~eubcstyledonar - Seitenzweige auf,die in ihrem Wuchs stdr-

2. ] \
ker gefdrdert sind wie der Hauptspross und auch,wie Meseungen am 20,8.43, ergaben,auch



Zu Beite 2 @

vssss88 gibt keine Ueberglinge zwischen beiden,Bei Mimoea Speggazini Pirctta bleibt diese
Jugendform der Bldtter dauernd erhalten;nur die Rhachys der Fiederblatter ist ldnger wie
bei der :(Qqu;.for.n rsnlﬂnoaa pudica,Die Blattstellung bei der letzteren ist zwelzellig,
Das b"d.at die Seiten-Nutation,die Heupt- und Seitensprosse dmnoh seigen. (Vergl.Photo
mit ﬂ_ ﬂch‘l’.m von Hauptsprose von "b" aufgonmunm am “B 4.3. eus 20 om Abstand)
Blese Seiten-Nutation 1t ja Pir die sweizeilige iahtutoumg Sherurtart ELn e NS
Rflokeioht auf die Orientierung des Sprosees sind die Blattepreiten immer horizontal ein-
Vs P vt b dor SEise S gAdn
gostellt,auch bel den flach am Boden hinstreichenden Zweigen,Dadurch kommt ein dichtes
Elatt-Mosaik zustande,das den Boden bedeckt und ihn ldngere Zeit vor dem Austroclmen
bewahrt, Dazu kemnt folgendee,Die Verzweigung ist an der Basis der Pflanzen besanders &

]

&
stark gefdrdert.Am 31,8,43.becbachtete ich die folgenden hmdgmgnvorhﬂtnhu:

BRI

2. J)
Bel "o" hat der Hauptspross einen sehr starken Seitenzweig,der wie dieser schrilg nach
oben wlonst im Gegensatz zu den drigen Seitenzweigen,die flach em Boden hinstreichen.
Diese Seitenzweige haben nur an den ersten Nodien Auszweigungen;spdter nioht mehr,Die
Beitenzweige entepringen wohl der Achsel eines Leubblattes - man findet zuweilen auch 2

Load ocdl
Beitenzweige in einer Blattachsel -~ sie blelben aber nicht in der Ebene dee Bhttlticlll.

8le eind nach rechts oder links davon gerichtet,

Zu Beite 3,

«us.eSeitenepross dagegen 20,22 und 20 om.Am 30,8, war die Wachstumezunehme in 10 Tagen
lingsten
belm Hauptspross 14,16, und 15 em,beim Seitenspross dagegen 13,13 und 16 em,socdags in der

G pradl, - ?«l“l\r\f

2,Becbacntungeperiode eine 'nahs‘tmst‘&ndemg der Seiteneprosse gegenfiber dem Hemptaprose
nioht mehr zu becbachten war,Es wird noch eine 3,Becbachtungeperiode eingeschaltet.Sie

mag zeigen,wie die Verkliraung der Tage das Wachstum beeinflusst,

"a" hatte an den eraten 13 Nodien Beitmzweigs,dia fnlgenden 12 Nodien hatten keine {(J.9.
Ibi n L] n 12 " 15 L] L] n N
lol L] n n n 18 n n " n 12 n n n

Der Gabel-Ast entspringt em 12 Nodium
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welter gerdrdert bleiben.Es ergaben sich folgende Masse:

mﬁf_ﬁ! 'EE_‘M@F& Hﬁig...iﬁsw imgnm&nmw

wu 59 am omSlu 'uu 85 om cm 112 om !
1,180 “i s-”c.-lmonagl m g5 7113 "118 om VU NgMH 5
a liiw u " 75 "0 "1i0tT4 " M mq10 " 128 "133 am 2 6 7
‘ “ V\- R i h
‘ n;mhno b-'t.ru; beim lkwnspron in den 10 Tagen vom 10, bis 20, August,in denen
sich,da das Wetter sehr glinstig war,die PPflanzen sehr gut entwickeln konntem,beim Haupt-

spross 15,14 und 13 om,beim ldgeten Soxtma'prou dlgagm 20,22 und 20 am, Die verholzten Tei -

le der Sprosse sind rotbraun,gldnzend und mit Bor-tan und Stacheln besetzt,letztere befin-
den sich in der Hdhe der Blattbasen,
Die Fflanzen zeigen einen sehr starken plagiotropen Wuchs,wie man das bei Topfpflanzen

niemals zu sehen bekommt,Die Pflanzen erinnern in ihrer Wuchsform sehr stark an Callum
vulgaris,wie sie Trell in udnar "Vergleichenden Morphologie der h8heren Pflanzen" be-

schrieben hat.Sie bilden n;.oaornegmd: Strdlucner;auch der Hauptepross wlonst auhzlg,nth:»
senkreonviDie basalen Seitenzweige liegen dem Erdboden dicht auf i:r;n;-;“;b; APy P

B AR ala h raur e (oens] sinm Mhationes Vetrach Iu Gendonshaus beasireiyil;nabe

ich am 10,8, eine kleinere Pflanze,die pereits Folgebldtuer hatte und vollkomuen entwioclkei.
war,eingetopft und - auch im Frelen - unter Wasser gestzt.Am 16.B.,also naoh 6 Tagen hat '
sion reionlicn Aerenchym am Spross unver Wasser entwickelt (das weissliche Aerencngm er-—
dmnertetark an das Aerencnym von lq-uu-m uuum) und MMMMHX susserdem wurden an der
Bpru--!uis{ : :d:;;luihv::ﬁriursal.n faltgut.alLﬂ'.Diuu Aerencnym muss von elner tiefmr
liegenden teilungsflhigen Zelischicht,vielieicht vam Phellocembium gebildet werden;die

rotbraune Aussenheut bekommt Ldngerisse und ldsst das weisse Lerenchy- erlcmm.lm nabe

derm noch eine weitere Pflanze und eine Keimpflanze in zeitweise i.barachtmu Boden ge- :
pflanzt;zu einer Aerenohym-Bildung lst es aber hier nicht gekommen,Alle diese Pflanzen in

dem feuchten Boden oder im Wasser sind frisch,sis entwloksln sich aber bedeutend langsamer

wie normal gezogenen Pflanzen,gje scheinen sich ni::ht. ruoht w»:-hl zu :Mhlml

Tufen, "Sinnes-Pflanze", "seneitive plant"wird sie daher genannt!ian kann 2 Arten von Blatt-
‘E-u:ragungen an der Pflansa ‘ba{obuqht.omDie selsmonaptischen und die Hyctinastischen,die
l;lclﬂttorunsé’ und’ dte thkln.f-liewmgan.mo Bldtter zeigen noch eine dritte Art von Be-
wegungen, eine photonastische im grellen Somnenlisht,Ich habe versucht, alle 3 Bewegungsn

zu photographieren,Bei grellem,intensiven Sonnenschein,also tagsfiber,sind die Blattsprets
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‘horizontal eingsptellt,Die l"iodabllttnhm drehen sloh und dtellen sich anh!'lg nl.ohr }’/,Y

i'

aufwirts,sodass sie der direicten Bonnmbust.rnh!.w-;g bio zh einem gewlsson Grede mtgahz!-
Nur bel Streulicht,also bel t’rl)b:u\ Wettor oder im Sohatten sind die Fiederbldftchen /7
parallel zur Ebsae der 4 Fiederblattachoen orientiert (Vergl.Photo)Goebel zeigt auf
Beits 475 in Fig,247 ein Bild von Mimosa invisa wo dic Bldttohen partiell beschattet
waren und wo sigh diese im dirsikten Sonnenlicht befinden haben slae sich gehoben.Ein Zu-
sammenschlagen der Blattfiedern,wie sis etwa bel Erschfitterung sintritt oder bei der
Schlafstellung ~ Goebel erwdhnt dies 5.475 - habe ich nie geashen und dabel ist die
Sonneneinstrahlung in Philadelphia,das am 40.Breitegrad liegt,recht starik,Auch die
"Wasserpflanzen'machen die photonastische Bewegung der Flederbldttohen mit.80 weit die
photonastische BewegunglUeber die seimmonasteche Bewegung,die ja der Pflanze ihren HNamen
gﬁmmﬁhj;‘ggo} J‘}.“f«h.fir’?_m :otd:n:‘noslmu ich mich hier kurz fassen iann.Sie
tﬂﬂm.'m man, ‘man die Spitze eines Fisderblattes ms.t;mm br.nn_ewnn .
Zfindhols reizt,so nchl:‘,é;; L‘iia H{d{.;-bllttohm zusammen,Der Reiz pflmt. .;101;.(:&;1:; w;l Sk
zwar bal dem gereizten Fiederblatt in der Richtung zu dessen Basis,also von der Bpitze
weg.Nach einer kurzen Pause schlagen auch die Fiedern der restlichen 3 Fiederbldtter
zusammen,doch erfolgt hier dde Fortpflanzung in der entgegengesetzien Rishtung,also spitzen
wirts,Zun Sohluss senkt sich der Blattstiel mit dem ganzen Blatt.Manchmal senit sich auch
dae ganze Blﬁl’:%én die Reizbewegung dee gereizten Flederblattes deesen Basis srreiocht
hat,Bel Sonnenschein geht das Blatt etwa nach 30' wieder in die urspriingliche Nomalstek
lung fiber,Beim Erschfittern der ganzen Pflanze oder bloss eines Zweigzes,nehemen die Bldtter
die Reizstellung ein,Die Blatistiels sind nach unten gesenkt und die Fiederbldttchen nach
oben geachlagen;ihre Achsen bleiben mber gesprelzt.Ich erwlhne das wegen der spdter zu
erdrternden Sohlafstellung,Auch dis 4 Fiederblatt-Achsen sind nach untengerichtet fPhots)
Bel Sonnenschein gehen die Bldtter sehr schnell wieder in die Normalstellung zurfick und
ich musste mich beim Photographieren sehr beeilen,Bei Wind oder wenn sich ein Insekt adf
ein Blatt eetzt,tritt lokal mehr oder weniger stark dis Rb#sstollung auf,lch habe am 26,8
Den Hauptsprose von Pflanze "a" mit 2 weiblichen chinesischen Mantés aus 50 om photograili-
phiertyum dies zeizen zu kdnnen,Auch beim Giessen,selbet,wenn man die Pflanzen nur bene-
belt,tritt Reizstellung ein (Photo),wohl als eine Folge des Luftzuges.Am 27,8, kennte ich

zum ersten Male die Wirlung des Regens beobaschten,denn der ganze Monat war regenlos,



Ven Regen beeinflusst werden nur dis Blatteprelten,nisht die Blattstiele,Die ersteren
sind unbenetzbarjdas Wasser perlt ab.Bel schwachem Regen nehmen die Blattspreiten etwa
die Stellung ein wie im grellen Bonnenachein,d,h,die Fiedern sind gedreht und schrilg
nach oben gehoben,Bei srkem Regen - wie er in den Tropen die Regel ist - tritt in ersber
Linie der seismonastische Reiz auf.Die Bldttchen,dis von einem grossen Tropfen getroffen
werden,schlagen nach oben,wihrend die andern ausgebreltet ]:lle!.bamdldurah bekomnen die

2 1 R A P ool .Y B0 Sy et M Bl e
Bal aC L T S ) ) w8 B e o fray
!';.-derbl.!tt.nr :;é uneinheitiiches Aussehen,EMAOM Es 14 daher zu verstehen,dass bei &+

einen Regen die Bldttohen sbhfiiyfl BBALSHESN1 AT IS %gﬁ}%‘ﬂf.ﬁﬂ%-n:ﬁ;?@ ;

¢

nungen auftreten,konnte ich nicht beobachten,Nach etwa 2 Btunden Regen war noch nichte 5’ %
davon zu bemerken und einen D?:';arrlgm:ugm wir von etwa einem Tage,hatten wir bis jetzt
nicht,In wie weit hygronastische Bewsgungen an den BlattBewegungen beteiligt sind,kam
ich bis jetzt noch nicht sagen,¥clr will mn—einan trockenen Tage dis Pflanzen bewlssern,
ohne dis Bl#tterzu benstzen,Es ist dber den Zweck der Blattbewsgungen von Mimosa pudica
viel dispuiert worden.Ich erwlihnte bereite,dass dis Bldtter der PPlanze den Boden als
dichtes Mosaik hdukmnd. Regen,wenn ein grosser Tell der Brlit.:x;l nach oben geschlagen
ist,wird der Boden von der laubbedsokung frei und fir das Eindringen des Wassers lelcht
zuglnglich,Es wire daher mdglich,dass die Wasserauanfitzung an dem sonnigen Standort,sn
dem Minosa pudica wichst,eine Bessere ist.Wenn es regnet wird der Erdboden fir die Bewds-
serung frel und nachher schitzen die ausgebreiteten Bldtter diesen vor dem Austrooknen!
n#oht1ichen
Dapselbe 18t auch zu sagen von der Bohlafbewegung,bei der auch die Blattfiedern zusamman
geschlagen sind und den Boden fr Taubenstzung frel geben,Die Schlefbewegung ~dle nyoti~
nastische Bewegung ~ verleiht der Pflanze sin ganz verdndertes Aussehen,Beobachtungen am
15.8 B,zeigten,dass eis bereits um 6N 15' - gh =gt (E.W.T,) einsutreten beginnt.Es dauexrt
dmn etw 1 Stunde,bis sich alle Pfianzen - einschliesslich "Waeserpflanzen' - in Bchlaf~
stellung befinden,lm 7h 45' ist diese vollkommenjes ist zu dieser Zeit noch farbenhell,
Der Eintritt der Dunkelheit erfolgte etwa um 80 15',Was versnlaest den Eintritt der HMMN
Schlafeteliung lange bevor es dunkel wird?Die Schlafetellung untersoheidet sich von der

Die Schlafsteliung der Bldtter gleicht der Knospenstel lung der Bldtter
Reizstellung in mancner sicht,Die Bpattetiele sind nicht so tief gesenkt wie bei der

Ddarty

letzteren.,Die Blattfiedern sind nach oben zusemmengeschlagen,aber die 4 Achsen sind wigl

n¥het beleammen.Die Blattepreiten sind in einem stumpfen Winkel schrdg nach oben gerichtei



A Botanioal Museum.

In this country thers are many beautiful botanical gardens which are
often gonnooted with "Botanical Museums".Wnen spesking of & "Botanical Museumj
we mostly think of & herba’{um in which the plants are conserved in pressed
form,Such a collection is s.h;ulut.aly negessary to be able to identify the plants,
and the more spsocimens a botanical museum possesses,the better it is.The
Botanical Museum of the New York Botanical Garden on December 1940 celebrated
the ingorporation of the 2 000 oooth gpesimen,

In this article we mean nomsthing else by & "Botanical Museun".We think of
& musewm with an eshibition of plants,nct pressed,or at least,mostiif of them
not presoed,in their natural shops.

Botany should not be studied exclusively from books;it must be learned on
the living plunt.Since this is not always possible,a botanical museun (in our
sense) may take nature's plags.For this purpose artificial models and dioramas

are used in this gountry,as I have secn them in the Field luseum in Ohieago.
The American Museum of Natural History in New York shows in its moologiocal
dioramas the plants,belonging to them,in models so much cenforning to nature
that it is poseible to identify thes,The best that I saw,a thing which is reslly
wnique in the world,is the collecticn of the "Blaschka-Glass-Flower-licdsla"
in the University-iuseum of the IMMAGE Fervard University in Cambridge,Mass.
Because of these,the Museun ifoalled simply "Glass-Flower-iuseun".These models
are not only wonderful works of art,they are alsp marvelous from the botanical
standpoint,The Direction of the Museum published a little pamphlet,telling the
history of that gollection,It is true that such models are not made any more.
The artists died and their technique is nc more in use,

One of the best botanicel museums of the world is = or perhaps "waa" - in
Hunioh=-Hymphenbur g ,connected with tho Botanical Garden there,

founded by @ 0 e b e 1.As a pupil of this man I have had the great good fortune

>
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of being active there for more than 7 years,during which time I rearranged the
entire museum,Dus 4o the great pedagogical value of that museum,and beceuse .
there bxigts no literature,I will give & description of a botanical museum,
following my own experience,It is possible to show to the soientist, the student
and the layman the whole plent kingdamsat first naturally what the visitor

may see with naked eye.In Munich we oterted from the original plant,collected,
OOENUENEE, in ite natural hebitet or in the Botanical Garden,

One use dry and wet specimens,dry preparations in which plants,e.g. algae
or dry fruits,are bound up on cardboard,wet preparations where the plahts are
omserved in square glasses in alcoliocl or formalin-water,or in both together,
Here they are bound up on a white or black glass plate in the square glass,
Wet preparations have always & better effect than dry specimens,At the end
of this articdd I shall give details,

The specimens are supposed to be labeled according to the following rile:

Soientific Name (Latin)
Conmon Hame,sccording to the ecountry.
Fami 1y area of distribution,
Explanatory text.
Plage and date of
disaovery. Hama of ooliector,

First a few techmical things sbout the museun,¥here shall the plants be
oollected? A botanical museun's exhibition should always be smnected with a
large botanical garden.It shall indeed supplement 4nls and show thinge which
for the time being,at lesst,may not be showmn thers.Indecd & great advantage of
& musoum,in contrast to a botanical garden,is that things mey be viewsd constant-
ly independent of the sesson or the nature stage of the plant,Whereever possible,
ths plants should be pbtained from their naturel location,for, in cultivation
they frequently change their appearance.In most instances one will be obliged
to use tho material of 2 botenical garden,unless original material in alechol
ie awailsbls from travels.Matters of this kind are ever of particular value

for a botanical museum,

™
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does mot turn yellow,This has the advantage that the text can be finished at
the same time as the specimen,If the text is printed,ruch necessary time is lost
and,if the descriptive matter is lagging,it id diffioult to catoh up with mat-
ters neglected, It would be most adventageous if the text could be BEEE glued
to the show-glass ,even if it were done only with the "ari-corner”,used in
photographic albums.All my efforts to fasten durably peper on glass were invain,
After a longer or shorter time it became loose agmin,If the text is placed
directly in front of the specimen,the danger exists,that it may get lost or be
changed by mistake.

Other cbjects of damcustration which should not be absant from a botanioal
museun's exhibition,are window-diapositives (these may be illuminaped artifiei-
ally),or photographic plotures of plants which have been taken on the spot in
the nstural surrcundings,Thus piotures of Oaoti and sucoulent Buphorbiaceae
which exist half buried in sand,should be shom.One may presmt pictures of
epiphytes which are teken in the primeval forests.The different muomms of
naturel scienge possess such pictures also in colors,In addition sterascsgopic
plotures of charaeteristioc landsoaped are important,like stepnes,savannahs,
primeval forests,mountain ranges,especially codachromes of this country.There
are eterescscoplc machines which the vieitor may operate himself,without being
in the position %o touch the picture itself.Miorosoopes alsc may be set up,safe
ageinst vandale,to show intsresting microspecimen by means of revolving object
tables,I saw this very well in the Newark Museum in Newari,N.J,In plant physio-
logy end in gemetios it may bes diffioult to manage without reproductions fram
books.Also demonstrating aypnutf shonld he nscessarg.As I mentioned for artists
would be a field of actionje.g. a model of the method to roceive polyploids by
using colehicine,after Blak@slee,would be very interssting.

The wet and dry preperations must be kept in show cases.These cases should
be preferably of metal and must be shut dust tight.They should not be too high,
80 that specimens,standing high up,may be studied also,large emd heavy objects
are,of ocurse,plaged in the lowest compartment of the case.For shelves in the

case we had out glass plates which wers reinforoed by iron rails (angle irom).

————y



Every case should be arrenged sccording to a certain fundsmental prineiple.Thug
for instance,l had srranged the case of Parasite-Plants according to the hﬂl
prineiple of depth of penetration into the host.I have started with ematrieally
roct semi-parssites ,e.g. Buphrasia officinalés or Aleotorolophus minor and
consluded with immetrically shoot-parasites,with Pilostyles.In the ease "Mengrove®
I have shown that in the firvt plage the root-system and the arrengments for
Ppropagation must be suited to tho satureted scil,poor in oxygen.Objscts which,
mz»w%muuudmm- are best put on special stands
alongside of them.

How shall the botenicel museum be dividedt In answering this question I would
like to eonfine myself tc oomditicns in Murd oh-Nymphenburg,my fommer sphere of
aotion.This arrangenent was very practical.l will deuconsirate it in the following

lines:

Lo Systenstic Divieicn,

Here reprosentatives from all plant families are shom: ee far as Lhey are visible
¥ith the maked oyc.The start is made with algae,fungi,liver worts {hepaticae),
mosses(mueci ), pasoes over to vassular oryptogames (pteridophytes),to gymnospems
and consludes with the dicobs end monoocts,Flowsrs,loaves,branchas end fruits
and seeds are to be seen here.

I, Kompholopiesl Diviston,
1, Shoot¥

a) structure of shoot (ncdes and internodee,long- and short mnu.m“
polarity eoct., advantitious shoots) ; :

b) metamorphosis of shoot (oladoedes,phyllocladgs, staz-succulents,stolongs,
rhizomes,aerial end subterranean tubers,bulbs,shooct-thomns,shoot-tendrils)

@) wood,lianes and used woods
2, Roots
a) transition fram shoot to root (horse-radish)
b) rootlike prehensile orgens,holdfast organs of leminaria-species,
8) root systems

d) metamorphoeis of root (anchoring roote,prop reots,respiratory roots,

N
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d) metamorphosies of root (eontinuation),contractle roots,root tubers,
root tendrils (e.g. Vanilla)

@) rhizcphores in Selaginella.
2, Lesfs
8) segmentation of the leaf (leaf blade,leaf stalk,leaf base,stipules)
b) buds and vernation
o) phyllodes

d) metemorphosie of leaf ( leaf sacculents, bractsal leaves,soxle leaves,
leaf therms,otipule thorms,leaf tendrils,stipule tendrils)

) slesp- (= night=) end frost-position of leaves.
4 Flovers

a)"flowers” of Equisetum and Selaginella

Y of Gymnosperzse (Uyoadsceas,Gfnkge,Ocmifers and Gnetaceas)

e} " of Angiospermae (partieularly intersting flowers)

d) protogyy,protandry,semnl dimorphism, esuliflory

@) hydrogamous,anemogamous and zoogmmous (iusects,binds,nammals) flowers.
(chasmogamons flowars)

) olelstogemous flowers (e.g. Buryale ferox)

&) inflorescesces (raoancye,cymose),pseudanths (= flowerliks inflorssoencss
8y2. Dogwoed,Biphorbia fulgens,Pedilantims)

h) double flowers,double blooms,e.g. Begonia,Dahlia,Chrysanthemm chinensis
5. Pruits
&) monocarp,apocarp and synoarp frults,parthenccarpous fruits
b) forms of real fruits (indehiscent fruitar nut,caryopsie,achens,schizocarp,
t3dehiscent fruitesfollicle,lepumes,capsule,pfyidimm, loculici-
dal fruit,carculs,bilament,drupe,berry);spurious fruits,heterocarpy.
5 £
@) gymnosperm seeds (e,5. Gynlgo u-h,mlog"ha stone gruit of a cherry)
d) digtrilution of fruits and seeds (dise€mination)
;} autodhorytaling Prvii,e.g. Impetiens,Eoballum, Hura arepitans;Geoccarpy.

ellochorytdistribution by wind (airborne fruits and seeds),(enemochory)
o » including ccesn-water) (hydrochory)
o " animals (soochory)
(exo~-, endo~ and synsole distribution,
mymecochory, the distribution by ants)
8, Germinationt

a) germination of Cycae and Gynkgo

B) " Conifers (polyssbyjsdony)



8, Gorminstion (gentinuation):
F
o) gofzination of digcts end monoeota
epigeal and hypogeal germinetion,especially iateresting cases of
permination,e.gs vivipary,germination of Bertholetia exgelsa,
2. Asoxus) Reproguctioni
a) brood bude,bulbile eto.

b) grefiing,chicaercs.

1T, Sonliﬂ.-ml Diyialon.

. e Brgrophrtess
a) margh plants and transitioms %o the
b) mater plents (= hydrophyles),emerzad snd submerged.

3, Xoropaytops
&) redustion of the transpiring surfegs,facility of inrolling,thorns,prickles
b) sslerophyllous plents,resin gcating of the sten (Sarcocaulon)
8) severing with tonsbose bnirs
d) succulent plante (stew- end leaf-gpugoulents,fleshy subtermnsan organs,

Emm,mmmot—mbm.mm water))

a) sushion plaats ( iz derserts and mountaine and polar-zones)
£) halophytes.

3. Tsiziog and cliubing plantes
a) to tho right- and to the left twining plauts (= $lockwise and egnterclock-

wise b¥ining plants)

b) scrambling plants,climbing jplmcrl..;l ;.;ﬂtn‘o-ual:;mmnﬁ J:ﬁ.ﬂ i:l;.oot-,luf-,

4. Bpipaytest
a) hemi-epiphytes (plants which are still in emneotion with the soil)
b) holo= n (" " " pot " " " ")
¢) epiphytisay in waterplents,especially in marine alpae (red-algae)

5. Baprophytos and Parasites,
a) hemi-saprophytes
b) hole- . (e«gs Boottia Fidue avis)
¢) hemi-root-parasites (e.g. Buphrasis,Alectorolophus)

d) holo- ® " exmatrical (s.g. Lathraea)
immatrical ( " Rafflesiz)

Hunt



8. Baprophytes and Parssites (Continuation):

o) hemi-ghoot-parasites emstrical (e.g. several tropic Loranthecess)
immatrical ( ® Visoum)

£) holo- * . exmatrical ( ™ Ousouta)
immatrieal ( " Pilostyles)

6. Ins V0! Plentas

a) sticky perch aataohers:
; without naving norgamea a.nd without dignung mmu (e.g.lloﬂdnh.
ab with ( " Pinguoula

bb) with [ " " ] ® Ll ( " Drosera )

b) pitfall catoherss
aa) without digesl'.ing -:mu {esgeSarracenia,Cephalotus)
Wh) with ( " Hepenthes)

¢) valve-trap catchers: (e.g. Aldrovands,Dicnea)

d) mouse~trap catcher:
an) without movement ur the mtnhlng srgpn (esge Genlisea)

bb) with w ( * Utricularia)
I, Mangroyol
a) rooter
ae) pesitive geotroplc ur!.nl raut.c (¢egs Rhizéphora)
bb) nsgative L (" Someratin,Avicenniz)
ce) root-!mees S " Bruguiers)
b) esaipumt for reproduction (vivipary
8. Smblosis:

a) Sfymbiosis between plantas
lichengs,as &n example for symbiosis between Algae and Funghd
bb) roote of Cysedacese and Gumnera chilensis,containing the blue-alga
Anabaens,as an example of symbiosis between higher plants and algae.
ea) Syzbiosis betwesn higher plants and nitrogenous bacteriags
ge') in roah,Erod. tubercles 22 in Legurinosae)
ec'')® leaves(Paveita,Psychotrias,Ardisia)

b) Symbicsis between plant and animals

(ant-plants,fungi brecding insecis (fungus garden of termites and leaf
outting ants),wood inhabiting inseots,Yucca-Uoth.

«iisfalaeobotanicel Dirision,

Represantatives of the plantworld of previous terrestrial pericds,arrenged
according to families.

In addition:Calcareous formations by plants (lime precipitation by the activity
of aesimiletion of carbonis acld by algae,living in the water.
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" ¥a Pvaiologheal Divkesens,

wetion and Agaidlation

Oiraulation of oarbon and nitrogen in maturs,nitrogen linkage,fertilizers,
ohemioal composition of the most important plant seods and plant foods,

2, Gravitation,Tropimn,Movenents due to stimulations,growth hornmes ete.
3, Riping of Sap.

(A1l to be deuonstmted partly Ly plantspscimens,lut aleo by illustrations,
modola and compositioma of apparsm

e St N,
1. Heredity lawe (intermediate and dominant heredity,e.g, Anthirrhinum maius)
2, Hybridisation (Bastarde),natural and artifieisl,grafting,chinaeres.
8. Xenia (doasustrated on Indian Oorn)
4, Polyploldy (natural and artificisl,e.ge X-rays,0clchioin-Msthod)

Vi, Division: Eoonomig Plants.

T e TR TR T A 4 O

Ling froms
a) fruits and seeds ,(cereals,legumes,busicwheat eto.

b) shoots ( Sags,tubors,pctatoss,tapiocs ebo,)
@) roots ( Arrow-Root,Bweet Potatoe)
d) sugar (sugar oane,sugar best,sugar maple (maple-sugar),sugsr palm)

originating froms

a) flowers ( olove,salryan)
b) fruits and seeds (umbeiifer-fruits like caravey,anisum ste,j0ardermon)
0) leaves (lecves from Lablates,lize Majoren)
d) shoots (Cinnmmen)
e) ridzouss and roote (ginger)
Se Troploal Fruils,
4e Delicacicer
{Coffe,Tea,Couon,Oola, Tabe oo, Opivm, Hasohisch, Mate, iava, Betel, Areca sto,)
£ Oile and Pabs
a) fat oils
sa) drying fat oilo (Chinsse Voodoll,linssed-oil)

bb) not drylng fut cile (Oldve-OLl,Besam 01il)
oc) fast fat oil (Oocos-Fat,0Oilpalm-Fat) fast-making of liquid fat oils



5. Oile and Pats (cotimumtion)s |
b) ectheric oils (parfuus)
o) wax.

£, Bubber,
( Omrtohouc,Guttaperche,Balata, Quajale ato.)

2, Rosina,

8, Tanning- and Dye-Sbtuffss

a) Teaningotuffe, origimeting: frome
- aa) leavas
bb) berks
e¢) woods
dd) fruits
galls

b) Dyestuffs,originating from:
lighenes {(eag. leclorus,oripinating fron the Rogseola-Licheas)

im‘bﬂuﬂlum

woods and roota
flowers,

sziss

$s_Fibers, origineting Tront
&) fruite and seeds (e.g, aovbbon, capsol)
b) shvoba (e.g. {lax,heap, ranis)
o) laaves (s.gs Agave-,Tala~ lesves,Flassave ata.)
d) paper.
10, Cor'c,hard Balu Fruites
Oork Por bottles,isolaiing stanes and linoleus
8eeds from palms with hard andosponi,efe Phytelephas, for uwaking of m
Jnii. Plamanruml Di

aamsEas=SESoasaSsEsERES U

% officinally druga and other Liportant mediczle and thelr vew products

$
All important preparations and medicals.
IX, Others,

EAaarsasINTan

Plant diseasss,defornationsgalls (including snimal galls)s



I believe thet in thoss ¢ divieions & total view may bo hed of the entire
plant kingdo=,Here 1s also the opportumity to show the producte of this country
and ite interesting plents,

It gsmnot bo avolided thet tho cne or other speoiumen must be shown twiomye.g.
gectus plents in ®metamcrphosia of shoot™ and in "xerophytes".

Beridea the -::&Ld litereturc (Engler-Prantl:"Die natfirlichen Pflanzenfamilien"
1%% and 28 gistion,Index Kewensis and Londenensis),for the systemstic division,
I used sepoeisily for the"seoncmde plants” the fellosing boois"Hsndwdrterbuch
der Maturvissemschaften”,20d edition (1935)Elisabeth Schiesann "fie Entetelmg
der Eulturpflenzen®{Handbuch der Vercrbuagewlasenschaiien,Vol$(4953/,L,Reinhardt
“Geschichte der Kulturpflensen”,Vilueln Heydt "Die Geschichie des Levantehandels
im Mittelaltes"(Stutteart 1370),000-Russow:"Learbuch der chemischen Technologle®
Berlin 1938,and many periodiosls whioh I Pound.I gonsidered the hooks of Goebel
and Troll-faile and also many Assgicsn uad Eaglish mnd French books and periodiocals

Ia “seoncmio Beoteny" matters of History of Oulturs or of Chsmieal Teshnology
should alache used,l would show this Ly BERIEBHUEE Lhree exsmpliestIn the texts
of rubbser and of ooffee and tea.d
"Rubber® is mads from raw cautchous (cautchoue ie am Indisn word),mixed with
the organio aubstances Balsta ant! Taolls (» oxydated linsecd-oll or linoxyn)
and the inosrganic raterizla as asoi op lntium.:pmba.aulﬁd,w Zinsum~oxyd,Baryte
eto. and sulplaur powmler.The raw ceulchwe is first olsuned end softened by
rolling with hot sylindrical whesle,Afbermrds it ia wixed vith tle other sub=
elancee end thorcughly imeaded.Then MME objecls are molded from this mixture
and heatad in boilers st a temperature of M40° O, for several hours,Thereby
vuloanisation - an invention of Goodyear-New Haven,Conn, sbont 00 yeirs ago =
takes placeiTho rubber besomes slastie,For making tires,tns rublass pixture is
poured over a cotton-tissue.The best raw eautohous criginatec from the Buphorbi-
aoeas Hevea braeiliensis L, and iz imported from Brasil or from the Duch East-
Indian Islmdsﬂ?}.auhﬂm).ma raw cautohiouo is obtained hy slashing
the trees and coagulating the gathered milly juice.This congulation is caused
either hy amoks (in this cess the raw cautohoue hecomes browm),or by chemicals
(here it becomes wWilte).The Pinichsd rubber is ecolored red by $ts ocontent of
Antinonpentasulfid,shite by Zineus-oxyd,or black by suct.Besides the natural o
ﬂmtehmn,syfzt.ha‘r.iu MDA cantchouc 2lsc ic uped,"
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Der Botanische Garten in Miinchen.

Zum 80. Geburtstage Karl v. Goebels.

An B.Mdrsz 1955 hitte siner der bedeutendstsn Botaniker der Weit,

Xarl v. (G o e b e 1 ,s=inen 80.Geburtstag feiern kﬁhnen.;afh Lebenawerk,
an den er blg zu gesinem am 9.0ktober srZolgten Tode gehaagen hatte,war
der Botaniache Garten in Winchen-Nymphenburg,den er zu =inem der schinsten
QGirten Zuropas gsmacht hat und der weit mehr ist als sine lokales 3shens-
wﬁrdigkait dsr baysrischen Hauptstadt.

An Hand von Bildern sei im foigenden dleser herriich e Sarten geschildert.
Wir wollen zusrat die Gewdohshiussr die sich gleich links vom iingang be-
finden,basuchen.Zu ihrer Anlage 13t der Frankfurter Palmengarten Pats ge-
standen.Von ainer braiten Mittelanlage gliedern sich dle Seitenhiussr ab.

‘Hicht alle sind dem Publikum zugingig,da mehrere Hauser der Vermenrung

upd Aufzucht der Pflanzen diensn.Man betr.it zuerst d.e Wlttethalle und
aisht SLAKAIHASY prosss Blait-$flanzen,dis nur A7 in trockenan Gegenden
wo 85 wenig re=gnst gedsihen,Diese Gewichse,dis teilwelse in der Altanzdt

teilweise In der Neuen zuhause sind,aber unter gleichen Bsdingungen leben
sehen sich sehr shnlich,obgleich sis ganz verschiedenen Yamilien angsht-
ren.3s sind Lilisceen,zun denen z.B.die Aloe gehUrt und Amaryllidaeeen,

zu welchen die Agaven ziéhlen.Diese stammen aus Amsrike,sind absr in den
Mittelmesrliéndern verwildert;sie wachsen auch in Bozen und Meran im Frei-
ah.Die Pflangen besitgen vielfach fielischige Blatusr,sie sind "Blattsuk-
kulente".(Abb.

Im erst % §§?i§° uge-rechts=befindsn sich die sp¥phytischen Orchideen,
an denen der Mincheuer Garten besonders reich ist.Welche Formen-Mannig-
faltigkeit hier herrscht,mOgsn die beifolgenden Photographisn zalgen:

Wie schade,dass man nicht die wundervollen Farben - und auch Difte wisder |
gebsn kanmn!Wir saghen vorhin "spiphytische"Orchideen.Wéhrend unsere ein-
heim.schen Knabankrduter auf dem Srdboian wachsen,leben die melsten tro-
pischen 2l1s "Aufsitzer" auf Assten und Stimmen von Biumen.Nur dort kUnner
sie im Urwald geniigend Licht bekomven.Kurz se: darauf hingewiesen,dass
diese Tropsngewiichae,wie alle Epiphyten,Sinrichrungen besitzen,die das
Niederachiags-Wasser festhallen,seien ss Spross-Anschwellungen oder Uebes
slige (iber Luftwurzeln,die sich wis sin Schwamm mit dem lebensspendenden
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NWass vollsaugen.BEs gabe ja hier so visl su ersziéhisn von WuehsTform,Bliten-
pst und basonders von der interessanten Aufzucht.Die #{£df winz.g kloinen
Jamen werden auf Traubenzucker-Agar ausgesatl und steril aufgeszogen,MUE-
lighke.ten ,die pur ein grosser farten zu bisten vermag.¥an krsuzt auch ver-
schisdans Sorten und bekommt dadurch neue BYHLEALSF AR AL /£ Bliitenfarben
und - Formen,wenn man auch oft iber 5 Jahre auf das Brgebnis ;uxnar Versu-
che wartsn muss.-Zwischen den beiden Crehidesn-Hiusern ist ein kleinsr Pa-
villon,der nsben visien andern Bewichsen die Nepsnthes.Fflanzen birgh.
(Abt. ).Disze decker ihrer Stickstoff-Bedarf durch ingektenfang;sle
sind "flsischiresseende"Pflanzen.Die Blitter sind zu krugartigen Gebildem
umgewandelt.Der Rand condert siise schueckende Stoffe,die die Iansekten an-
locken,ab.Beim Herumkriechen gleiten dann dis Tiere aus und fallsn in die
Kannes Linsinisis enthilt eine widssrige Lisung von salzsauerem Pepsin,wie
unser Magensaft,und die Tiers srtrinken und werden verdaut .-

gurtick zur Mittelhalle und wir betreten nach Pasciereun einen Glactlite das
Palmenbaus,Hisr bfindsn sizh hochwiichsizs Pflanzen,natiirlich Fichsr~ und
Pisdarpalmen.Freillch,mit den riesigen Exempladen des Frankfurter Palmen-
Gartens kdnnen sioh disss nicht messen,trotzdem gibt es absr hier gehr

gehdne "Motive",die uns in Gedanken im die Tropsn versatsen konnen. (Abb.
).%z izt wohl ains mrosee Dattalpalne,dis Gosbal vor ea. 25
Jahrsn von Bordighera mitgebracht hat,vorhanden,aber ihre Jahre gind ge-
z@hlt,denn sie st@sst schon seit siniger Zelt am Dache an.Gosbel wollte
keins allzugrossan Pulmen.Br sagte 3ich an edner kleineren sieht man genau
80 wiel wie an siner grossen,sher die erhthten Heigungskosten fiir ein um-
fangreicheres sind nicht zu verantworten.Im Palmenhaus sind noou versehie-
dene Frlangen untergebracht.?.B.Pandanus mit riesigsn Stelzwarzeln (Abb.
), Barunen ect.siue Lieblingspflanze Goebels war Brownea grandieaps.
3ie ist durch die sigenartige Entfaltung ihrer mrossen Fiederblitter inte-
ressant.Die jewsiligen @pross-Zuwachse stscken als Gunzes zuersi in einer
grossen braunen KEncsps.Diess wird gesprsngt und das junge Zwelg-3ttck hingh
@it seinen bravn gesprenkeltsn Blittern schlaff herunter.Erst nach einiger
Zeit richtet sz sich auf und dis Blitter werden rein griin.Diessn Vorgang
bezeichnet man als "Lanbsussohilttung”.Br kommt iibrigens in sehr verlang-
samter Form such bel unserasr Rotbuche im Friihling vor.- -

im dritten Ssitsvhauss werden,so weit es dis Temperatur gestatte®, (T
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(Tee muss in einem kiltersn Hause kultiviert werden),die tropischen Nutz-

pflanzen vorgefihrt.Es wachsen hisr Qummi,Faserstoffe,Arzneipilanzen,Kaf-
fes,Zuckerrohr,irdnuss ,Gewiirze ect.,2ot.und was hier rsif wird,migen 2
Bilder zeigen:Bananen und XKakao.Wis visl wire hier iibzr die tropischen
Matzpiianzen und inhre kulturgsschichiliche Bedsutung zu srzihlend

Yom welchen Pflanzenteilen die Faserstoffe starwen,von der Baumwolie
wire zu srzdhlen,dass esine Art such in der Neuen Welt heimisch ist (Gos-
sypium barbadense)und ferner,dass der Kénig Senahsrib v.Assyrisn lie
indisone Baumwolle bere.ts in seinsm Lande zu Pflanzen versucht hat (700
v.Chr.).23 wiire su berichten vom Zucksr,dsr aus Indies stammt(zuch das

Wort selbst ist indischen Ursprungzs)und dsn die Araber in der Alten,dis
Spauisr und Porvugiesen in der Hsusn Welt verbreitsten.Dis Arsber habsn

auf inrer medizinigsch-chsmischen Hoohschule ba2i Bagdad um 1000 n.Chr. die
Raffinerie susgearbsitet,ein erutes Zusamsenhelfen von TWissenocohaft und
Technik,und Xurz vor der Ankunft des Mareo Polo in Chinalz.Z.v.Walther
v.d.Vogsinside oder Dants)ist diese Kunst nach dsm Reiche der Mitte ge-
kommen. Nsbenbei sel bemerkt,dass die Hdd4¥¥Bes ichiungen swischen China
und dem suropklsch-oriental.ischen Kulturkreise sehr ait sind.Die Homer
besagien Gle chines.sche Sside und umgekehrt bszogen dle Chinssen Arzei-
mittel aue orientslischen Lindern;auch wussten 8ie dass dort Pinieu und
Cypressen wachsen.Sine Vermittlsrrolle spislten dab®h die Perasr.REs giibe

hisr =o unendlich viel zu srzihlen¥ (XS /AAn/HAKALY /L% doch der Raum zZe—
statiet es nicht.Bs sei nur kurz darauf hingewissen,dass der Reichtum
Frankiurts f4/Mi%% zu Begina der Heuzeit auf dem Levantshandel beruht,
ingbesoadsre ssch der SLntdeckung dss Seewegs nach Indisn durch Vazeo da
Gama (1498).Sehr intarsssant ist dia Geschichte der Banane und dis Organa-
nisation ihras Handels,bai dem im Groscsn labende Pflanzentaile zus den

Tropen in gemdssigtere Gebiste gabracht wardsn.E¥f{d Aber wir milzsen an-
sersn Rundgang fortsetzen und kdnnen und solchs Abschweifungen n.cht ge-
statten.An dis Nutzpilanszenhaus reiht sioh das "Vietoria-Haus”,in dem
die Erossbliéttrigen Sesrosen Vietoria regia, oruziana und Zuryale fsrox,
80Wle viele undere herrlich blilhende Eletterpilanzen gezogen Weérden; lm
Wintar werden hier die winrsnd des Sommers im Fréged Frelen befindlichen
Pflanzan Vesusaelends,wis Aazien di2 nun such "Kimosen"nemnt ,Myrten,zu
dsnen der Zukalyntus B2hort ect,.untergabrasht.
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Dazu kommen auch Vertrater der Mittelmeer-Flora,wie Erica arborea,die das

Holz filr dis Bruydre-Pfeifen lisfert und zu dﬁﬁé Lfussen nach dsr Legende
von Isis und Osisris der tote Osisris gefunden 3eind soll:Auch wenn es

draussen im FY#¥red Freien stiirmt und schneit,gibdt es hier herrliche Blu-
men:Farbenprichtige Chrysanthemen im Spatherbst,Azaleen im Winter ze.gen

von der Kunst dsr Gértner undim Miérz verkundet kilnstlich angsYrlisbener
Plieder der aber ganz schwuach duftet,das Herampah-n des Frithlings.-

Dis letzie Abt=ilung der Miltelhalle ist Hir TrookenheLte—Pflanzen,fﬂr
Xerophyten bereit gestellt.Hisr wachsen dickfleischig s,vielfach blattlose

Woltemilcharten und Kakteen.Auch sie erreichen das Jlasdach und miisgen wvon
Zeit zu %eit sbgeschnitten werdsn,Doch zuerat noch einlge Worte tiber das

B.52itenhaus ,in dem sich die Waeserpflsnzen bafinden.Hler sind Aguarien
vorhanden,deren Glaswiinde cuch eine Betrachtung der unter Wasser befind-

lichen Pflanzentsile gastatten.So kann man sn der freischwimmenden Wasser-
Hyaeinthe Eichhornia azursa,dies in den grossen Stromsn Stdamerikas schwim-
ménds Inseln bildst,das Worzelsystem schen.In s.nosm Mitteibscken wachsen
Nelumbigfum-Arten,indischs Lotos-Blumen,mit wachsbersiftsn,unbsnetzbaran
schildfdrmigen Bli&ttern,deren stirkereichen Wurzelstdcke in Ostasien als
Gemiise verwsndet werden.lin eines kle:nen Bassin wird der iroplsche Sumpf
geze gt.Am wichtigeten sind hier der Reis der von ssinsr indischen Heimat
durch die Araber bis nach Spanien kam und von dort nach Thklien gelangtas
und dies Papyrus-Pflanze.Nicht nur,dass dieses schine Gewidchs als Skulen-
Motiv von Badeuiung war,.-hr krouzwoise Ubsére.nander gelegies und gepress-—
tes Mark diente langezeitf als Schreibgrund;se war dag Papser des Altertums
und seitdem man tinter Beriicksichtigung der Faserung dée zerfallensn Stliok-
Cchen _n miihevoller Arbeit wieder zusammen setzen kann,iet man auch in der
Lage,dle Beschriftung zu lesen,liler sel nur angedeutet,dass unser heutiges
Papisr vielleicht die intereasaanteste Jescliichite hinter si:ch hat,bis es
1391 nach Deutschland gekormen ist.Aus einer praki:cchen Hotwendigkeit
hsraus wurde es 105 n.Chr.von dem chinssischen Landwirtschaftsministsr

Dsai-Iun suc Ramic-Fasern und Rz=nden von bestimmten Baumen hergestelit.Im

Anschluss an sinen Erisg melangte d:ie Pap.ermach-Kunss aach wanarkand ,wo
2um-ersian Male Tainen-Hadern verwendet wurden,da as dort Mie srstgenann-
ten Rohstoffe nicht gab.Zur Zsit Karls d.Gr,wurde die Technik bursits in
Bagdad vervolikommnet und um das Jahr 1000 n.Chr.kannte man schon verschie

dsns Paplersorten,sogar das Sinwickelpapier.Uebsr EKoiro-Itulisn uand Fez-
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Spanien-Frankreich kam es dann gur Zeit Gutenbergs in unser Vaterland.-
Wach diesar Abachwaifung zuriick zu unsarem Rundegang!Tm Wasasrpflanzenhaus

igt noch =ine “Mangrove-Abteilung” eingerichtet.Mangrove ist die von Pflsy
gen verschisdener Familien gebildete Sumpfwald-Formation,die den im Gezel-
tenbsrsiche gelsgenen Schiammboden tropischen Plach-Elsten und Flussufer
pedeckt.lies Mangrove,die schon den Grischen auf dam berilhmien Z4 Indien-
Zugs Alsxanders 4.0r.(0a.327 v.Chr.)aufgefallen igt,stellt sins der inte-

reggantagten febenaremsinschaften dar.Dis Pflanzen leben auf ainem sasuer-

stoffarmen,zéhen und salzhaltigen FEKHIAGE Sohlick und so zeigen ihre Wur-
geln und Fortpflanzungssinrichtungen weitgeheuds Anpassungen,auZ die hier
leider nicht eingegangen werden kann, ln dissem Yinter hat hier sine NMan-
grova-oflanze AL/AG8XATA Bruguiera eriopetila sogar Zeblitht (Abb.

Sis kommt an den Ufsrn des Indischen Ozeans und in Ostaustrallien vor.Vor
=in paar Jahrsn hat auch das Luftschiff "Graf Zeppelin® aus Brasilien le-
bendis Mangrove-PZlanzen mitgebracht.3s war das der erste Luft-Transport
von FPilanzen sus den Tropen.-Die nidchsien Se-tenhduser bergen wie die
Mittalhalle in ihrem lstzten Teile Stamm- und sinige Blattsukkulente.
Richard 5E3a3¥%¥§ v.Wettstein,die veriihmten Botuniker,haben sie von lhren
Heimatlindsrn,nach denen sie 1Y2y/30 eine aise uaternalinen,m.taeoracht.
laider kann man diege Gewashse nicht 3o wis si2 dord i/ leben kultivieren
d.b. zum grogzen Teil im Saand vargrahen.@s sind Vertreter aus varschisde-
nen Familien,die aber wie Kakteen,die nur in der Neueng Welt zuhause sind,
aussshen.Pflanzsn,dis unter dhnliochen Bedingungen wachssn, haben nidufig
die gleichs (estalt.Mun nennt das Ronverganz.Darani wurde schon auf 8.ww.
hingswissen.Bisr 2inige Bilder:

Die Ssitenhiduser der Nordseite beskommen noch rsichlich Sonnemnl.ichnt.

Das srste,in dem die Hymenophylleen,cehr zartblitirige Farne,untergebracht
gind, ist der Teffentiichkeit picht zugdngig.Seinem Singangs Kagsnliver
steht sins srosse Pairagkia (ADbb. Jd.1i. ein Kaktus,der noch normal
beblittert ist,allerdings auch schon Dornen bssitzt.Man hiélt ihn fiir die
Orform der Kakfesn.Man kann Ilhn auch als Uniterlage fiir Kakteen-Pfropfun-
£on verwendean.-

Die ndchaten 2 Saitenhiéuser gehen wisder wvon der gruzseﬁ-mltteinhile,in
der die Palmem stehen,ab.Im ersten werden Vertreter des tropischen Regen-
waldes,ries gs Aronsvab-Gewichise,gezeigt.die Bldtter zeaigen hiuflg An-
PASSUNX an dis starken Ragensiiase.S3is pind vielifach senkrecht gestellt
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Iin diesem Hause befindet sich smeh eine grosse Sammlung von Bromelizceen.
Zu dieser interessanten Familie gehtrt auch die Ananss.Die Sammlung be-
gteht im wesentlichen aus epiphytischen Bromeliaceen,die wie die schon ge-
schilderten Orchideen das Wasser festhalten,sich dabel aber eines anderen
Prinzips bedienen.Die Blatt-Basen bilden sinen Becher,in dem sich Eggsgaa—
ser ansemmelt.In den Tropen konnen #fg{ hier auch Malaria-Srreged Mligu.
Manche Arten besitzen Rollblatter,die das Wasser kapillar festhaitenm.
Eine solche ist Tillandsia usneoides,.Sie vermag sogar auf - Telegraphen-
dridhten zu gedeihen.Diese Pflanzen j%?ﬁﬁiﬁy'auch mit ihren Blittern gelbs-—
te Salze aufnehmen.Noch andere Schitze birgt das Haus so eine Passions-—
blume Passiflora guadrangularis (Abb. !, ).Bine interessante Pflanze ist
rﬂﬂifrmargsrafia umbellata,die an die Bestaubung durch Kolibris angepasst

igt.-(/4d 15 ]
Girtn;riach am schinsten ist das M Farnhaus.Zuhause sind diese zierlichen

Baumfarne in der Nebelweld-Region tropischer Gebirge.Sie gedekhen meist

in einer Hohe von 1 - 2000 m.(Abb.!Y , 5 )im Farnhause wachsen such die
als Zimmerpflanzen beliebten "Araucarien".Araucaria excelsa,wie ihr wissen-
gchaftlicher Name lautet,stammt von den Norfolk-Inseln (Stidamerika).Mit
ihr hat Gosbel einen Versuch gemacht,der kurz beschrieven sei.gig/ra¥er
Dis Araucarie hat einen sehr klaren Aufbau.Der kerzengerade Stamm entsen-
det in Stagen strahlenformig nach allen Richtungen jeweils 5 - 6 Seiten—
aeste,dis ihrerseits wieder zweizeilig angeordnete Zweige besitzen.Diese
Veridstelung ist fixiert.Bs ist bekannt,dass wenn bei unserer Fichte oder
Tanne der Gipfel abbricht,sich singfher der obersten Seiteniste aufrichtet
und einen neuen Gipfel bildet.Wird aber bei der Araucarie der Gipfel emt—
fernt,so werden dadurch die obersten Aeste in ihrem Richtungswachtum nieht
beeinflusst und es werden an der Schitt- oder Bruchstelle mehrere neue

gebildet (Abb. /. );der kriftigste fZifff <fiihrt dann den Stamm fort.Im Ge-
gen satz dazu hat Goebel 1906 einen Seitenzweig als Steckling eingepflanzt

und dieser hat seine Zweiggestalt bis zum heutigen Tage beibshalten. (Abb /2
Es folgen nun noch 3 Seitenhiéuser.Im ersten befinden gich die Cycadeen.

Diese steshen am Anfange der Reihe der Bliitenpflanzen.lhre Schbnheit sollem
“¢ Bilder zeigen.(Abb M4 L+~ ).Die letzten 2 Hiuser sind Kalthiuser.Hier
wichst der chinesische Tee,dessen Genuss - nebenbei bemerkt#- Mareo Polo
nicht beobachtet hat.Im Winter sind hier Vertreter der ustralisch-siid—
afrikanischen Flora,Proteacesn, Mimosen ect.im Sommer gehen verschiedene

Begonien-Arten ein farbenprichtiges Bild.Auch das leizte Haus ist zum
groseen Teile der girtnenrischen Kunst zur Verfilgung gestellt.Man sieht



hier Gloxinien Gyllaman Pantoffelblumen sct.eet.Zwifschen den beiden Hiu- |

sern ist noch ein #ﬁjﬂ!iﬂﬂ warm-temper iertsr Pavillon,der in den Tropen {
heimische spiphytische Farne deren Blétter wielfach wie Hirschgewe.ihe,

auesehenﬁenthult .Disgs Pflanzen leben an Baumstémmen und aul Assien.Sie
ne

besitzSh Fasohn vurﬁolznnde Blitter,die Humus auffangen kﬁnfen and so mgu n
disse Cawichss (Drynarien und Platyoerisn) ihren "Blumentopf" selbst,denn

in den Humis wachaen dann di= Wurzsaln hinein.

Schon zu langs habmm wir in der Oewiichshiusern gewsilt.Sie sind ja aur ein
Tsil des Botanischen Gartens.Die Freiland-Anlagen sind senr,sehr unfang-
reich.Da gibl ea nspan Aufzucht-Beetsn sine systematische Abteilung,in der
dis Filanzen ngch Familien zusammen gestellt sind eine Abteilung fir Mutz-
und Arzrneipflanzen,die auch die Fuiver- und Gemlisepflanzen enthslt,sine
bioleogische Abtsallung,in d=r u.a.Anpaesungss3cnutzeinrichtungen der Pflan-
gen,Bsstsubungs-Verhiltnisse Verbreitungsarten sowis die Vererbungs-Erschei.
nﬁﬂgﬂn gezeigt werden..Hisr stehen auch in erhchten Becken die Wagssr- und
SumpIpflsngen.- Tine bzesondere Auz;enungskr £t deslitet a@f'Suthbkhaf‘ nnn
damit kommen wir zur landzchaftlicher Sohtnheit MM ] ok ohape bl i o hd

die Goeb2ls Lebenswerk ausgeichnet.Bs ist unmdglich anf die botanischen
Eingelheiten' einzugehen."Los” ist ja Buch im Freien imuer stwus,selbst im |
Winter!Die Aufnshrmez Nr. ze.igen die Biafdstsilung des Frododondréns

im Winter;sie sind bsi -16 Grd.aufgenommen worden.Dies Blitter nelmen die

Ftostetellung ein,die sofort wisder verschwindet,wenn sich ¢ie Tempsratir
dem O-Punkt nehert.Der gchmuckhof ,dsr etwas tisfsr liegt,zoigt dis Leistun-

gen der Blumen-Ziuchbtungskunst.Aiuch Flrmsr stellen hisr aus.Bs werden hier,
Je mach der Jahreszeit,Blumen zller Art gezeigt,von den frith bliihenden

Tulpen bis zu dern Dshiien und Astern im Herbst.-An einem Hohiwege in altem
Baumbestande,die "Farnschlucht",durch dis ein Bachisln rissslt,wuchsen
Farns und andere Schattempflanzen({Abb. JUnweit davon befindst sich
als Uiuterholz eine grosse Rhodocdendron-Pflanzung,deren Bilitenpracht im Ju-
ni nicht zu heschreiben ist¥g/IAULEALLYEM.Vom leuchtendsten Rot und Orange
bis in3 satte Viclett prangt die Landschaft.Durch die rarnschiucht gelangt
maa =n sinen Teick ir dem sish das Alpinum spierelt(Abb. J%ie oft ist
Gosbel dissan ¥og gawsndsltiVon den Weiner in dem sich such 8ssrosen befin
den ,wird der ganze Garten bewkesert.Hier wird auch dis ™ Alpenvoriande

S0 hiufligs Seen-Verlandung vorgefihrt.und uawe i davon die Plianzengesell-
schaften von Moor und Haide spwis der Diins. Des Alpinum gslbst ist =ines
der grissten Deutschlands.iiit ihm verbunden ist ein Alpengarten auf dem
Schachen (bei Garmiseh-Partesnkirchen)in ea 1¥00 m Huhe (AbDb. )
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2 b’w&“’ Jusflj ﬂlf j/“ o lil s P.’rdtrgﬁ?“':}
¥ e Among the domesticated ammla t.ha Znnt important c...‘m} in the history

> “a:ﬂﬂ 2 ,) —ry
S culbure i K -&-EMMIthH%ﬁIIt sonected for the

% Jast o P s L;’
first time in history the Far Eoet wi.t‘:_ﬁ-_.he Occzdmtm—'um

i Aovloe ety B dirg
the discovery of AmEnealTha product.fm the silkworm is silk,the most pranim

A

- " fiber we imow,The first relations between China and Bome were bound together
' with a thread of silkl

hs Uhines\:ﬂhaé the. silkworn &8s a domesticated animal since immemorial times.
and.: .ﬂ'{‘mwﬁj:’#

h bee the onl domestlmtad.amn-g?e ect#.The silk
I{ %6, with the honey bee, e e e - Mt}:“ i
~ worn is adapted to the domestication that the silk mothhhna lost: the ability to

‘__f;l‘y_%"l‘ixu gilicworn is completely dependent upon man,The only food it takes is the

~ leaves of the Mulberry tree,Morus alba L.there fore its &cientific name is

Botabyx mori L, he-Hulberrytree;which iz native in Ohinm,tra-
yeled to the-Weset.Aleo fhe digesting epparatus of the caterpillar is adapted
% %5 the exclusive food of Mulberry leavee.The sgggs of the moth are kept cool

to prevent thelM develogpnt of the sillwora,The lattér may finally creep out
= when fresh Mulberry leaves are available.The technigue of raising the silkwomm,
A to obtain the silk later on,has been used by the Chiness since the earliest
. “times.Tt is told that in 199 A.D. a Ohinese Prince was reported to have brought
the uillctorl. %o Japen,In other wise the Ohi.nene tried to keup secret the produ-
sing of the sillk;they only expnrted. the latter.
I askaﬁ & Ohinese friend what e2ilk is called in his country,and he told me
a word-which sounds 1iks"szl" or szil' Indeed our word "sill" originates from a
ﬂhiﬂWB! !'Iord-'l'ye Romans already Xnew the Ohinese eilk ‘I'fe hﬂe“tu-.-“éui;a'bout lth&u
MJM called the silk growing ‘peoples "Serera™ and their country
- "Sericun®,The Mongolian word for silk is "serke” and from this word probably ori-
-ginates the term "Serloum",Another fact is interssting.In the antiquity the
"silkegounbry® was named "Serioun",but this ‘country which was kmown t.o be situ -
ated very far to the East nadaﬁiiner names"Sinfoun",It was used dq into the

iiiddle Ages until the Occident learned that "Sericum" and "Sinioum" are identical

u
i\
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" The !umtledge*cf this land,eituated far away came bp the sea route -Indi& Rod

len,bggypt - and foum;‘ by lend - through Central Asie,Persia Byzantium
or Syria - %o the Romsns,"Sinicun" was the name which reeched Rome by the first
route, "Sericun” by the latter one.The word from which "Ohina" originates is &
Mglayan word;klarco Folo called that comntry “lm‘t.mi",derivulg\_};;:; Mongolian
folk 'Eh:ll.tan’.l'he Chinese - ap my friend told me - name themselves "Chung Kuo",
¥state or Folk of the Mia","iddle Kingdoa",because they thought one time their
land would be the center of the world.They wrg}&t oﬂoé_)t.hs only civilized peopic
in a waste ares."Kuo" means "folk",or "State" +Mfd-Fen-Kuo" is "Land of the

BE?;J‘-II; Sun",iarco Polo wrote it in Ttelian m“‘"ﬁmn and frag thie word

Mare - Manchu~-
our word Jepan is derived.m 'Hmchn_.-&m’,ord correct 'm—ti——xfxo' is the
Menchu Btute,aud - 'Asin neens the same.It is = Semitic,perhaps an Assyrien
; .m(1 h\‘ =imy
* word 'j.nu.' 'mt" "morning land™ - "I.e.nd of the Fdn& 8un".In contrast
to it is 'ereb' the "evening land" - "Eurcpe"!
The origin of the word for tha "gilk land" has teken us amy from our sub;]act.
I intend howmr,to go dnm such "side roa.ds at other nppurtmﬂtias.
Araa [ paset d Am ‘
The silk,not the sillk wom,cur to Eu.roye very aurly by th way-of tmde!
. of
the Eurcpean people had no correct ls:m':rrl._edgna‘.1 where this precious fiber came from

3ilkc was mentioned in the "Revelation of Bt.John".In Chapter XVIII,1l.and 123

oy

M$And the merchants bf the earth shall weep and mourn over her,far no man
‘buyeth their merchandise anymore.
1‘2 The merchandise of gold,and silver,and precinua etones,and of pearle,
a.ndﬂne linanuulpurpleand 2811k ...
It ie auppoaad that the silk di_.d not, reach Rome before 115 B.C.This was the time
when the famous General Chang- Ch'ien made hie trip to the West.We have to go
down & "§ide road" again,I mentioned that the Ohinese thaought their land were
the center of the world and they were the eingle civilized people in'it.On t.hu:u-

inveded =T hale
Western boundary were living nomadic tribes who alweys EI-MEEE China,Thie were

the — Huns,the "Hiung-nu",as they are nsmed by the Chinese.These "Hiung-nu"were :
the same people who later invaded Europe,or rather,it was & tribe of them who
reached Europe under Attila,Against the invasions of the Huns,the Chinese built

the Oreat Wall,The latter was imown in the Occident under the name of "Gog and

Hagoy.
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The Culture-Historleal Significance of the 8ilkcworm.

EEEsEanEANSORSnoRNNAEGEESERES

Mmong the domssticated animals a tiny insect has fulfilied the most impor-
tant action in the history of oulture,This inseect ic the oilkworm!It comnnected
for the first time in history the Far East with the Ocoident,and furthemore
it was one of the main contributing causes leeding to the diseovery of Anerical
The product of the silkwom is eilk,ths most precious fiber we lmow.The first
relations betwesn Ohine and Rome were bound together with a thread of silkl

The Ohinese have had the silleworm as & domesticated animal since immemorial
times.It is,together with the honey bee,the only domesticated and oultivated
inseot.The silkwomm ie ldnptd to the domestication that the silimoth which
develops fram the silk wom,has lost the ability to £ly.The silkworn is comple-
tely dependent upon man,The cnly food it takes is the leave of the mulberry tree
Horus alba L.jtherefore its soientifio name 1o Beubyx wori L.With the sillkwom
the mulberry tree,both native in Ohina,traveled to the West,The digesting appa-
ratus wm-am of the caterpillar,this is the silkvom - ia
adapted to the exolusive food of mulberry leaves.The sillk moth does mot take
s0l4d food, during its short 1ife time.The egge of the moth are kept sool to
prevent the develoment of the silkwom,The latter zay finally cresp out when
fresh mulberry leaves are available,The technique of raieing the silkwoms to ob-
tain the silk later on,has been used by the Ohineso sinse the sarliest times.

It i told that in 199 A.D, & Ohinese pringe was reportad %o have brought the
silkwom to Japan,This was en exeeption;the Ohinese tried to keep scopet the pro-
eing of the sillythey only emported the latber.

I asked a Mou friend what silk is called in his eountry,and he told me a
word which sounds like "sszl" or "guil",Indeed our word "311k" originates fram a
Ohinese word.

The Romans already knew of the Ohinese eilk.We have to telk abeut this fact
later.They called the 241k growing pecples "Serers”,and their country "Seriewm",
The Mongolien word for silk is,after Friedrich Hirth,"serke",end from this word
probably originates the tem "Seriewn”,Ancther fact &8 Snteresting.In the axtde
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quity the "silk-gountry® was samed "Serioun",but this cowntry which was imown to
be situsted very far to the Bast,had still another name:"Sinicun®.It was used I
late into the ¥iddle Age until the Ocoident learned thet "Seriown” and "Siniown®
are identical,The kmowledge of the existence of this land,fitusted far away,ocsme
by the ses route - through Indis,Red Sea and Egypt - and following the way by Mid
land - through Oentral Asie,Persia and Soghdiana (Buchara with Ssmarkand of toda
day)Byszantium or Syria - to the Romans,"Siniewn" was the mame which reached Rome
Bp the first route,"Seriown” by the latter one.The word t;::h:aa "Ohina" ori-
ginates is a Malayan wordjMarec Pole called that country "HMMMGMN",deriving from
the name of & Mongolian folk "EMENMM Ohiten”,The Ohinese - as my friend told me=
nane themselves "Ohung Euo®™ = "State or Folk of the Mid",at once "Middle Kingdom"
m-wmdmmm-m land would be the m-ra;.:hc-rﬂ
Indeed ,about MG thousand years ago - at the time of the MMM Egyptian Kingdem =
they were the only eivilized people in a waste ares. Kuo" mesns *folk",or "State"
"Ohi-Pen-Kuo® %5 "Lend of the Rising Sun".Marco Polo wrote it in Italian menner
"Zipangu",and fram this word our word "Japan" ie derived."Manch-Kuo",or more sor-
root "Menchu-ti-Kuo" is the Menchu-State,end - "Asia®™ means the samel.It is a
Senitio,perhape Assyrien word,deriving fran "Agu",meening "east®,’morning land"
"Land of the Rising Sun".In eontrast to it is "sreb",the "evening land" - Europel

The origin of the word MENM for the "silk land® has taken us away fram our
subjeet.I intend, however,to go down such "side roads" at cther opportunities!

The silk,not the silkwomm,came to Burope at a very early date hy the way of
trade,but the European pecple had no sorrest kmowledge of where this presiucs £i
Ber ame fron.SL1k ws metionsd in the "Revelation of St.John".In Ghapter
EVIII, 11. and 12, is to read:

1&umammwmm-m1mmnmwm,mm
iz, 3': m 5':33:5'.?3'«',"m precious stones,end of pearls,
lndﬂnnlinm_mdpurplo,m s41K e

It 1s supposed that silk did not reach Romes before 115 B.0.This was the time

when the famous General Chang~Oh'ien made his trip to the West.Ws have to go dom

& "side road® again,I mentioned that the Ohinese thought their land was the
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eenter of the world.On their Westermn boundary were living nomadie tribes who
frequently invaded Ohina,These were the - Huns,the "Hiung-nu",as they are named
by the Ohinese,These 'llm-m' were the ssme people who later invaded Burope,
or rather,it was a tribe o: th- who mw\uﬁu Attila,Against the invasioms
of the Funs,the Ohinese built the Great Wall,The latter was inown in the Ocoident
undor the name "Gog and Hagog Wall®,

The ruling Baperor was at M@ the time of 120 B.0.tWu~ti of the Han Dynasty.
This Emperor manted to have allies againet the Mums and smt -Mtho general
Ohang-Oh'ien,After an absenge of moze than 10 years the general returmed to Chima
with knowledge about Syria,At that ocession he brought to Ohina the grape (which
retains 34111 the Ohinese nmas "po-tau®,derived from the Greek word "botrys")
and the "blood aweating horse" with ita food,the alfalfa,Medicage sativa.At that
time the silk must have found first its way to the West.¥e have Chinese Jews
still in Ohinz today.They look gamplstely like the Ohiness,and they have HSSNGE
preserved only a little of their religiom,.It is suppcsed that these Jews same

_fram the West to Ohina with the sillk trade during the Han pericd.

The sili,in the fom of woven gocds,omme on oertain roads,the "silik-roads”,
leading through Oentral Asia %o Syria to the ciites Tyrus and Sidom in the for-
mer Phenioia,Thess silk roads were again of interset in our times when Sven Hedin
was requested by the present Ghinese Government to find out if thay could be used
for modern autos and trucks,(1935).The silk etuffs wore separated into ailk MMM
threads and dyed again,The knowledge of dyeing wee highly developed in Syria at
that time,The newly dyed silk thrsads wers now sold to Ramme.That the sille trade
between Rome and the Far Eest was important iz proven hy the faot that in Omtral
Asia,Roman goins were found from the period of 25 - 200 A.D,The silk was tremen-
dously expensive in Rome,It i3 reported that et the time of Haperor Narcus Aure-
lus (275 A.D.) 1 kg 811k costed 5,157 gold frenes and under Justinian (550 AD)
even 17,190 gold franes.¥s lmow that Emperor Augnetus had already used eilk,The

large amount of money,expanded for eilk,was one of the causes of tho desadmos
of the Roman Hupire,
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0f greatest importance wers the investigatioms of the Hacedonien silk trader
Maes Titlsnus concemning the land route to Ohina in about 100 A.D.Titianus went
mummonmluuummdw.'Mm'mom:w
folk and who tudsy are known &s "Tocharers"jthey were the Ohinese "Yue~tochi"
of the time of Buperor Wa-ti and Ohang-Oh'ien in 130 B,C.Tne Tocharers who W44
wanted as allies against the Hung,vere an Indo-Germenic foli,epealdng a langu-
age related um,mmwm languages.The Romans believed that the
w'mmmmmw,nwmmm.mdm
mmumnm.m-ommmmm other people,
living in the area of the WEEM Timer-Asietic silk trade,such as the inhabitunts
of Soghdiena (todey the Russian Buchars with Eemurkand and Tashiend),were the
. middle men of the sillttrede mm itself and the Ocoident,In about 800
Ay Ak Secharere ware o611} Wiated s Must-Surkestar (Cdnens Makinmg of Solag)
It is elgo possidle that Titianus gollested ¥revel reports from MMM Chinese.
sill traderes,Perhape ko had in his posseosion a Chinoss "4ravelbock” through
Bast-Turizestan as they are meatisned in chapter 96 of the Han-Amslés.The traves
. Wmp An thg tremendous Ohincss Bapire was well organdzed ot that time,The Ohi-
_nese travelor Ken-Ying (98 A/D,) reportss
- "Along the most important MIGAIBOADANG: reads,bungelows and mail stations were
bullt et cortain distances in order to change the hcrses.The couriers of ur-
. geat mesnages and the traveling imterpreters are sble to do their Job at any
Eeagon of the year", o
This meant very much in Central-Asiallt m'thQ tdme of the Fan Raperor Ho-td
(88-195 A.D. )Tt seems that at that tims t'ord.moﬂ were alvesdy in that oountry
and were perhaps .mn-a "ith the 61l trade.Tt 4o aleo possible that Titianus
we & silk worker in Tyrus,iteelf,In wu‘y care the famm geographer Marinus of
!rm.- sontemporary of Titianus,wee informed of the experiences of the latter.
.‘1 h he aleo hed the infommation of other travelers in Omulnlsh or the Far
Eagt.I may mention here that from the time of mm'lu the Ohinese were much
better informed about the tm,m the Yestem people or th. East,They lmew even
the most Lmportant oities by m-, like Ktooiphon,the gapital of thefl Sassanidian

Porsian Kingdom which they salled "Sefipon®,or Antioehis,the capital of Seleuoidi
an



.+ receipts of & gertain sum of money‘?.,'; the place of money itpelf.Thia was the first
peper mbnay'.bate;"on sut;;ta receipts were used without the backing of real money.In
this m;r the inflation started with all the results we Imow in our time,

7 ;rm the invention of paper stmfted aleo the invention of the playing card.This
came jw;r India to Europe and there developed the "visiting card".A play card was
used firat to invite someone to a game and later on 1t wae used to annownce onee

. 88lf as & visitor.This is‘our‘"side rosd"digression] concerning paper.

The discovery of America and our s8ilk,Yes,they Eslirig togéther.Two books influ-
eniced Columbus so much that he developed the idea of the 'ihterpriae of the Indies"
and developed the initiative and courage for sailing to the West in order to find

. bhe residence of the Great Khan in Ohina,Theae books Yersiths book of Ptolemy of

/., - Alexandria and the travel report of larco Polo.Ptolemy had mdr*nowle'dge of the

sea route to .hin iﬂ.lst the lmwledgea of the Unhinese concerned 4he land route

I have mmti.qned that thsme infomed of cities lile Samarkand (Kanle-icu)Merw

Mu-Lu)in Persia, HWH Ktesiphon (Seflpon),Reken-Petra (Li-kan) in Arabia,,Antiochia

(An-tu};thsy knew wmtr;lissuke 2‘ India (Tien-chu),Persia (An-hsi),Mesopotamia

_(:l‘iaq.-nhij,or Syria ('ra-t,'-m

‘toleny kmew the Penlngula Malacca (Golden dhmomea)

Singapoor :_(_xg.baq},d'au~ (Jabadiu,the Oreek word of'the Sanslcrit"Javadvipa” (= Millet~
Island in the 'Rmm-'--) «The MManiola-Talands™ are probably the Fhilippines,Luzon

had the Hjl;yan z}me MHanila® (= getting green),of which "Meniola is the Greek form.
poty have : 5 2
) Oolumbus had=met = clear picture of East India and China,Hd ;f:aady spoize” of the B

7 fact that the knowledge of Marinus of Tyrus was tq.km over 'by Ftolemy,Also the great

S

error of emaggerating the axtunt. ‘of the Euruian oontinmt made by the Syrian geo-

v

grapher was accop_t.ad.ln this ny Coluwibus-supposed the Atlantic Ocean far smeller
than it indeed 15,&nd'rial-:ed :.nroasing it.In this way the discovery of Anerica goes
back to the silk trade in the antiquity .'because Harinus of Tyrus got his lmowledge
by the way of the eilk tradelColumbus sailed to the West in it82.VWhen he returned in
1483 he believed he had found a new way to the Indies and to Ohina.It was an Italian
historian, living in Spein, Peter Hartyr of M:W(mej’ pERIERIBIARGH!
Oardinal Ascanic Sforza that he did not believe that Golumbus was in the

Indies or in Ohina,He theaght that Colusffie Colunbus has discovered a "New Vorld"

U’I
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This ie the ;:rigi.n of that name for the Westemn ha::ﬂ.e-phere.It. wos BE::HJ an Italian

 who ?rought ‘hh:ﬁt:rjudwhe :x_iftmmi America to Uh:l.nn and pq?;ei;rinclf our =

debt Lo this country.The wondersVof MMiK China which m Hareo Pol% 80 in- '
‘ teruting gan Oolumbus the intuition o) t?;o tnd hés way to the Great Khan,

‘l'he Italian Jesuit Matteo Ricci la.wied xseﬂd.k Canton,His arrival is mentioned in

chapter 326 of the Ming Annales (1572 - 1820 A.D.).Following Berthold Inu.fler,it :

z‘e&,di_ai-_.a follows:"I-ta-li-ya is @ country, situated in the great Vestern Ocean,i

unoct‘ this_.e_(:_runtry arrived at the cs.p'iu.l and displayed a mep of the 10,000 coun-

triea,.m_:pla.ining that there are in the world 5 great continents,The first of these

ie called Shts with more than a hundeed countries,of which China is the first.The

sggoni_:‘. s -Qq_-.@o-—pa (%he Chinese cannot pronounce our "r"),the third is Li-wei-ya
= Lybia the old name for Africa,a name nrigimt.i a0 the Nort-h-.ﬁ.frlm folk,
( 1‘3' 2 Flroin A T » s “E ﬁf

Yoo Lyity g A
[ uthe atrde’ }!_ he fourth ie Waﬂmma),mt o ext divided into a 4,‘“_
L Mﬁhem ,gnd_"a Eﬁﬁthe_m--ﬂw,.w;ﬂ-oh,however,nre connested with each other”!

Thaae are the last. results: of the work of & small,ugly looking white caterpillar,

;d-usu his thread to hide himsel? fram the world,The-same silk thread opened to
. man ihe gomnection between the Occident and the Far Eaet’with their different typea
of eult.ure and at last the way to & new continent,the way to the New Worldl

s 1

‘Literature;

Rienarf Hennig,"Terrae incognitae", Leyden,1936-1939,

Berthold Laufer, "Ohine and the Biacove_ry of: America", Hew York 1931.
Samiel Eliot Morison,"Aémiral of the Doean Ses”, Boston 1042

and other sources.
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Ourriounlun Vitae
of the Botanist
Theodor Phili;p Haas,Fh.D,

th
April 72 1582 in liunich (Gemany-Bavaria)
"8,A,1 Bince Septeamber 245% 1940 (Arrivel in Sen Franciseo,Cal.)
% I have since June 17'2 194l.

ra 1941 until Septeuber 324 1941 I was a member of the "American Seminar®
n Holderness School,Plynouth,H,H.,and from @otober Sth 1941 until March 19t 1962 I was &
wamber of the "Cooperative Gouqie Workshop” in Haverford,Fs.
2ducationy 4 years Publfo Schoo

6 " Hgh Commerce School in Hunich

22 ° lunich Univeroity

& (From 1911 vntil 1929 I woricad in my father's Pastory,but durdsy this

tdme,] alwys attended the Univereity's lootursa) .

Botany ; a2 o studmt of Goeboel: Morphol ogy.
Mddulmloy.amoy,w sOheaioal Teshnology,
History of Oulture,Msiory of Act,
Eaninationss Examination of Figh Indel { = "Begabben-Priifung") 1920
at the Bayer,linisterium Unterrishbt und Kultus in luniaoh),
the degree as a Ph,Ds on the Vunioh University wmder
Prof, Frits v. Webteteln on Decamber 218t 1532, V4
Thoeiss"Untersuchungen an dor Oatbung Acer” (Research wor' on the Gamus Acer
Hinor fieldusZoslogy and Geology (for the dsgres) Mople~Family)
Botensos) Mucom in Mund ah-Fysphenburg,Ootobar 486 162¢ = Fobrusry 1540 1937,
m Museun work in the exhibitions of the Botanioal Uussuy
(Collesting of plants,maldng of preparsticns of tharn for the Huseur,glving
the sciantific explanationsz,
Renrranging )aer the atiro Fusenm exkiMition,sar rding to modern prineiples
of & muscimie '
BesidcosBstablishing s scllection of botanic and pharmageutic specimens for
the Dnivarsity's lesturse.
Soientific guiderces through the Botanical Garden and through the Botaniosl Museum in
lamd ch-Nymp-henburg for the "Tollshechschule® (populay Universi °) ™
En UsS.4,3 _YergaDoing indgpendent research work in the librery »f the N Boten,Gard.

m soientific advise t2 oxrtists of the "WPA",working in ‘“he Botanieal Museum

there, Identifying of plants (fram models) in the American Nus.um of Fatuml

History,Africa-Hall, Roosevelt Memiorial Bullding,

Wﬂbﬂ.ﬂ; toxonomio work as a woluntary helper in the Harbarfum of

oy of Metuwel Sclemsesn.
MWS. "Seltsans PPlanzen®,"Ahombliite", "Aristolochia Goldicana”,
- ! zhr 1938%,"0sphalotus folliculagic®, "Bechachtingm en der Zirwertanne”,

"Die weisse Pestwurz und ihr ¢ gelbe Sommersurs” snd other shorter

ertioles,(I bad to spend noet of the %inme to muscun work),

8 "he Bogwood'a owricus Florml Braocts® Journal of the New York
oa a,liay 1841, "Rhododandren in winter",Pronticrs February | 943,
"Baxmnac? March 1042 in Frontiere.Other articles are ready for publioal on,

("A Botanica) liuoeum","Hoya Dorsinii Loher",Fran which perts of plante does
vegetable fibors originate?"How doeo the plants in winter-cold regions pass the
unfavorable seasonl®)

Referencest Profeseor E.D.Herrill,Direcotor of the Amold Arborstum,Jamaics Plains,less.
» V. H,Bobbins, . ¥ ® Now Yor: Botanionl Garden
" Francis E. Lloyd,lMo0ill-University,Camsl,Oal,Box 842,
Dr,Henry Hopp,U,8,Dept.of Agriculture,Soil Oonservetson,Weshington RO.
" WPorterfiold " ° ° n " "  Boar 841 Vashingbon Bt.
Hew York Oity,Poleral-Building.
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Have "Firet Fopare®
Bormar 4/7/1802
University of limich;Fh.D.

Suke part on leotares in Boteny st the University of Pemaylvania
(Prof.Seifris and Prof,Stedsbedk)

Helper in the Kiluer Botanical Garden of the |
mmmmﬂldmumm : '

Eosp garden in good condition,collest plants and identify plante
Drug plants (for solmtifie purpose)
Philadelphia College for Phamegy and Seienos,Philadelphia, Fa.
Assistant Ourstor on & botanie msem

7 yoars an 6 nonths (0kt.1°® 1920 wntal Pob, 15*® 1957 at tho Botanteal
Musem in Mamd ch-Nymphanburg )

Y
Oollesting of preparations, giving seientific exploraticms,
arrenging misoum seimtifie tours and axcousrsions,

doing, tamnmic wrk.Plant photography.
doing pesenrah work in plant morphology,tazsnmic work or teaching
plant photegraply.

7 years and 4 monthe

s!um Thoodor Philipp Ha a 8 ,Botanist,Ph.D,



Hunt Institute for Botanical Documentation




Hunt Institute for Botanical Documentation




Hunt Institute for Botanical Documentation



Hunt Institute for Botanical Documentation



Merizanischa und das Autral-nsiatische oder Indonesische

2)
Polarkreisen umspannten Teila des Weltmesras warden als
w bezeichnet. Vou affenen Mesre ,vom Wellaeesre,
werden die Nebsnmeerss, kleinere,in die Festlondsockel
ringesenkte Merresteils abgetrsant und diese lsbenwssres

werden wisdsr in Rendmeere und i iteluesrs aingelelll-

Die ersteren sind den Konfinenten eingelagert,z.B. die

Nordsee,die letzteren in diese eingebetttt \vielfuch Ein—
bruchsbacksn, durch Es.nainkm won Schollen der Rrdrinds).
Sie werden dann zu a_p__bg_gm,wi: z+B: das Rote vnd
das Anglische Masr. Mittalmaare zind das m:m:.viiisuh:s,_ s

Wittalaesrs Bin Binnsnmesr ist nur dorch scomile asser—

verbindinzen mit denm ¥eltmsars in Zusamasnhong, so dis Ostl

see darch den O=resand ,das Mropdische Mithelusar Anrch
————

die s’;‘:_raas'-.-. Yon Gibraltar und dss Schwarze Mesr,der Pontnje

{(Pontos) duveh Bosports und Dardanelisn,in disssm Falle |

sogar sinstipges Finssisnfs . Im Gtillen Ozean bregnsn Insell—
_—

ketten Binnenueere ab,z.B. das Japanische Hesr- Schasle

Msereaarns werden als Meerenzen oder Mcera..:sa axsen oder

T ——— R —

4n Nordeuropa als Sunde bezeichnet,z.B. der schon genannfe
e

Osresund,die glesichfalls arwihnis Strasse von Gibraltar,

abenso Gie Strasse von Malaokks u.a., Scosale Landverbin-

dungen, Leandbriicken, die iliesre oder lserasisils Lraanesn,wer

dsn als Londencen oder Iathusn Bezéichnet,z.B. di- Land-
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engen von Panama oder der Iathms von Korinth. Zur Abkiirsung

der Seewege sind sie vi.elfach. kunatlich von Kanilen, Sookr
(Rl Sl
niilen durchstochen,z-B. Kanal von Korinth,Suezkanal,Pana-
mekanal. Die Binnenmeere zeigen vielfach Ausgliederungen,
die pnach ihrer Gestalt such mit Lokalnamen bezeichnet wer—

den. Man spricht von llurbu.acn,:-n- dé# Finnische Meerbusen,

Aéf Jadebusen,von Golfen (lat. simus) ,2.B. Golf von Genmna.

Als "Wehle” wird eins Bucht benannt,die durch grosse Flulen
entstand. Ein Haff bedeutet eine nur durch mehr oder weni-—
ger schmale In-rrerrinnen mit dem Ueere verbundene Buchbt
(0Ostsee-Haffs). Die Nebenmeere machen insgesaut mur 7,2%
des Weltmeeres sus; sie sind also scheinbar nur unbedeuten—
de Anhiingsel desselben,trotzdem aber bewahren die Neben—
meere,dsm Ozean gegeniiber,gerade durch die oft schmalen
Verbindungen eine grussc Bolbstﬂndigkoit- Diese kann sich
in der Temperatur, .'m salsgehalt des Wassers,im Ausbleiben
von Ebbe und Flut u.s.w. Hussern- So ist das Wasser der
Ostsee salziirmer,das des BuropHischen Mittelmeeres salz—
Teicher wie das Wasser des Atlantik im Durchschnitt. Geo-
logisch sind sie auch vielfach jiinger als das Weltmeer,
denn zweifellos haben mindestens Teile des letzteren,bes.
im Stillen Ozean,schon zu Zeiten frilherer Erdperioden be—
standen( (Permanenz der Ozeane!). Die Nebenmesre haben

auch den Hauptanteil an den vdlkerverbindenden Eigenschaften
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des Meere=. Die alten Seevilker,z.B. Phonizier haben
sich wohi nmoch nicht auf das freie offene Meer ,nufl die
hohes See oder Hochsoo_ gewagt. Ihre Schiffahrt bewegte
sz;;;ga _dcr_léﬁston ; immerhin kamzen sie sehr weit.
Rs mei nur an die von Herodot erzihlte Reise der Phggie:
zier um Afrika und dem gyptischen Kénig Necho (c. ZZ-
594 v. Chr.) erinnert. Auch heute noch beanspruchen die
w einen Meeresstreifen von bestimuter Breite als

ihr Hoheitsgebiet ( Kiistenmeer,Kistengewisser,Territo-

rialgewiisser)und beispielsweise fiir viele Stddte ist
ihre Entfernung vom llurc_{)lir@) von grisster Be—
deutung.

Was die Verteilung von Wasser und Land auf der Erd-
oberfléche anbetrifft,so wird die Hordhalbkugel von
61% ,dle Sidhemisphiire von 81% Wasser bedeckt. Der Sid-
pob befindet sich auf dem vereisten Stidpolar-Kontinent,
wihrend der Nordpol vom Meere bedeckt. Die Verteilung
von Wasser und Land auf der Erde und bes. das Fohlen des
letzteren in weiten Gebieten der Stidhalbkugel ist u.a.
von grosster Bedeutung fiir die spiter zu besprechenden
Wasserbewsgungen des Ozeans- Die senkrechte Gliederung
des Weltmeeres hat die Tiefenverhdltnisse zum Gegenstand
doch sind die Rénder von Meer und Land nichts absolut

Feststehendest es sei nur an die Wegener'sche Kontinen—
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lagerung von Sinkstoffen _(?ersc.hliukuns) oder durch An-
schwemmng wir_d.-:n;.rersaita eine Anlandung (Aufschlickung,
nschlick) méglich und damit eine Regression des Meores.
ﬁ.elrach wird der Schlick in Criben, Griippen genammt, ge—
sammelt und bei der Eindeichung verwendet. Als Abrasion
bozeichnet man die Zerstirung der Kiisten durch den Anprall
der Meereswogen ; sie ist besonders stark an Steilkiisten.
Die Ufer des Meeres ,die Kiisten( s.a. "Klstd) kimmen
mehr oder weniger senkrecht einfallende Winde bildenm,odenm
sich allmihlich zum Meeresspiegel senken. Im ersten Falls|
spricht man von Steil-,im letzten Falle von Flachkiisten
mit breiter Strandentwicklung. Wehrend jeme mit ihren
Kliffs haufigy der Abrasion stark susgesetzt sind,findet
bei den letzteren vielfach g{:_lassgge{: eine Anschwemmung

und Ablagerung von Sedimenten statt. Bei Flussmiindungen
kommt es hiufig zu sog. Barrem ; schuld an dieser Barren-

bildong ist gerade in den Tropen die &nsfﬁllnng kololdﬂleﬂ.‘

Stoffe bei Vermischung des siissen Flusmssers mit dun
salzigen Meerwasser 7.Bs gibt hier Binke,Sandbinke,Stnde

oder auch Sande,Platen watten gehelssen,seichte,vielfach
nicht,oder nur bei Ebbe dber die Meeresfliche aufragende
Untiefen, (plattdentsch Uver) ,dies fiir die Schiffahrt sehr
———————— —

geftihrlich sind. Fiur die Michtigkeit,K das Ausmauss der ge—
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nannten Ablagerungen werden auch die Meeresbewegungen,
bes. die spéter zu besprechenden Gezeiten,von grosser
Bedeutung ; durch letztere kinnen sie auch ihren Stand-
Rinne,Priel,Rille/ oder Ley bezeichnet. Verfestigen sich
;lie aa;ﬁto,m kann es zur Bildung von _E_;auﬂ.‘oanken und
Sandriffen ,oder wemn sie mit Schalenresten von Muscheln
und Schnecken bedeckt sind,von l;usphalbﬁnkqn kommen. An
den Kiisten selbst ist ein mehr oder weniger breiter Strei-
fen Landes vorhanden,der bei Flut mit Wasser bedeckt,bel
Ebbe von diesem frei ist. Dieser Streifen wird besonders
breit an der deutschen Nordseekiiste ; in seinem Bereiche
liegt das Wattenmeer. An den Flachiisten finden sich viel-

L gebiet. Fiir das dahinter liegende ,fruchtbare EKulturland

bedeuten die Diinen eine Gefahr und man ist bemiiht,durch
Anpflanzung von Gewidchsen mit reich entwickeltem Wurzel—
gystem ihr Wanderm zu unterbinden. Auf Strecken,welche
infolge der Senkung des Landes tiefer liegen als der Mee—
resspiegel,wird die Kiiste durch Deiche (Wille) wor der
Uberﬂn_tu:_llg und den bei Deichbriichen durch sie erzeugte
Ausspiilungen (Bracks) geschiitzt. Das sich hinter diesen

Deichen in Griben ansammelnde Wasser wird als Bimmenfleet
oder Binnentief bezeichnet; Fleet (Aussenfleet) wurde da—



=
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neben such zum Namen fiir meermshe Kleinschiffahrts-Kanile
Die tropischen Flachkiisten tragen vielfach einen Sumpfwald,
die Mangrove. Die Mamngrovepflanzen ertragen den Salzgehalt des
Bodens und_b_esi_tsen h#ufig in Bezug auf Wurzelverankerung
und Fortpflanzung sehr interessante Anpassungs-Einrichtungen
( z.B. Viviparie ).

bezw.

Die Meeresufer,die Kiiste gdd¥ der Strand hat seine
Fortsetzung im Meeresboden. Seine Erkundung,wie iiberhaupt
die Erforschung der Meere,geschah und geschieht durch Fory
schungsfahrten mit bes. Schiffen und nach diesen werden
dann meistens die Expeditionen selbst benannt. Schon von
altersher hat man auf Seereisen Beobachtungen gemacht.

( Es sei nur an die Thulefahrt des Pytheas von Massilia,

zwischen 350-320 v.Chr., erimmert,wo bereits Beobachtungdn
u.a. iiber Ebbe und Flut gemacht wurden.) Auch heute noch
werden stédndig von den gewshnlichen Schiffen Aufzeichnungen
{ilber Heeresstrimungen u.s.w. vorgenommen. Kamm auch als

eine Art Vorl#ufer die Resolution-Expedition (1772-75) .

gelten, so werden doch systematische Untersuchungen durch
wesentlich
besondere Fahrten erst seit dem 19. Jahrhundert dm-ch,gerjh.ﬂ-

Sie sind von vielen seefahrenden Nationen in allen Meere
unternommen worden. Einige Namen mégen folgen. Schon die
Challenger—-Expedition b 1872-76 ) brachte so reiches Ma-

terial,dass es in einem eigens hiefiir eingerichteten
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'Ohallonger-ﬁfﬁoe" in Edinburgh aufgearbeitet werden
msste. Die llaareskunﬁe die l&eemaforacmms odsr Ozeanu—
graphie ( Thalassographie oder 'I'halusaiologle ) ist heute
eine wichtige Wissenschaft. Besondere ozeanographische

Verdienste erwarb sich einst Georg von 3og:slnwski.( Lehr—
buch d. Ozeanographie 1884) ,in Ost— und Nordsee Brumo
Schulz, ,neuerdings Otto_ K.:.'U.mel und der Ozeanograph und
Geograph Gerhard Schott- Es gibt Institute fir leereskunde,
Wﬁe und beispielsweise auch eine Inter-
Maﬂq fir die Erforschung der nordeuropd-
ischen Meere u.s.w.; durch ihre Mitarbeit werden vielfach
die maritim-wissenschaftlichen Expaditiongn susgeriistet .
Diese haben die Aufgabe alle Meeresfragen zu bearbeiten :
Untersuchungen des Meeresbodens,Feststellung der Tiefe,
Goutalt,l!odm!—.ﬂilage'fungen »das Meerwasser, sein Salggehalt,
seine Ta;:peratmr und seine Bewegungen,fermer die Gross— und
K.le:lnlelewalt die Grundlagen fir Fisch- und Walfang u-.s.w..
Hierfir h;t_man eine Reihe won Instrumenten geschaffen ;
man ist aber moch weit davon entfernt,sie als vollkommen
bezeichnen zu kidmnen,wie es liberhaupt in der Ozeanographie
noch sehr wviele ungeldste Problems zgibt. Zur Bestimmung
der Meerestiefe bedient man sich als Ablotungsinstrumenten

verschiedener Tiefenlote als Bathometer (Bathymeter),so der
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sten Expeditionen. Weiter zuriick liegen Jdie"Germania-

Hanse-Expedition” ( gleich 2. Bentsche Nordpolar-Expedi-
tion) 1869-70, "Gazelle” nach dem Siidatlantik,dem Indi-
schen und Stilleﬁ Ogean 1874-76, 1889 war die "Deutsche-

Plankton-Expedition” mit der National, 1898/99 die ""Deut—
sche Tiefsee-Expedition”mit der Valdivia unterwegs.

1901-1903 fand die bekannte®Gauss-Expedition”unter von
Drygalski nach der Antarktis statt ; 1906/07 fuhr die
. "planetexpedition” nach Westafrika und Madagaskar ( Pla-

| met such in den Imsischen Ozean!). 1911 umschiffte die
Msve Afrika, 1911/12 var die "Deutschland-Expedition” nach

der Antarktis unter Wilh. Filchner und nach dem Kriege

befand sich der l[stao_r_ auf Kundfahrten. Von anderen Léndern
sind folgende Expeditionen besonders zu nemnen: Osterreich,
Novara-Expedition. 185’?,59 durchs Uittelmeer nach dem sud—

atlnntik dem Indischen und Stillen Ozean, ’Pola-];xpad.ition"
1@91—93 nach dem Sstl. Mittelmeer- England entsandte sus—
aer der schon genennten,berithmten Uhallanger-mxped.ition
1872-76,d4ie durch alle Weltmeere fuhr, 1868 d.ie’;;s-htning-
Expedition” unter Wywllle Thomson in den Bora.at:lantik, I
1902-04 aie *Scotia-Expedition” unter Williem Bruce nach
der Anterktis, 1903-05 fuhr zum ersten Male die "Discovery”
unter Scott gleichfalls dorthin. Holland riistete 18;9/15_00 2

die "Siboga-Expedition” ans, Schweden 1878 die "Vega—Biipedition®



10)

elektrisch betriebenen "Lukas-Lotmaschine”,die mit einer

Klavierssite arbeitet oder des Edholotes (Schallvermessung!),
von dem es,susser dem von Behm erfundenen noch verschiedel
ne Systeme gibt (z.B. Atlaslot). Bel diesen Echoloten wirg
oin Schall zum lle;,resgz:um-!; ge.sendet,dort reflektiert und
von einem Mikrophon am Schiffskirper wieder empfangen. Durch Beweehn
Berechnungen lHsst sich dann die Entfernung des Meeresgrundes
feststellen und mit Hilfe zahlreicher Echolotungen die
Gestalt des Meeresbodens aufnehmen. Um die Temperaturen
in den verschiedenenf Tiefen untersuchen zu kinnen bedient

man sich der Tiefenthermometer,z.B. des Miller-Casella-
- S ————— —

Extremthermometers, meist einer Art Kippthermometer Hhn-
lich den Fieberthermometern,die gleichfalls den Quecksil-
berfaden konstant halten. Fiir die verschiedenen Wasser—

schichten hat man Wasserschépfer ,die verschliessbar sind

und die men gleichfalls umkippt, in Serien angeordnet und
hat hisfiir dann die "Umkipp-Wasser—-Serienschépfer” oder
*Serienmaschinen” geschaffen. Fiir die Feststellung der Was-
serbewegungen in der Tiefe verwendet man vom verankerten
Schiff aus die von EkmanA angegebensn Rapetie_::gfzgg@_gae;
Einen Ehrenplatz unter den Land.ern,wsich_a—f‘oraéhﬁ;gsa.ch‘if?e
aussandten,nimmt Deutschland ein,sind doch u.a. die Fahrten
des Vermessungsschiffes WMeteor zur Untersuchung des Atlant
tischen Ozeans (1925-27) und (1937-38) mit die erfolgreich-
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- "Frangais” und "Pourquoi paa?' wobel das letztere 1936 in

12)

unter Nordenskjcld,dem zum ersten Male die "lord.onb—Pu:aT;—

um Europa-Asten gelang ,1876/76 war die norweglsche”Véring

hpoaition nach dem Nordatlantik unterwegs, 1903-06 durchs

fu.hr Amindsen suf der 'Gq;ua r as.e'llordwsat-Paasase und
Lol

1910 ¥¥ bvetried aie'uic.h.ael-Sars-Expedition » wesentlich

Plankton-Untersuchungen. Dinmmark stellte 1895/56 die "In-
aolf—m_pgdi_i_:}gnf nach Island und Grénland und 1902-04 war

——

es die *Thor-Expedition” ,die das "Aalproblem” (Herkunft Ir
et bt
tsandte

Aale aus den Tiefen der Sargassosee!) klirte. Frankreich

unter dem Ozeanographen Oh.arhot Expeditionen mit den Schififen

nordischen Gewdssern unterging. Vom U.S.A. wurden 1B73/-78

1e”Tuscarora- " nach dem mérdlichen Stillen Oze
atros » 1883-1025,spiter Albatross II.
ausgeschi en ess die 'Belgioa' 1807-99 nach
s 2l

West-Antarktis in See geheny. Dies mur einige Namen aus
Geschichte der Meereskunde. Nicht ohne Bedeutung war auch
die _‘I-ghsuns der U'berseakabel fir die Erkundung des Meeres—
bodens selbst.

Bei der Betrachtung dieses Meeresbodens muiss man 2Zwis
Gross- und Kleinformen unterscheiden. Zu den ersten gehlr
vor allem der Schelf. Das Land senkt sich n#imlich am Saum
der grossen Fas&i&r nicht sofort in sehr grosse Meerest
tiefen ﬁ?ﬂb sondern man findet zuniichst einen,von einem

miissig seichten Meere ,der Flachaae ,bedeckten,mehr oder

verhiltnis—
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weniger breiten Kontinentalsockel,den man eben Schelf
nennt. Dieser findet filr gewthnlich sein Ende in einer
Tiefe won circa 200 m,wo er knickmihnlich am steil zur
Tiefses absinkenden Kontinentalabhang beginnt. Der Schelf
wird euf den E}_q_f_gngm_rt_e_g__d.e: atlan_t;en durch eine helle
Farbe nnaadan.tét 5 ei' ist besonde-ra breit in Buropa (die
Nordsee z-B. ist eine Flachsee oder ein Schelfmeer),in
Nord- und Ostasien,zwischen Hinter-Indien und Auutralien.
Andere Grossfomen,wrhﬁltnimﬁsaig flacher la.tn.r der

Meeresboden ist wahrscheinlich ﬂbarhmnt ebener ala die
Festlamds-Oberflichen - sind in der Tiefsee zwischen 2440
und 5750 m zu finden. ( Der Tiefseeboden umfasst 295 gé%lqbn,
das ist iber die HHlfte der El:d.obarflﬁ.ohe-J Die Vertie—
fungen ,die ngufg_zegepke,nemt man Eg{,seokgn,lmlden,
Furchen, Ortiben oder Rinneu, 5iB: ‘dea Philippinen-Graben,

in dem eine Tiefe yon 10800 m,dis grésste bisher gsfundene,
festgestellt wurd.e Erhebu.ngen unter Wasser (suhmarznl wer—
den Plateauns( Tlafuaetaraln) Schnellen odnz- Riicken geheissen,

P

z.B. der lyville—Thmnaon-Rdclcen gwiachen Island und Schott-

land oder die sich duorch den ganzen Atlantischen Ozesn hin-
ziehende llittel:_:.j;_lgntiache Schwelle. Die Erhebungen im
Ozeen kinnen auch Hochgebirgs-Charakter haben,sc hat man
anf der Meteorreise 1937 einen untermeerischen, submarinen

Vulksn von 4840 m relativer Hohe ,ndrdlich von Madaira
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entdeckt,der aus einer Tiefe von 5000 m bis 160 m unter dem
Meeresspiegel aufragt. Weitere,zu dem Kleinformen zu z#éhlen-
de,mit den Grosaformen in Verbindung stehende Senkungen

oder Erhebungen sind Kessel und Furchen ; als Kuppen werden

—

TLstsilere meist vulkanische Erhebungen bezeichnet,die sich
~in Tiefen von iiber 200 m befinden,wihrend die bereits ge—

k"?_:.1.11.11.'.;--.%;:!1 Untiefen,Binke stc. h#ufig bis 10 m unter den Uee—
L1 #hnlich den Riffen

resspiegel sufsteigen,somit der Schiffahrt sehr gefihrlich
- werden kénnen.

¥ Der von den Nebenmeeren bedebkte,also noch zu den Fest-

- l#ndern gehdrige Meeresgrund,steht zu diesen in viel enge—
‘ren Bezishungen als der Boden des offenen Ueeres. Dies gilt
besonders von den im allgemeinen weichen Ablagerungen des
 Meeresgrundes ; felsige Meeresbdden sind verhiltnismissig
~ smelten,so dass es mit den bereits erwihnten Instrumenten
nicht allzu schwierig ist,Proben selbst vom Tiefsesboden
zu bekommen. Man ist stellenweise in diesen bis zu zwel

' Meter Tiefe eingedrungen,u.a. mit Hilfe einer Art _@E_g:

| schiitz. Es gelang Ch. S. Piggot kiirzlich liickenlose Bohr—

proben von 3 m Lénge aT;l_s Tiefen bis 1200 m in ungestorter
~ Lagerung heraufzuholen. Biicklin berichtet dariiber,dass dureh
Eartuschen-Explosion ein 3 m lamges Stahlrohr von 7 cm

Durchmesser,dem wieder eine heraunsmehmbare ,diinnwandige

Messingréhre einliegt,senkin den weichen Meeresgrund hi-
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neingetrieben wird. Da die Mesrasboden-Absiitze in grosseren
Kontinentelfernen sehr langsam vonstatten gohen, gibt eine
3m lnn.go BOhrprobe ixbe:r 'batrhchtliohe Bilchmgszaitrﬁume

Zon.gnia. "An deon Ablagerungem,die den gesumten lieeresbodon
bedscken, sind in reichstem Masse die Reste von Lebewasen
beteiligt,welche auch in der Tiefsee in einem sténdigen Re—

gen zu Boden sinken,daahnlb muss auch auf die Lebewelb im

ll.oere eingegansen werden. Mit ihr ‘befosst sich die 'Ilhalaano—
biologie. Die Lebewell bosteht aus Gross— und Kleinforwen,

=0 des Pflenzon-,wie des Tierreichs. Wie im Meere die gross—

ten Siugetiere vorkomaen,sSo leben daselbst auch die gréssten
Algenformen,welche 2Zu don umfinglichsten Vartretsr des PT lan~ :
genreichs {iberhsupt gehSren. So gibt Wettstein Tux die Braun=- .

algo Macrocystis eine Lénge von bis zu 200 m sn. Dlese gros=

sen Pflanzen sind {m Boden versnkert. Sie kinnen nur bis zu
der Tiefe ,wohin das Sonnenlicht noch eindringt,leben ; sie
Xommen daher mur in kilstennahen Gebieten vor. Im Gegensatz
zgu den Landgewichsen treten hier die hoheren Pflanzen ganz
guriick. Von letztersn sind zu erwihnen Seegras ( Zostera ma—
rina) und der intsrsssants,in den Gewdssern aar_ asiatischen
Tropern vorkommends Eahalus acoroides ,welcher in Bszug suf

das Blihen sn die Geseitisn angapasst erscheint. Hauapbtsédch~-

lich Algen,Grinalgen,Braanalgen und Rotalgen,und zwar bes.

deren Grossformen,bilden die untermesrischen Seewissen odexr

Hunt Instit
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‘hamainseln. Die restgewachuenen,oder an den Meeresboden
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Tangwiesen. Die Breaunalgen bevorzugen die kiilteren Meers,

wihrend die oft eine Hussert zierliche Gestalt besitsz
Rotalgen on dis grisseren Meersstiefen mit geringerer Li
intensitit angapaaét aind- Von d.en in Ostasien gedeihends:

s —————————

gewonnsn, wihrend die an unseren Kﬁaten wachsenden Braun—
algen als Jodquelle wichtig sind. Von den Stilrmen loggeria—
sene Algenstiicke bleiben oft rauht J.:mge lebenafihig. Das

zeigt sich in dem schon dem Eolumhua bekunnten Sargassomedr,
wie die daselbst s R A
genannt meeh-der h,ﬂ.uﬁge( Brmalge Sargassum natens. Von

g —

der lmtmlmﬂmisnhen Eﬁ.ste loagerissene Algenteile
sammeln sich in e_inam ruhigen Gebiete des _tropischan Atlan

tischen Ozeans,dstlich von Florida und norddstlich der Ba-

gebundenen I.ebnuasan.Prlmen und Tiere,werden zu dem Be—
griffe ”"Benthos od.er Benthal" maamengetasst Die ]maten-
fauna na;nt man {x_iﬁr‘g_l;,sie reicht bis zur Lichtgrenze, otwa
bis zu 400 m Tiere- Den im Benthos vereinigten Grossformen
stehen die nsinfom:l des letbns,!'rlmen und Tiere
(Ph;rto— und. Zoo;:lanl:ton) gBegeniiber. Unter Plankton verstelt
man I-ebeweson, d.i..;“;o;lu durch mehr oder weniger lange Kérpgr—
fortsiitze schwebefihig sind,aber im Gegensatz zu den zum
Nekton gehSrigen Pflanzen und Tieren keine Eigenbewegung Heg~

sitzen. Die kleinsten Formen rechnet man zum Nannoplankton
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die Temperatur des Wassers und ssin Gehalt an Phosphaten
und Hitraten,die meist aus tieforen und kiilteren Schichten|
stammen; auch dariiber haben die Fahrten des Meteor 1925 /27|
und 1937 anfklérende Resultate gebracht. Das Plankton ist
seinerseits wieder dis Gmdlag_a des rischreiahtum;, s0

such fiir das Vorkommen der grossen SeesHugetisre,der Wale.
Der erstere findet sich vorwiegend im Bereiche der kalten
Mesre,die Wale werden fast susschliesslich in den Polarge-
bieten gejagt. Dass das Leben iiberhaupt im Meere entstanden
ist,dartiber besteht kaum ein Zweifel,aber die gallertige

3

Masse,die man im Atlantischen 0zean in einer Tiefe von

4000-8000 m festgestsllt hat und der man den Namen Bathy-

bins Haeckelii gab ist nur eine anorganische kolloidale
Ansfillung von Kalziumsalfat.
Die Ablagerungen,welche die Meeresbiden bedecken,die
=0g. Limonage,werden nach Kriimael vmd Philippi nach der
—————
Ortlichkeit ihres Vorkommens eingeteilt im : 1) Litorals,

landnahe Ablagerungen, 2) Hemipelagische Ablagerungen,die
‘den Boden der Plachmeere (sinschliesslich ¥ontinentalsockell )
“bedecken und 3) Eupelagische Sedimente,die sich suf dem

Meeresboden der Tiefsee bLefinden. Die ersteren enthalten
sehr viel terrigens Bestondteile ; disse stammen teils

von Fliissen,die dem Meecre stindig Material von den Fest-

lindern zufithren,teils von den Kiisten,von denen sie durch

——
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die Tatigieit des Meares sbgeltst werden. Die Binke und
Barren bestshen sus litMoralen Ablagerungen; sis santhallen
avch organische Stoffs und sind daher vielfach wvon dankler

Farbe. Gis bergen nicht selten angeschwemnutes Treibholz,
# St A
Korallenriff-Sande 1.3.W.. Am weitasten dnm Mear hinausge-—

gragen wird dsr foinste Schlomm,wihrend die groberen Be-
stendteile in der Nihe des Strandes liegen }Egihan- purch
Porkittung von lfuschel- und Schnedksnschalen,Karallenresten
‘entsteht der sog- »iingste Ueerkalk®. In der Mangrove bil-
" den die litoralen Ablagerungen eine graubraune,zhhe,infolge
L'ﬂ_ar vielen, vamsahdan organischen s:ta:re.- {berriechende

" Meswe. Die hemipelagischen Sedimente,die den Boden der

und des Kontinsntalabhanuges e
Schelfmeere ols Flachsesablagerungen in grossefrer Kisten—

e e e
P

feorne bedecken,leiten vom Fontinentalschlamm zu den THal- .
seenblagerungen itiber. Sle baesishen vielfach sus sandigem
Schlman und nach ihrer Farbe werden sie als blauer,roter
i i
(Rotsehlamm) oder griner Schlick bezeichnet. Sie weisen
Dbereits die Schalen von kleinen Orgonismen z-B. von Fora—
miniferen auf. Die Ablagerungen der Tiefsee snthalten in der
. Regel keine Destandteile mehr,die von den Fontinenten :ﬁim—

. men ; nur das von denm xquatorwirts zishenden Eisbergen

Yy —

" mitgefithrte Material macht eine Ausnshme. Dic Eisberge
| schrelzen in den wirmersn Zonen ab und die in ihnen enthal-

tenen Gestsinstriimmer sinlken zu Boden. Vielleicht hoben

Hunt Institute for Botanical |
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sie Anteil Aufbau der Foufunilandbsnk,weil dort besonders

viele Eisberge lunden. Auch die eunelagischen Ablagerungen

bilden eine weiche Schlammasse. Sie sind teils 'bioganan,

teils abio U Die ersteren bestehen aus Kii;sel—
eils genen Ursprungs-

schlick,wenn sie von Kieselalgen,von Distomeen oder von Ra-
i s

diolarien stammen oder sus kohlenssarem Kalk (Kal&achliek),
enn sie sich von Coccolithophorideen oder Foraminiferen ,
deren wichtigste Vertreter die Globigerinen sind,sbleiten.
Man spricht danmn von Diatomeen— oder Ra_c}ir.o_l_a}_:‘l.enschlamg,
‘bezw. von Cocolithen- oder Glohigerinanschlam oder Globi-
_ -;sanggnschliok. Gorad.a dieser bildet einen Hauptbestandteil
~ der eupelagischen Ablagerungen. Der Globigerinenschlamm
bedaeﬁ_f_i_lat ain Drittel des gesamben l&eereahod.ana ; man
findet ihn bis zu 2500 m Tiare. In etwa 2700 m lagert der

Pteropodenschlamm,der von mit den Globigerinen verwandten

y Qi‘oto#oen stammt. Die tiefsten Stellen des Tiefseebodens,
die Tiefseegesenke,sind mit roten Tiefseeton,der weder

pflanglichen noch tierisahan Ursprungs ist,bedeckt. Die

————

; :ﬂefﬂcl?g ist nach den Ergebnissen der Tiefsezforschung
;ehr ginférmig ; ihre Bildung geht ausserordentlich langsam
vonstatten.

Das Meorwasser stellt eine sehr verschiedsm miichtige,
flissige Schicht auf unserer Erds dar- Bs ist im Gegensatsz

zum Seewaser ( Binnenwasser) ,das auch die grossen Binnen-

Hunt
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t,eine Salzlosung; in diesem Salmsagr warden
als 52 Blemenle lestgestelli. Unter Salzgehalt
verstehlt mam die Menge fester Stoffe,die in eipem Kilogramm

Meervcsser |sich gelést befinden ; der Salzgehalt bestimmb

auch das spezifische Gewicht , Mamesiumverbindunzen be-

eni bitteren Geschmack. Alg Normalsslzeshalt gelten
Beasonnung B
30 % . In Gegenden wit susreichender Somnemwisme wird tus

verdunstet,fist er hoher,bes. wenn noch wenig Zuflilsse vor—
handen sind,wis im Européi=chen Mittelmeer. Die Linien, :
woelche die
binden, werd

"katohalin”
AL

Btellen mit gleichem Salzpehalt des Wamzers ver—
b als Isohalinen bezeichnet. Der Ausdruck
_-.. -

bedeutet,dass tiefere Wasserschichten salzreichaer

Hunt Institute for Botanical Do« ntatiol
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sind als hthere. Anch die Varteilung der einzelnen Bs—

stondteile des im Meerwasser gelisten Salzes ist nicht

#leichmiissig, so schwankt beisplelswelse der Nitrat—- und plowgg

Phosphatgehalt innerhald der Wasserschichten; hisvon war

ja schon andeutungsweise bei Besprechung des PlankTons Al

Rede- Fiir dieses,wie lberhmupt fiir die Lebewssen im Meers|

natiirlich der
41wt der Gasgshalt, bssonders dis-Bewasbss Sausrslofl
) ——— g

helt von zrosser Bedeubtung. Dis lieerssoberflichs,bssonder

-
LS
Tee

die bewegte,nimat Luft suf’ und zwsr mehr ganerstoff alsy

Stickstorf,vor allem wenn das Wasser kalt und sslzarm ist

Das S&iek-8%0- Stickstolf-Sau boff-Verhtilinis ist im Me

re

63% : 345 ,in der Atmosphiire bekanntlich 7G& : 21+ . Infolge

des Ssuerstolffreichtums sind neben dem schon srwidhaten N

‘und Plankton-Gehalt die kalten Meeresgeszenden (Polarge—

biete,Kalte Meeresstrimnngen) die Houplfanggrinde fir iie
Hochseefischerei. Im ellgemeinen enthilt 1 Lifer Meerwas=
ser 3-B com Sauerstoff. Dieser gelangt such in dis griss
Tiefen und ermbglicht azuch dort noch ein resiches Tierle—
ben. Auch Kohlensiiure befindet sich im Mesrwasser, in den
tiefen Wasserschichten Schwefelwasserstoff, dort ist n;stu_
gomiiss ein Leben ummiglichs (Schwarzes Meesx).

IDel' Salzgehalt und der Reichium an festen Bestandteil
also auch an Plankton isi masEgpbend fir dis Durchsichtig

_ —zr———. Es war schion siipnal
keit des Mesrwassers und dis Bazbune

o

stoff-

-

Len

-

PIL,

Hunt Institute
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dle Rede davon,dass das Salz des Meerwssssry colloidals
Bestsndseils des Sisswassers suszaflocen vermnag; ebenso

1st bokannt,dsss ein an Slanblon reiches Meerwmszor ainen

anderan FParbton aufwaist,als ein an Xleinlebesteson armoes.

Durchaichbiskeit des Wassers und Parba dss Mesres stshen

4n engsteom Zusamssnhang- Allxemein gilt,je wévmer und aalz-
raichar dns Wasrwaasar ist,deato klarer orachsint es und

ein wn so intensiveres Blsu zeigt das Meer- In der Aguatorial-
gone,otwa zwischen dem 43. ndrdlichen und siidlichon Dreite—
erad, ist d0a Mser bisa,wihreni es nsch den hiheren Rrelten :
#n allmfihlich sins grinliche Fiéirbung smmimmt,infolge seimes = =
. hohen Gshaltes an Plankton- Durch von grossen Flissen sin- e
|gsbrachte Dribestandtsile kenn es such einen ondersn Parb-
ton exhalten. Das Gelbe Meer hat seinen Nomen von dem durch. Bt
‘don Huang~ho,den ’Gmltxsa’,ins Hsar verfrachicten
‘Tﬁﬁsa‘teilcheh. Der Name des "Roten Weeres” kommt wehrschein-

1ich von der in Mmssen suftretenden,einen rotlichen Parb-

. stoff enthaltenden Alge Trichodesmium erythmeum. Am klar=

(-' ‘sten ist dss Meer in der Sargassosee; dort hat man eine

| Durchsichtigkeit von bis zu 66 m festgestellt. Mit Hilfe
‘einer photographischen Platte Pat man als busssrste Licht-
- gremze 1700 m éa_ru.nden-

Dis Teamperatur des Masres splelt flr dea Wirneneushalt

der Erde sine susserordentlich wichtige Rolls- Als if&rms=

Hunt Institute for Botanical Documentatiot
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‘dem Einfrieren. Das Meereis kann zusaunenhiingende Eiafalﬁut
. bilden,oder als Treibeis,Trifteis,Scholleneis,Tellereis o

liegen durch den Siidpolar-Kontinent und durch das Fahlen

Risse anders als in der Arkbtis. Dort kommt es zur Bildung
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gquelle komut wesentlich mr die Sonnen-Einstrahlung in
Betracht. In den Polargegenden mit ihrer Eisbildung ist dip
Wirme am geringsten. Ausser dem Inlandeis bilden sich auch
schwimnende Eisdecken. Das Mesrwasser selbat gefriert gleiph-

falls in den Polargebisten. Sein Gafrierpunkt liesgt,weil
der einer Salzlésung, bei -1,9° C . Bei der Eisbildung
wird das geldste Salz als sog. Rassol in Form von Kristallpn
auf dem Eise ausgeschisden,oder es wird ins noch nicht er-
starrte Mesrwasser sbgegeben. Das Eis schiitzt als schlechtpr
Wirmeleiter das darunter befindliche salzreiche Wasser vor

———ream

Prannenxucheneis (wenn Eisplatten durch Drehung sich abrunt
den),mehr oder wsniger grosse suf dem Meere schwimmende
Stiicke bilden,die von Wasser und Wind bewsgt wsrden. Durch|
letzteren zusammsngetriebene,sufgetirmte Eismassen werden

als Packels oder als Pressels bezeichnet ; Eispressungen

r—r

sind fir die Schiffahrt sehr gefilhrlich. In der Antarktis
vou grisseren Landmassen nordlich von diesem die Verhdlt—

von Schelfeis,d.i. Bia,dsas auf seichtsm Meereszrund,dem

g T ———

Schelf des Siidpolar-Kontinenis sufs=itzt und zur Entstehung)

des schwimmenden Barriere-Eises oder der Hisbarriere.
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Dex helle Schein,den die Eisfléche durch Reflexlon des
Soun—- odsr Tagsslichts am Horizont verurascht wird im Oeo—

gensctz zum Seablink als Risblink bezeichnet.

Die stirkste Wirse-Tinstrahlung findst in den dgquatoria—
len Zonsn statt. Hisr kann sich das Mserwasser,wenigstons
in den obersn Schichten bis auf :'{5 ,‘60 G ,die man imaParsi—
schen Golf gewassen hat,arwﬁ:rur;, Im Burophlschen Mitiel-
mser hat man nach Dbst—-Supsn bei Nerpel In oloer TioTe von
000 m noch eine Tempsratur von + 13,27° C festgestellt,
wihrend das Weltmesr ans spuber zu besprechonden Grinden
nur  F/GH LYK + L - 2 ° C bel 5000 @ sufwelist.
Betiiriich 1!*- _'ﬂ.-ia'_ Temperatur des l&ear::;i:: der Oberfliche
hoher als in der Tigfe. Sie ist auch iwmer um sinizs Orade
hther als die umgebende Luft. Der Ozean bedeutst einen riesigen
Wirmesneicher ; er _wirkt ausgleichend auf Temperaturgezen—

siitze,indem er Wirme abgibt. In unssren Brsiten verhindert
die ozeanische Luftzufuhr sllzu strange Winﬁerkzilte. An-
‘derer=eits sind z.B. in 1rlend,das ja das Mesresilica am
susgeprigtesten in Buropa zeligt, hohe Sommerteuperaluren
unbekannt und fmtzd.em kdnnan &n der Wesbtkiste Palmen im
Freien fiberwintern. Wihrend die Linien gleicher Tanperatur
im Mesressniegel beksnntlich ,.wia auf m Lande, Isothermsn,

besser hier Meares-Isotlisrusn, ieissen und disjenizen glei-

cher Tiefe Isobathen,so versteht man unter Isothermobathen

e
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Nordsmerikas dogegen zieht der kalte Inbradorsirom entlang

Iinien gleicher Tannsratur in bestimmten Tiefsn- Normaler
Welse miissten in dsa Agquatorialbraiten hohs in-den Dalar-

gevieben nicdrize Mezrastemparaturen vorhanden ssain. Jone

Verhiltnisse warden abier gestirt durch die Mesrasstrd

Durch dieae gelangt warmes Wasssr bis weit in Polarragionen,
wis 2.B. darch den Golfstrom,dssssn Ausliafer nock in Spit
Porgsn und Nowaje-Semlfa nachzawsisen sind. Der Golfstrom
ist Bakunntlich die Uraache fTir dax im Verszleich zu Nord-
ameriks visl ginstigere Klima Europas,wosslbst im nordli-

chen Norwesen ncch Gstreids und Obst,besinstigt durch die

lenge Sonnsuscheindsuer zur Reife gelangt ; an der Ostiiistp

und trégt die Tisberge bis weit hinein in niedrige Breitsnj

Bi= zum 4C. Grad. Die niedri.-;en Temperatursn,die in den

grossen Tiefan des 'W_e_ltmh_eres‘ herrschen,beruhien uuf dem Bip-

stromen kalten Polarwassers; wir werden darsuf moch zu sprp-
#

chen koasmen. Als k_a._tdthﬁ_" azeichnet man dis Tracheinung
dass eine Schicht wirmeren Wasssrs sich inter einer solcheh
kiilteren befindst.

Da dis Hydrosphire sines Flilssirkeitsschicht darstellt,
Xann sic baweglich suf Hussers Binfliisss sntworten. Die in
Buhe befindlich geadachbe Meersafliichs ouch neemsspiegel

e

oder Mearesniveau,wird als der Fullounkt fir die Hohenbe—
——— e

stimmns dex Fsatlandes und msiner Erhebungen angencmmen
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gann von so und so vielen lMetern Uempreshihe,

‘und men spricht
|w d.4.M. oder WAAY u. &.u.. Da nicht alle Meers sbsolub

das gleiche llivm basitzen z.B. ist der Spiegal des Euro—

.,ﬁ.‘..-_sc_hen \ittelmesres stwas niedriger wie der des Atl anti-

zegen sich im Fullpunict der einzelnen
chland richtet sich nach

‘schen Uzsons, 50 &7
Lénder kleine Diffsrenzen. ; Deuls
Hordses. Das Meer iat in Jivklichkeit fast niemnls in
Ruhe- Seine Bawaguizon sind dreifacher Azt dis sber in Zu=
mit einandsr stehen. Bs gibt zeitnaili;‘;&.Pﬂ

dischs und dauernds Wasserbswsgaugen. Dis orsten sind dis

Wellen,meist Windwellen,dic zwelben die Eracheinanges von

en,von denen schon mehrfach die Reds war.

der Wind. Sie wurds eingehend untersuchi von traflt

i sch-Mosnnich. Durch diese Reibung der bewegten Tuft sn
waaserobérrlﬁche wird auf dieser ein inn sangazustand
ttok ist bekonmnt Jurch s=ins Varauche mittelst ausgegos-
pen Ols den Seopsng zu beruhigen. Es sind anfénglich
Kleine Kriéuselwellen und zus disssn gehsn latzton éndsy

‘die holien Mesreswogen hervor. Flaubbts man in frilhersn Jahr-

hunderten
Benntex-an phontasiische,liver haushohe Lm.lcn, 80 wer s in

T
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den letzten Johrzsbnben iblich ze -.aru.:zn,d.ia Existenz solcher
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Rissenwogen villig zu bazwsifeln. Jiingste genaus, steréo—
photogrammetrische Messungen Weinblums im Nordatlantilk 19
| hb'b‘—; da;egen 8%@sllan—ﬂ'dhen von durchschnittltch 14 b:j
#usserst 16 m und Wellenléngen (von Kamm zu ¥amm gemsssen)
von 200-300¢/ m ergebsn. Weinblum glaubt nun,dass im Ford-
atlsntik, geschweige denn in Sidmseren,noch grissere Wiellen-
susmasse mbglich sind,er glaubt an Moxima von il‘bpr_ 20 m
Hihe. An furchtbarsten Hussert sich die durch dem Wind be-
wexte See im Bereiche der wir‘bal_s;tiima mit ihren Wassar—
oder Whoa. bakannt -;-i-t_l._ﬂ. dis ostasiatischen Taifuns.
. Die Msereswallen lasssh Wellenberg und Wellental erkennen,
wobei dis esinzelnen Wassertsilchen geschlossens {urvem in
| der Vertikalen, Orbitalbahnen geheissen, beschreiben (Orbi-
talbewegung) ; sie kehren slso wieder in ihre Lusgsmguste]_ﬂm;

zuriick und es pflanzt sich mr die Bewesung fort. Die Fort—

pflanzungsgeschwindigkeit ist stets geringer wie die des
Windes ; die Mesrsswogen kSmnen sich rissig weit fortsetzen
in Gebiete wo léngst kein Wind mehr weht. Msn bezsichnat
disse Erscheinung als Diinung (hohle Ses). Der stirkste Wel-

' lengang tritt wahraschsinlich im Gebiet der landarmsn Siidsesq,

am Siidends von Siidamerika ,in der Gegend von Xap Horan auf)
Eine Verinderung erlsiden die Wellen,wenn das Meer

an Tiefe verliert,bes. in der Héhe der Kisten. Bs trsten

dann Erscheinungen auf,dis man als Brandung bezeichnet.

Hunt Institute for Botanica
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Durch Bertihrung der Wellan mit 3em Meersserund kommt es zu
Verinderingen der Orbitelbahnen. Die Wellen tiirmen sich

. hoeh =suf,Uberstiirzen sich und bransen mit weisssn Schaum—

|

{

|

‘kronsn an das Land herzn. Sis bilden die =og. Sturzsee oder

. m und dis Brandungswogen werden als %,Eﬂ,
mlm bezeichnet. An der Flachkilsts Wagtalfrikas an
Mte,mllt die Brandung in Form bis zu 350 m
wma 200 m in dis Tisfs reicheandsn Sturzwellen an dsn
mma hersn und erschwart das landen. Diess Strandbrandung
fiihrt don Wamen falenma ; &ie wird muf Dinmung im Atlantischen
‘Ogzesn zuriickgefiihrt,ds Vind hiebei meinst fehlt. Am ein-

. drucksvollsten ist die Brandung an Steilkiisten,dort arbei-
h'Q’Qt dia Abrasion zersttrend =uf eines Zuriickverlesgung dexr

Steilkiiste hin ; dis Felswinde werdsn dsboei gerne in siner

‘Hohlkeshle oder Brandungskshle {verpleiche Kiiste!) unter-
—— T

=plihlt und die Bruchstiicke nach dew Einsturz durch die Wogen
landsinwiirts gatrtgen. Bs bleibt denn sine flache,nur wenig
unter dem Mseresspiszel befindliche Brandungsplatte iibrig.

Der Anprall der Brondung ist so stari, dass er sich mit Hilfe

dear hochemnfindlichan Seismogranhen wait ILm Binnsnlands

noch nachwaisen léiast. Die zwischen dem eingelnen Brandungs-
wallan stattfindende, viickliulive Wasoerbewemung wird als

Soox (Rachstrom) bezeichmet, d= =ied eine gewisse Saugkraft

basitzt. Dia Reflexion (Reflux) der Wsllen am E1iff wird

m———.
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| Stuzmflut,dis = Lends furchtbere Verhesrungen anzurichben
vermag- Heftige Wellen,die selswischen oder Slosswslisn
 der Erdfeste werden durch Sssbeben,durch untersesiscine (unt

——— e, i

das mon kennt, war veruraacht durch dsn Rimsturz des Valka-

nss Krakatao 1883. Damals hat sina ungehsure seismisch be-

‘dingte Flutwelle,die ran sogar noch in Irland hetl nachweisdn

ben zerstirt. In abgeschlossenen Wasserbeckea Kbnuen, dnrch

alsy Widsruee bazeichnet. Unterstitzt der Stunn die Brandung,
. bex. wihrend der Flut, so kompt es zu Stauerscheinungen,zu®

I meerische) Vorginge hervorgerufen. Das furchlbbarsts Seebsban,

‘konnen,in einem weiten Umkreis der Ausgasgsstelle alles Ls+

ar—
-

- Windstisse verursucht, stalionire,stehends Wellen,Bchouzel

‘wellen suftreten. Von der Ostses sind solche bekannt unter

‘dem Naman Seebiir (Bares) ,von bdbrasilisnischen und nordspani-
14 e

|schen Kiisten als Resaca,der Italiener neunt ##¥ solche dem

el
eebiir fhnelnde Erschsinungen Marrobbio,der Japaner Yota.

: = o ¥ ;
Pariodisch verlaufonde lasserbewsgungen, Hoben und Sen-

tken des Mesrsssplegels, gowissermassen dem Atmen vergleich—

War,sind dis Gezsitan,dis sich an den Kisten als ein Bich

An bestiumten Zeitabsclnittsn immer wisderholendes Voriringen

[Vertikalbewegong ,die sich nux an den fiisten als Horizon-

talbewesung, Gazolitenbewegung( mun nennt sie GezeiLenstrom)
__‘—'-'-.—‘—-u—‘

i w——. -
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Bussert. Die vorgedrungene See heisst bekammtlich/ Flut,
Moorssflut,man spricht von *iberfluten”, Flutstrom,womit

s g - " — - -
man des Anriicken der Flut meint ; Flntwassax_-,l?lutwelleg Wan-

e

dsrwolle) ,Sprungwelle sind gebriuchliche Aunsdriicke,weil

die Flut vielfach in Form siner mehr/ oder weniger leng sich
hinziehenden Wassermsuer erscheint. Besonders eindrucksvoll
ist die Flut an den Twichtermindungen ,den Astuaren (s.a.
Kilste”) zrosser Strome,z.B. im Tsien-Tang-Kieng (Buchi von
Hangtschou) - Diese Flutwelle,in vielsn Fillen eine Flut—
‘hmm,ha't varschisdene Namen gefunden. Man heiast sie
Stirmer,Mascaret (Seine) ,woselbst die Flutwelle an sich
La Berre gﬁ.?_-:;;ochm wird, R Marde (Ruz de Harde ) der
Gironds—iiindung, Bore der Cangesmimdung, Por_ci:fg_?in__ des Ama~
gonas. Die Flﬁtﬂf-;ﬁ.: bewegt sich, durch die Ufer eingeengt,
mit srosser Geschwiniigkeit stromsufwirts (im Tsien-Tans
Kiang mit 6 m/Sek.) ; wo sie ihr Ende erreicht,ist die
eigentlichs Grenze des Uesres.(Als Meeresgebiet werden alle
e |
Wasserliufe des Binnenlandes zusammesngefasst,die ihr Was-
 Ber einem bestimmten Meere zufiihren ; so gshdrt zum Mesres-
gebist der Nordsee der Rhein mit allen seinen Nebenfliissen).
Zur Massung dsr Flut bedient man sich der Hochssspegel oder
sonatizer Flutmesser,darunter gﬁ:’; komplizierf ;:';;\:t;n
Limnimetsr oder l[:;.-:lmatar (s.a. ®Fluss”) und men beatimmt

B

damit die Fluthche der CGezaitenstromung. Die Zeit withrend

—————— I
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der das Meer sich gariickgezogen hat,nemnt men Ebbe ; msn
gpricht such von "versbben”. Ebbe und Flut fasst man bekangt—
 ———— T

lich in dem Ausdruck Gezeiten oder Tiden zusamzen,da sle

PSSR S
sich nach bestimmten Zeitabschnitlten Lmmer wiederholen-
Den hichsten Wasserdtund nennt man”Hochwosser” mit Hocaflug—

——— ——— .
grenze,den niedrigsten Pisdriguusser” . Den Unterschied zwischen

#ﬁ
Hoch~ und Nisdrigwasser heisst wan dwn Gezeibenhab, Tiden—

oder Fiathub (Hub dsr Flus),dsn halbsn Midembd "Ampli tudef.

Innerhalb von 2% Standen S50 Winuten werdsn beide frzonzwerte
" gwolmal erreicht ; d.s- dis halbhigizen Gezeifen{ Tieder-
1 e e
Zzeit gleich Wisdsrkehr der Gezait). Der Vorrsus ist dar,
dass naoch dor Ebbe das Wnsser allminlich steigt uad =ich
:':Ln Foruw des bereits srwihnten Flubsiroms dem Strande niherg-
Iat der Hichstastand srreicht und sine Pericds des Stillstapdes

"Stillwyesser”(Stillwnter, Stouwssser) voriiber,so sinkt der

Mesresspisgel allmihlich,sa tritt sin Stromwachsel oder
M

Kentera ein,der Ebbestrum beginnt,dss Msesr Rehrt in seine
Ausgengsstellung zuriick. B Besondsrs an der hollindischen|
| Kuste kennt mon wihrend dexr Flut zwei Hochwasssr ; man
nennt disse Erschelnung Agser, in Inzland Leeky gshsissen.
Aufl dem offenen Mesre sind dis Gezeiisn nax wenlg spirbar,
aar in nicht zu weiler EZdlfermang von der Kiste wird wun

fden Flutwecksel gn dex Richtungsiindsrung des Gazsitenatro-
—————

mes bemerken kinnen,dsssen Ceschwindigiceit 20-30 cn/Sek.
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-

betriigt. Gezeiten-Erosion machte und macht u.=. on der

deutschen Nordiseekiiats sich gsltend. Im Wattenmoer blei-

‘ben nur die Gezeitenkolk-Rinnen,Vertiefungen in dessen

Bodsn, such wihrend der Ebbe mit Wasser gefullt.

Verursacht werden die Gezsiten durch die Anzieshungs-
krifte von Mond und Sonme,wobsi die des srstsrsn,weil ni-
hersn, eine Mondflut hervorbringen,die mshr#als dopnelt so

__#ﬂ:
hoch ist,wie die Sonnenflut. Dass innerhdlb von 24 St. 50 Min.

o —— -

zweimal Flut und zweimal Tbbe eintritt, hat seine Ursache darin,
dnss sls Folgs der Zentrifugelkraft der rotiersndsn Erde
auf der dem Monde bezw. der Sonne abgewandten Erdhiilfte
‘gine zweite Flut suftritt,die =llerdings um ein Dreiung-
vierzigstel niedriger ist. lian nennt dis durch die Himmels—
kérper direkt erzsugte Flut Zenith-Flut,die durch die
Flisehkraft der Erde hervorgerufene Fadir-Flut (mit diesen
Fragen hat sich zusrat Newbon bsschiftizt und ist dabsi
vou der Anmahme susgsgangen,die Erde sei nur von Wasser
bedeckt; Newton' ache statische ’I‘heorie) Vereinigen sich

=

dis Wirkungen von Hond und Sonne,dann ist die Flut am

hiochsten ; man bezeichnet sie dann als Sprinaflut oder

‘Springtide (mit Spring-Hochwasser oder Spring-Niedrigwasser).
- — — ——y . ] WY . = =TT
Diese tritt ein bei Neumond ; dann wirken Mond und Sozne

suf die Zenith-Flut und beil Vollmond ,dann bseinflusst der

lond die NadirPlut und dis Somne die Zenith-Fiut. Bei

Hunt Institute for Botanic



34)

. Halbmond,wenn die Anziehungskrifte von Mond und Soune aoanL-
recht zu einsnder stehen,ist die Flut am geringsten. Man

. mennt sie Nippfilut (Nipptide,teube Flut,tsube Gezeit).
! m——— ——— . i —
die Tridgheit des Wassers,durch die Unebenheiten des Mesre
[}
bodens und bes. durch die Pesatliéinder und Inseln treten Ve
zigerungen und Unregelmissigkeiten im Verlauf der Gezeit
ein,sodass Hochwasser bezw. Niedrigwasser nicht sofort mi
dem entsprechenden Stand von Mond und Sonne iibereinstimmen.
Den verspéteten Eintritt der Springflut (das Alter der Ti )
bazw- Niovpflut, g —
nennt man Spring- oder Nippverspitung,deren Werte mit den
e ————————. .#4"13 !
Mondphasen wechseln. Die Verzogerungszeit zwischsn Neumond
bezw. Vollmond und dem Eintritt des Hochwassers wird als
®afenzeit” (engl. Establisment/, Hafen-Establi=nent) be—
——EE sam——— AT
zeichnet,die an verschiedenen Orten verschisden ist. Die
Linien ,die die Orte mit gleichzeitigem Hoch— bezw. Nied-
rigwasser,also die gleichzeitigen Flutstunden,vereinigen,
sind die Flwgn (Flutlinien) Isorhachien oder
engl. Cotidial-lines . Mit Hilfe von mathematischen BereeI;
e R
nungen,der sog. Anslyse ( Harmonischen Analyse ) lésst si
der Bintritt der Gezeiten vorausberechnen. Man hat sogsr
Gezeitenmaschinen konstruiert ( eins solche ist Thomsons
und Roberts Tide-Predictor) und alsdann Gezeitentafeln sur

sannengestellt. Unter den in der Berschnung suftrstenden
Ungleichheiten seien die parallaktischen Ungleichheiten

PR e
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genermt, bedingt durch die ungleiche Entfernung des Mondes
und der Somne. Aber auch sonst sind auf der Erde Ebbe und
Flut in Bezug auf Hohe des Ausmasses und auf die Zeit ver-
schieden. Der Tidsnhub kaan sehy hoch sein ; das ist bes.
dn der Fall,wo das Me=r Jurch das Lund eingeengt A=t | die
Hubhshe wird dort durch Stuuwirkung vergrossert. 5o bs trigt
in der Fundy-Bay sn der Hiate Neuschottlands wihrend dex
apri.nsse:; *di.s Fluth8hs 16 m. Auf dies Flutbrandung in den
Fliissen warde schon hingswiesen. Bs xibt aber auch im
Meere Stellen,die vollkommen fezeitenlos =ind ; das sind
die Amphidromien. Bine solche befindet sich 2.B. im Kanal
‘zwischen der engl. Kiiste von Yarmouth und der hoilﬁ.ndi—
schien Kiiste in der Breite der Zuidersee ,eine andere nord—
westlich von Jiitland. Die FluthShe ninmt nach der Amphi-
dromie zu ab und ist an dieser Stelle Null. Msn hat diess
BErscheinung auch als®Drehstrom” bezeichuet,weil ;'sio.l:'. um
die gezeitenloss Stelle die Bintrittszait der Flut entge—
gengesetzt der Urzeigerrichtung wie im Kreise drsht. Man
bat auch die Gezeiten als sine Welleunbewesung aul=elsust
und die Awphidromien ,die such anderorts vorkommen, fiir eine

Interferenzerscheinung gehalten. Es gibt nuch sls Folpe dex

—

Gezeiten wirkliche repslutississ Strudel in der Nithe ven
Fjorden und engen Meerssstrasssn. S0 in Norwseern,vwo =is

als Malstrimmen (Malstrom),Maskbstrémmen cder Saltstrimnsn

——————— e ———— e ——
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bezeichnat wardsn. Dia srstsren haobachtet man bei den In—
[ =
ssln Voersy , Maskensd der Lofoten,dis letzteren an der

Spltan-Fjord-Mindnng. Hisrher gshiren such die seit Homer

bekennten Stmdsi von Seylla und Charybdis an der Strasse
o AT S S

‘che Eintagatiden kennt man vorwiezend in Vittelmeseren,z.B.
_._.-—‘-"-—

im Golf won Tonking und im Golf won Uexiko. Sshr starken

pinfluss auf dis Gezeilten ,lnsbes. suf die Fluththe hat

‘der Wind- Wenn er das Wasser gegen das Land treibt,kann er

g8mern ; such suf die Bintrittes-Beit von Hoch- und Niedri g

“wamser kKann er sinwirvken ( meteorologische Tiden). Men hat

anch versucht,dis Wasserhthen-Differsnz zwischen Hoch- und
Fisdrigwasser zu Krafiwerken auszuntitzen und Gezeltenkrofts
werka gebaut. Man h#lt in Staubecken,bes. an Flussmiindungen,
ins Hochwasser zurdck und verwendet dann das Gefdlle des
Wassers ; bisher waren sber diese Verke nicht =ehr lohnsnd
Uber die Entstehuns der Gezeiten gibt es sshr viels Thec—

_rien,am bekanntesten ist dis von dem Englinder G.B. Alry
o2l R

sufgestellte Kanaltheoris. Die Kanaltheoris beriicksichtigt
zZwar au.txh die o1 bu d&nkt aber an eins nflanzung

durch dsn xmlahnlichen Atlantik hindu.tcn withrend die

=0E. *plutreibungs—Theorie” eine bramsende Wirkung des

Hunt Institute for Botani
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wo mmrf einmal im Tage Plub und sinmal Ebbs auftreten ; sol-

auvch Windstau die Fluththe steigern odsr den Riicklauf ver
e et
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Flutberges auf die krdrotation amniimat.

Warsn die Gezsiten pericdische Vertikclbewegungen des
Wasasrs,so sind die Keeressirimungen dausrnds horizontala
w_a'-éaarbqwegmgen und Wasserverschisbungsn.Diese sind Er

‘scheinungen grossten Aumnasses,welche vorwiegend oberllichen—
naha Schichten des Weltmesres umfassen. Wie dis Gezoltea
konnen sie suf offener Sses \o*mn Sea, schwer bemsrkt werdsn,
da Verslsiehamﬂaaa fahlien ; ‘oai oehiI'I an,die draussen veran—
k_._qrt sind, konn man die Strémungen mit [ilfle von Siroumsssern
fTeststellsn. Dies 3trowbewezungsn sind aver stark m
festa K;Srp'qr,_‘-'rrqib;x_o.lz ,'z;rosaa Schwimmlricnte von den Tropsn
bis in die P_o‘la;:s:uﬁan ‘.g.s_l-'i-ligen kbnoen- 30 #idt ¢s inm jenan

eins etws einen Meter lsnse holzige iilssafrucat,Entada

scandsns, dsren schwimifinlge Tellaticke Efters durch dsh
Golfstrom nach dem hohen Norden Furapsa verfrachtst warden-
Umgekahrt funrt dar Labrﬁdorstrom,wi'a bareits ervinat,Bis-
R Fien Bys Binberse won den BoTAREshLaten Hich WhsmeTeR
Gegenden. Uie Mesresstriomwunxen aind fur die Schiffahrt
senr wi.chtig,d.&n.‘u dorch sis werden die Fuhrzeuxs von ihrem
kEurs abgelenkt. Wen pennt disse Avbrift Schiflsversstzung.
Unter’bBesteck” 1Il'e'ns‘aahl.- die Nemtilk di's Bostivmung -.’:.e:s St:mr:l-
ortes asch Lings und Breite zuf boher 3es. Yegen isr sbhin-
digen Ablentung der Schiffs wvon Surs dureh dle Meerssstro~

mungen muss das Besteck immer ernsat vsatimmt werdsn., Ge—
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schieht dies durch astroncmische Beobachtungen,so spricht
. man von astronomischem oder cbserviertem B_a_s_tec's,wi:rd es
. mur anm Eurs und Fahrtreschwindigkeit berschnet,von gariss
| tem Besteck. Die Differenz Deider heisst kurz "Beatsckdif-

| c————
fersnz®. Die Anpgaben,welche die Schiffe Uber die Schiffe

versetzungen machen,sind wichtig fir die Fasstsi-llung des
Yerlauf= der Meerssstrémuneen. Diazy ompsn noca die Srzeb—

- nisse,die von aufsefischtsn 5'laﬁ§hen;iﬁ€n astanmen ; das

' mind Flaschen,dis Zeltsl mit .m‘;aben dber Ort und Zelt der
] Aussetzung enthaitsn und dis oft lange Zeil untsrwegs sind)
: bis sie gefunden wardsa. Perner wird der Verloul der dpe—
: ‘resstromungen indirekt yverfolst durch Unbtersuchuusen von

- Temperaturan,Salzgehnltsn £Z¢/ u.8.w-;ds die Warserzassen
L diese beiden Werte lange Zeit festhalten ; such der Plank-
| tomreichtum £ibt Aufsciluss. Wird in hohes Breiten ecins

. werhiiltnismissig holie Wassertemperatur geiinden,so kunn ms

- annehmen,dass das Wasser aus den whrmeren -Acm&térislgebiotl
I staumt,wie z.B. das warme Wasssr dss Gollstroms. Stsllan

such die im gewdhnlichen Dienst des Seeverisnhrs befindli-

 fest,so =ind doch filr dies Untersacauns der Strémingsn in

- tisferan Schichten des Weltuesres (Pisfsmas) Forschungslohr—
pamieaR—
- ten notiy, wie sie sinst John Buchenan saf der Challenger—
= T —— T —
Expsdition vorgenommen hat man denke &n die Deutsche Tief—
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gep-Txoedition mit der Valdivie und basonders an die schon
JE———————— ) L e—

mehrfach srwihnten Meteorfahrten.
Bs #1bt inmerhaldb der ozesnischen Zirimlation gwal Ar—

‘ten von Heerssstrimungen,die gonz yarschisdene Ursachen

haben. Die erate‘x_‘ggl_ =ind die Wind- oder Triftstirimungen.

(Driftstrommngen, Windtrifi) ,welche durch die nmul der Erde

hgmsch;ﬁdm?hmpts@i chxtan Infifbewemansen, dls Passute
und ¥onmne, sowle dis in der Zone gwlachen (0% und 359
atidl. Breits wehandsn Wastwinds herrorgarufan wardan mnd

. Qoren Wirkungsharsich nicht tiafer als 200 m sich relbend
macht : die andern sind dis perusnenten Geféllastrémungen,

varursacht durch Druckuntsrschisde (verschiedenss spec. Ge-
wicht, Salzgshalt, Temperatur n.s.v.),dis in den grisseren
und grissten Mesrastisfen werlaalen. Fis dis Atmomphire
hat man auch dis Hydrosphire in ains die pbersn Schichben

unfasasende Tropossphize und in eine Stratosapiire singabeils,
LU R R

‘dia zur Untsrschaiduns von dsn gleichnamigen nbmesphiirischen

_ Zoner als ®marine® gubsnamnt werdsns Die Triftstrmungen
TR s -

Dewersn sich in der Tropesphivs die GefHllsstrisungsn in
d.ar Stratossphira. Beide Shrdmunpasarten stenen in dusamisno—
hnng mit minandsr § wiz werien Fhlls kennen lexasn;dsss

L Tiafanwasser nach oben staigl uné dann sinen Dbsrfliichens

'strom bildst und umsekshrt,dass anch Obsrflichenwaszer in

die Tisfe sinkt. Die Trifi— und dis Gafidllastrimungsn
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strimangen;withrend man unter Mallungen die unstetéyfwech—
i

- Hiatenstrimunsen auch Kreisfbzmiz suf und hoissen Nesve

40)

werdsn abgelenkt durch die Festlinder ( die letztersn such
infolge d=r Erhebungen sufl dem Ji-aareabndanj und durch die
toation dsr Brds. Wenn man bsi windstillsm Watter aul ho—
her See die 5latt.a Wasser{lichs von einsm seltamn Fleck
abgelist findut{o&-kaan—ee kain Wind diassen zu arkldren

vermag,sc kann ss sich bel einar solchen Ertuselung des:

Waaserspisgels un die Erscheinung der Kabbel,Kabbelunz odep

Stromksbellung hondeln. Sie wird verursacht durch den Zu-
————STE

sunmanatoss verschisdener,gerensitzlich gerichteter Meeresy

selnden schwachen Winde,VWindgewell esrzeusend,verstsht. Fiir

‘die Dberflichenstrommesn rilt,dsss durch dis nach dar Tie:
fo zunchinendsd Reibung dsr bewegten Wassartsilchen an den
nicht bewegben sich der Strom allmahlich aufzshrt. Seine
Tiefenzrenze bszeichnet man nach Ekmen als’Reibunzstiafe.®
Die Triftstrimongen rur'sn aine Reihs weitersr Strimungen
hervor,welchs das durch die Bawesuns waggsfihrts Wassar
wisder erselzén ; das sind die Ersatsz-,Ausglaichs— oder
EKompensationsstramungen,dis in sinem Winkel zu dsn erafse-
nannten f¥A odsr diesen sosar snbgegengeaatal Ferichbet
sein kinnen. In Buchbsn breten sie hiufig kilstennsh als

e ———

oder Neorstrimmgen ,Resctionssirime ; sis kénnon aher
B e T e S
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auch zus der Tiefs als Anfirisbewasser,ins darch den Wind

wegzelihrte Oberflichen-Wansssr arsetzeng. Das ist der Fall
an dar Westiklsts von Ksllfornien, wsstlich der Kanarsk and
#hnlich iz Sudwestafrilks und o der sidaveriksnischen West—
| kilmbe. Dort blist der Passatwind von Festlands her,er ist
ablendiz wnd treidvt das Oberflichen—Wasser vom Lznde weg ;
von unten her stromt denn keltes Vusser noeh. Zu den Kom=

A ————
pensations-§trémumngen gehorsn such dis Lonvekticns—Girtmungen

(Wurme-Ausgleichs-Stromngen) 5 in ihrem Verlauls kenn wWar=
mes, leichteres Wesser unber spezifisca schuererss gulangen.
‘Sis werdsn esusgeléet diarch Druckdifferenzen iu der marinen
Stratofsphiive,wobei auch Somaer wal Winter sine Rolle sples
len. Zn den Konvektions-Stromangss vechnet man w.S. die

_ _ Verlsuf
poleren Tisfaastromungen,deven Famperatur ,Eestiitzt auf -die

wisderhiolt srwihnte Tabtsache,dows die Wassermasssn iliren
Salzgenslt uad ihre Temperatur sshr langs veibehalben, mib
Hilfs der Isohalinsn und Isothemmobathen festzesiellt wird.
Men fand,dass such ia den Subtropsn und Tropen in einer
Tiefs von 700 m avwhirts nisdrige Tempsrabturen herrachen,
wie sis in den hohon Breiten zw finden wind: { Defunt nimat
S ————
deshalb an, dass die ozetnischs Tropesniiles eloen belderseits
‘ou Aquator bis etwa za den Subpolarzonsd reichsn cen, sinige
pundsrt Ustasr mEehtigen Girtel bildet. fn den hohen Erpiten

fehlt dis Troposshire unl die Stratosphire reicht bia
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gur Mesrssobsrfliche). Die Stratosphiire ist aus vorachisder
nen Schichten von Wasserkirpern aufgebaut,di= =ich durch
Salzz=halt und Temperatur von einander untersch=iden, ders

wazrachts Grenzen nicht an dis Granzen dsr beiden Hami en

gebunden sind und die,ﬁ sowohl von Nordsn weit nnach Siidsn

als auch umgekehrt bewegen. Die TiefTenwasser der Stratosphli-
_—-ﬂ

re stammen ausnahmslos @us hohen Brsiten und bshalten auch

die dort herrschendsn Temperatursn bei. Dadurch srklirt siph

anch die Tatmache,K dass selbst in den Tronen in der Stra-
tosphiire die Mesrestemn=ratur nur wenige Grade iiber Null
betriigt,wihrend 2.B. im Europiischen Mittelmeer,wohin die
kalten Strommngen nicht gelangen kénnen,in 3000 m Tiefe
- noch,wie erwdhnt, + 13,79 ¢ gsmsssen wsrden. Zu solchsn
kalten Strémingen sehiirt im Atlanbtischen Ozean das salz-
. Hamers,aus den nisderschlagsrsichen febisten wm den 50° ¢
komnende ,sog. #HE subantarktische Zwischenwasser, zwiachen
700 und 1000 m '.Eﬂ,efo,W;J._ca:t;hlaz:.lu;;;L;hbla etwa znm
Wendskreis des Erebses bewagt. Tn Tisfen von 1200-3500 m
zisht der nordntla:!_:&iil_lg T:‘_.e:fanstrom von der Arktis nach

Stiden und in noch grosssren Tiefen bewagt sich der sntsrk—

tische Bodenstrom mit ssinaem kuiten,saber salzreichen,daher

schweren Wasser weit nach Norden hinauf. Dazu schreibt
Obst~Supan :® Es wird ¥on Johr zu Jahr dentlicher,dass die

gewaltize Auskithlung der Tisfwasssr—Schichisn der Ozeans
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tiberhaupt zum ganz iberwiegenden Teil lstzten Endes da=
Werk der antarktischen Breiten und zwar rand um die Erde
3.-_15_?." Diese Rracheinung ist sine Folge der Landarmt in
hohen sidlichen Breiten. Ahnlich lisgen die Verhiiltnissse
in den andersn Ogean’n,soweit man sis bis jetst kennt.
T Bersich der Sergessosze gelangt warwes,sslzrsiches Fas—
mer sus der Troposphire ia dns kalte Tasser der Stratosphi-

To. Untersachungen am Golfsbror haben zezeigt,dass Uaaresstri=

mngen die wan bisher nor als "oberfli ichlich” angenominsn

Ihm_s.,_noah in grossere Tis=Ten reichen und saraje onf diese
_’_‘.%;!a"tmoha wird der auzserordsntlich starke Finflums diasen
,iuresstrdm; auf das Klims Baropas zuriickgefihrt. Der

| Golfstrom besitzt ja sine Linge von 1200 km . Er bestsht

| aus verschisdensn Tailen : Dexr Floridastrom bewext =ich

w:m Golf von Mexiko bis Kap Hatteras ; hier,sinzeansgt durch
Imoln entwickslt er in der Fngs von Bimini eine Geschuin-

ﬁg:eit; von bis zu 20 dﬁb-350 m/Sek. (das bedentst dass ain

g

aehif.f ohne Bigzenkraft inmerhuldb 24 Stunden 200 ku bewsst
'-w;h"&an viirde). Der zwsite Teil des Golfstroms geht mit

yisl langsamerer Strombewegung liber den Ozesn zu den Azoresn-
DPer driite Teil zisht ols Irischer Strom bis zur ;‘;;E:if_
Shetlend-Schwelle und der letzts Tell streicht als Ablan-
tischer Strom léngs der norvexiaschsn Kiste und relchl bis

Spitzbergen und Nowsja-Semlja. Durch die Arbeilen von
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Wist ist so der Golfstrom eine der bestbeskannten Wesres—

—

strime und deshalb, sowie wegen ssiner grosssa Bedsulbung
fiir Hordeuropa ist =r hier etwas ausfilhrlicher besprochen
worden. A

Der Verlauf der Meserssstromingen wird in den Atlanten
gorn mit roter und blsuer Farbe wisderzegeben. Dis rote
Parbs dsutet sn,dsss es sich un eine wam;e,aiao ans den
Agquatorialgegenden stawnendes Wasser filhrands Strimag,
die blanes Parbe,dess es sich wan sine kalte Stromung mit
Polarwasser handelt. Bog';l';ah-tea wichtigaten warmen Stri-

mingen sind die beiden, durch die Passatwinde srzesugten

Aquatorial-Stromngen,die nérdliche und dis sildlichelbeide

ostwest gerichist. Im Atlantischen Ozean gehdri der Kari-
benstrom, der Vorlduler des Golfstroms,zu ihnen,dessen Was—

ser aich wahrscheinlich im Golf von Mexiko stauen (Stau—
—

strom) und mit eine Veranlassung sind su den grossen Geschivin—

digkeiten des Floridastromes- Im Stillen Gzean mit seiner

fZrossen Breite erreichen sie ihr grosstes Ausmass. Zwischeh

rastost
ihnen bewegl sich als Kompensationsstrém,entgesengesetzt

gerichtet (Cegenstrom) der Aquatorials Gspenstrom. Die

Aquatorialstrome werden durch dis Pestlinder abgalenkt und
sie verlsufsn damn meist lings ihrer Ostkiisten und zishen
in hohe Brsiten. Dem Golfstirom des Atlsntik entanricht im

Pezifik der Furoschio-Strom (auch Xuroschiwo genannt ) .
e s i, 1. M

- p———— m—
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Auf der stidlichen Halbkugel ldase bewest =ich lénzs der
ostafoikanischen Kilate der Mojambigne— und Agulhasstrom,

léngs der Ostkilsts von Siidamerika der Brasilstrom und bei

Australien und Neuseeland verlsufan ihnliche Strémmnesn. i

‘In Ostindien wechselt mit den Somasr— uwad Wintermonsnen

die Richtung der warrnen Monsunstrins. Das yirde von der

‘mittalalterlichen Sehilffahrt der Arsber und Chinesen sus-
geniitzt,indem sie dis =ine Stromrichiung spr Ausraise die
andsrs zur Riuckkehr varwsndeten. Dieser Richiungswechsal

des Monsunstromes,entasrrachend dem Richtungswschsel dss

Monsunwindes,ist ein Bewsis fir die Fingherkunft der Trift- {

Ot it

 stréms. Den mmémen von Dat, aach Waat g,erichtshsn.iqn.ato—
rial-Stromungen sntsprechen in len Subpolargsbisten die kal=

ten subpolarsn nnd nolarsn Westst@ics oder Wesbwinid-Triften,

verursacht durch die dausrnd sehandsn, *braven Tsstwinds”.

Sie erreichen in Aer lundarmen Antaritis ain walt srisserss

Ausmmss als in dar Arktise. Auf der Sidlichen Halblmizel zisht

als Paru~ oder Humboldi—Strom- Am ¥ap Horm entsendet der

|
| — | —m AT |
|

|i

 ein Ast der Westwind=-Trift sn Sidameritas Westliiale nordwirts ‘I
|

i

Kap-Horn-Strom sinen Awsix, den FalklandsStrom an Arpenti-
Tt e T e S Tt 1 R S
niens Kiisten entlang,dsm an Afrikas Stdwesthliata der Bensmslla=

A

Strom entsnricht. Auf doy Nomdhslbikopel sind dls Xalten

Gednland—~ und Lebredor— und Oyaschlo-Strdme zu naunen-
——— T ——

Die genannten kalten Strémmgen stehsn alls mit den Polar-
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zonen in Varbindung ; anders steht es um den Halifornisn—
e T — TR

Stran { Califoraieon-Strom) und dan Xanarsn-Strom ;sias wer-

den als Zomsensations-Girdmmgen voa kaltem aufstelzaniem

Tialanwasser gasneist.
Dia welthin wizkauosn Meerasstrimmzen Lbas-—Aufa,
walchs oftmals nihrstoffraichsres Tisfsawisser in ife
Stirkar balichtaten Gharflichen-Zonsn sehatTan,werdsn
neverdings,bss. vor Lrangisischon Forschern, im blologi-

schen Sinne mit einer Aufpflilsuns der Ozsans verslichen ;

dentnohs Biologen spraechan soger von eimsr Art frisch
selingtar Miess. L
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P Der grosse Schachielhalm.

(Equisetum maximum Iam.)

- il pa

e

Nioht nur an tropischen Gewachsen,auch an der -heimischen Pflangenwelt
¥ann man interessante Studien machen. (MEEINENDEERGENETEIGINEN

HPSEEENSPRERIUSENO0NBS ) .An Hand der beigefilgten Photographien,die

im freien Gellnde aufgenommen wurden,sei einiges iber den "grossen Schach-
telnalm" berichtet.

. Diese schbne,stattliche Pflanze wiichat an feuchien Stellen;man findet
'Iiv\‘i‘i-’w s T - E

“sie {aqkipanvorlande verhdlinismissig hiufig. (Die Aufnahmen stammen Xg
aus dem Isartale sidlich von Minchen;aus der Gegend vom "Bruckenfischer")

Btwa imdL z'kommen aus dem Boden die Sporen liefernden Sprosse,die "fer—
tilen”,die "fruchtbaren"(im Gegensatz zu den spdter erscheinenden "steri-
lem","unfruchtbaren") ,hervor.(Abb.l.).Die Schachtelhalmgewdchse gehdren
zu den "bliitenlosen" Pflanzen;sie bringen damher auch keine Samen herver.
Mit dem Worte "Samen" wird im Pflanzen- und im Tierreich etwas Grundver-
‘schiedenes bezeichnet.Wihrend man hier unter "Samen" die m#nnlichen Ge-—
gchlechtszellen versieht,sind dort die "Samen" - Pflanzenkinder,d.h. es

gind fertig entwickelte Pfisnzchen,die eine kleine Haupiwurzel,sowie die

ersten Blittchen besitzen und ausserdsm mit NiEhrstoffen ausgeriistet sind,
da sie sich selbstindig noch nicht ern@hren kdnnen.Disse Pflanzenkinder
gind durch eine mehr oder weniger dicke Jamenschale yvor Schidigungen ge—

schiitet.50 etwas gibt es bei den 3chachtelhalmen und den iibrigen "bliiten-—
losen" Pflanzen nicht.

Der Iebenslauf einer Schachtelhalm-Pflanze ist folgender:Er beginnt
mit einer griinen Kugel,einer "Spore".Die "bliitenlosen"” Pflanzen vermehren
sich durch Sporen;d.s. einzellige kugelige Gebilde mit einer derben Ausssn-
haut.Das Wort "Spore" YEAdg/¥gX stamnmt aus dem Griechischen und bedeutet
eigentlich "Saat".Wir haben hier den Fall,dass sich dis Badeutung eines
Wortdg\geﬁndart hat.Das kommt Gfters vor.So WAPY "Divan" urspringlich sine
araﬂische dehreibstube,dann bezsichnete man damit eine gspolsterts Sitz-
gelegenheit und zuletzt wurde 2ine - Gedichtsammlung daraus.Goethe hat
uns den \"west-Gstlichen Divan® geschenkt.

1%
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Aug der Spore entwickelt sich ein winzig kleiner ,unauffalliiger gruner

Pflanzenkdrper ,der ménnliche und weibliche Geschlechtszellen hervorbringt.
Wenn nun die letztgenannten durch die ersteren befruchtet werden,so enté -

stehen dis Schachbelhelm-Pflanzen.Diese besitzen ein weitverazweigtes,aus—
dauerndes unterirdisches 3prosseystem,das sich ziemlich tief im Boden be—

findet.Von diesem Sprosssystem gslangen alljéhrlich Triebe iiber die Erd-
obarfliche,die "Schachtelhalme”,wie sie unsers Abbildungen zeigen.

Die 3chachtelhalme sind wie die Farne und die Birlappgewdchse altertiim-
liche Ef gfggagégc%%%eichten in der Steinkchlenzeit ihte bedeutendste
Grisse. Nordamerika gibt es heute noch eine Form,Squisetum giganteum T
die bis zu 5 m hohe und etwa 3 — 5 cm dicke Halme hervorbringt,aber der
uwe igt der "grosse Schachtelhalm” der grisste Vertretsr dieser Gewdchse.

Avbildungen 1 — 5 sind Nahaufnahmen.Sie geben ein ganz gutes Bild,wie
s0 oin Steinkchlenwald susgesehen haben mag.Der Name "Schachtelhalm” kommt
vom Aufbau der Sprogse aus eingzelnen Gliedern.Die oberirdischen }?&jﬁg
Triebe éterhen nach siner gewissen Zeit wieder ab.BEs werden zweierlei her— |
vorgebracht:fertile gleich zu Begimm der jHhrlichen Vegetationsperiode |
und sterile etwas spiter.Abb. 1. zelgt fertile Sprosse.Sie erscheinen,wie

bereifs erwidhnt,etwa im Mirz iiber dem Boden.Freilich,unterirdigch angelegt
sind sie schon visl friher.im Sommer des vorher gehenden Jahres findet die
Bildung statt und bis Mitte September sind fertile und sterile Priebe schon
ganz fertig.Das ist auch bei den Bliitenpflanzen der Fall.Man hat in der
Regel keine Ahnung wie frithzeitig die Ablage der Blilten erfolgit.Binige
Wochen nach dem Bliuhen bilden sich bei den meisten unserer Baume und Striu-
cher die ersten Stadien der nidchstjEhrigen Bliiten;bis Mitte September sind
gie dann fertig.Nur dadurch ist es mdglich,dass wir uns der Bliitenpracht
des Friihlings erfreuen konnen.Die Bntwicklung der Bliiten findet in vielen

Fdllen gleichzeitig mit der Fruchireife statt;man sichi,was unsere BHume
und Stréucher im Sommsr zu leisten haben.

Die fertilen Sprosse des grossen Schachtelhalms sind unverzweigt;sie be-

sitzen an den Basen der Glieder zahlreiche,in Wirtela angeorfinete Blétter,
die bie auf sin kleines braunes Spitzchen mit einander zu einer Manchette

verwachsen sind.Die dss Blattgriins villig entbehrenden fertilen Sprosse
werden etwa 8 — 19 cn hoch,5ie bestehen aus einem Stamm,dsr in sinem keu-
lenfdrmig verdickten Stand von Sporenblédttern endigt.Abb.l.zeigt die wir—
telige Anordnung der letzteren.Man sisht ihre sechseckipge QOberfliche;

Die nach der Achse des Sporenblattstandes garlchteteﬂﬂnterse;tan tragen
dle in dinnwandigen Bchiltern befindlichen grunen Sporen.
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Bei der Reife sireckt sich die Achse des Sporenblatt-Standes in die

Liinge;dadurch riicken dis einzelnen Blattﬁ?%él auseinander.Gleichzeitig
fipdet such eine Entwésserung des ganzen Gebildes statt.Das Wasser sam— :
melt sich im ganzen Spross unterhalb des FEEEAE A LA £ Sporenblatt-Standes

‘an,wdhrend diger verhiltnisméssig trocken erscheint.Jener ist vollig durch-|
nésst.Durch diese Wasseransammlung wird das Gewsbe welich und der Spross

sinkt zuletzt um (Abb.2.)Wenn man ihn abreisst Y EgfX trieft das Wasser
heraus und es besteht kein Zweifel ,dasg das Wasser aus dem Sporenblétter—
stand stemmt, da dieser vorM(gy¥ der Reife nicht durch Trockenheit auffillt.
Solche Entwasserungsvorginge kommen auch bei den Bliltenpflanzen hdufig
vor.Sie finden besonders bai der Fruchtreife statt. Mty @ggd At/ didd/ a1
DALHAA AU LN O EAEf S0 wandert beim Getreide das Wasser ab;die Korner
sind ziemlich wasserarm.Interessant sind die Entwisserungsvorginge bei der
Hasslnuss,einer Mussfrucht und bei der Walnuss,einer Steinfrucht.(Bei
einer Mussfrucht ist die ganze FPruchtwand verholzt,bei einsr Steinfrucht
nur die innere 3chicht,wihrend die Huesere fleischig sein kann.Steinfriich-
te ¢ind Kirsche,Zwetschge ect.)In beiden Fdllen ist an der Innenseitfe der
Hartschicht 2in Gewebe vorhanden,in dem sich das aus dem Keimling und
seinem Néhrgewebe stamuende Wassger wie in einem Schwawme ansammelt und
durch die Hartschicht hindufgg“ ausssn abgegeben wird.Dies nebenbei.

—

Die Sporenblédtter entlassen nach Aufreissen der Sporenbeﬁﬁlter die grii-
nen Sporen nach aussen,die Sporen,von denen,wie bereits eingangs erwihnt,
die Schachtedhalm-Pflanze ihren Ausgang nimmt.Diese Sporen haben ncch
eine eigenartige Einrichtung,die ihrer Verbreitung durch den Wind dient. |
Sie sind mit 2 gekreuzten,am Znde etwas verdickten Bdndern,den sog.Ela-
teren,spiralig umwickelt.Diese Bi#nder strecken sich bei Feuchtigkeit ge-
rade.Wenn man die mit diesen Bindern versehensn Sporen anhaucht,so fiihren
sie eine hilpfendef Bewegungd aus,was man schon bei schwacher Vergrgsserung
sehen kann.Die fertilen Sprosse gehen etwa im ﬁ;ﬁﬁl zugrunde (Abb.2.);
natiirlich nicht alle gleichzeitié?igﬁche Sprosse kommen frilher ,andere spid-
ter sus dem Boden heraus.

Wenn die fertilsn Triebe absterben,kommen allmihlich neue Sprosse,die
sterilen,die den ganzen Sommer iiber asushalten,zum Vorschein.Abb.3.3ie
durchbohren als spitzkegelfdrmige Gebilde den Boden.Daym werden sie immer
griossar und bis Mitte Juni erreichen sie ihre endgiiltige Grdsse von etwa
1 m HOhe.Die Aufnahmen 4 und 5 sind WMitte Mai 1936 gemacht worden.Zs han-

delt sich Jjetzt um die sterilen dprosse.Diese sind viel kridftizer und
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gp':grﬁsser wie die im éﬁ;t”%?achainendeu .(Bei Abb.S.befindet sich in der

. Mitte im Vordergrund ein fertiler Spross)Dder Stamm ist gleichfallis wie
dieseXx bebldttert.An den Basen dsr Blétter-Manchetten freten aber bald
griine Seiteniste WEX¥6¥ etagenweise hervor.Diese Seitendste werden sehr
lang.Sie bestehen wie der Hauptotamm aus einzelnen Gliedern mit ganz
verkiimmerten Blittchen an den Gliederbasen.Diese griinen Zweige assimilie-
Z##¥ ¥on die Kohlenmstiure der Luft.Hier tbernimmt also dem Spross die
Aufgabe,die sonst den Blittern zukommtyDies kommt auch bei den Bliiten-
pflanzen verschiedentlich vor;es s2i nur an die Kakteen erinnert.

Beim grossen 3chachtelhalm findet twischen den"fruchtbaren”® und."unfrﬂdh#
baren” Sprossen eine Arbeitsteilung stati:Die ersteren dienen der Vermeh—
rung,die letzteren dem Aufbau der organischen Substanz durch die Assimila—
t10n. Buw RoLT sbastitethal o A n. B gpme '.-““.;s 20 Sy, v I Spoe bl fonkn 2 J

.

%

Dia 3chachtelhalme sind reich an Kieselsdure.Sie bakommeﬁiﬁgaﬁghh ihre
Steifheit.Zine Art,die besonders an trockenen Stellen,z.B.an Bahnddmmen,
wichst,der Ackerschachtelhalm (Bquisetum grvense L.),der sich ganz so wie
der grosee Schachielkalm verhdli,wird wegen seines Gehaltes an Kieselsdu—
re zum Reinigen von Metall-geriien als "Zinpkraut" verwendet.

—y rs >
. = -

Abbildungen: * N\
Nr. l.Fertile Sprosse in verschiedenen Reifestadien.

e bR ¢ o Zwei sind bereits umgesunken.

" 3.Junge sterile Sprosse Mitte April

" 4.8terile Sprosse Witte Mai.Man sieht die Zntwicklung der Seitenidste. by

Der linke Spross im Vordergrund hat noch keine.Die Aufnahme ist aus i

_ einer Zntfernung von 30 cm gemacht;ebenso die Aufnshmen 1,2.3.
» 5.5chachtelhalme aus 1 m Sntfernung.im Vordergrund in der Mitte ein

fertiler Spross. ol
i {. 5}Qi'¢“ A H/a.f—hr {(LQA’: {t(‘:‘i{h ; }

% 1l 7 ‘fZK),_ H&La_,
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Observations on Dionsea muscipula Ellls in its natural habltat around Wilmington,N.0,

Dionaea muscipula is noted in Engler~Prantl "Die natfirlichen Pflanzenfamilisn”
vols 17 b,second editition 1836,p. 7?4/?5, written by Diels.After this muthor the name dervs ‘
from f!ionnl.a,the Greek godo;t of love-attraction "des Liebreizes”,As Dionaia attracts every- .|
one ,in the same way the Dionaea catohes with her leaves everything which comes olose to her, ‘
There 1s only one species: Dionaea musoipula Ellis,in Bphagnum moores and molst sayamnahs,
only in the constal Minaec Oardlinas,Flowering time in May and June,Then Diels continues
to writeiThe unique plant,with which (in 1798) the insectivory was discovered,is in danger

in 1%s natural habitat,and needs Protection,I repeat this - on account of the importance -

in the original German language:"Die einzigartige Fflanze,bei der (1769) zuerst die Insec—

tivoris entdeckt wurde,ist an ihres natfirlichen Standort bedroht wid bedarf des Natur-
schutzes, 'nzf :;’mn 775 shows a photograph of flowering plants,taken in Wilmington by
Uphof,80 far this Gemuwan source,Mors about the history can be found in the book of Dr,
Franois E. Lloyd "The Oarnivorous Plants", Walthen, ¥ass, 1942,0haptery XII,p, 177/134,
The probless with whish I wanted to deal were the fu].loﬁ.nge onesiThe 1ife cycle of Dio-
maes in its natural habitat,how is Dionasa adapted to ita envirement.How lives it in such
8 limited area?lomected with this was the question:"How lives Dionaea outdoors
lar habitat in the latituds of Philadelphis, resp,
lished there,

in a simi=
Now Jersey,and could it became estab-

the plant 1s
oultivated everywhere,For Ln_l_tmae in the Munich Botanioal Garden, before World War 1I,

the plant was"raised very maaaamlr@m oW seeds,In April 1950 I have sert

a fresh collected spedinen by eir mail to ‘unich,md received report that the plant is

dolng there very well,

In the natural habitaet very little,or I must say nething wes done in this direction,To do

work there ie by far not an easy jobsLiving in Philedelphia,about 18 bus houre away,and
being a trained plant morphologiet I felt the obligation to vielt Wilmington at different

times of the year,but without the unlimited help of two residents of 'lilmlngton,llru. Cecil

Hur



~

2
f.lmt I have observed until now (end of February):
bt ean part is & pulb-rhizome,ss it ie only known of monocots.To say that the
The subterran

t
«They do not stay on the uppermos
ette is somewhat incorrect
leaves are staying in a ros
n

rt of & vertically oriented tap root,originating or its scot part.The leaves MMM, or
jo. 8
better tne epiterrestrial parts of the leaves stay close togetner but originate frem

& more or less norizomtel gpowing short rhizeme.How grows tnis rnizome?Is it a monopo-

dium or a sympodiummiProm the base of the inflorescence stalk starts the rhizame to grow

diagonal (when ?) downwardand brings in this way the terminal bud into a desper level.
and fruit
; to & on & higher level in the ground,This
During the flowering time the rhizpme seems tay X
going downward of the rhizome causes the femnel like oriemtatation of the leaves in winter
It ia a p:tuun adaptation against drying out.The terménale bud is upward directed
0 (Fobruary) in December I have this not observed,The rhizome movenent has to be studied

in April when I am going again to Wilnington,further during summer and in fall agin,

The intolation of the inflorescence I have mot stated yot.It must take plage in the previous

year,because the inflorescences appear in early february,and the flowers are to Teoognize,

I saw the vegetation point of a not flowering specinen,Dhe cone is much elongated and the

leaves show a very long hypophyll;the epiphyll is not developed.3o,ths hypophyll,growing
b

young
on ite base is acoellerated,the epiphyll ovious delayed in its growth,The end of the rhizome

shows leaves with a very long (subterranean) base and an undeveloped epiphyll,Does this

¢
1. develop to petiole and bladet="Tn the greenhouse Plant during the whole year young leaves
develop,The genter has somewhat moved of its original place,because the rhizome is growing

on ite tip and the old end dies off.First die off the opltmutriql part of the leaves

and the subterreansan parts,the food storing leaf basis sPersist for a while,In the natus

and faster
Tal habitat the dying of the epiterrestrial parts goes further a8 in the greenhouse plants,

What causes the variability of the winged petioletAre the Petioles longer and less wingod

when the plants start bluming!hbor—biviui.on in the leaf,The leaf base is elongated;it

stays subterranean and remains without chlorophyll,It is fleshy and in the oenter it reaches

it greatest thickmess.A corss seotion looks like a flat triangle,
february plants

I planted some of the
Yoo high,so0 the greatest Part of the bulb ie exposed to light,The petiole

which mpperas normally above the ground is much shead with the development,The first petiol

"

st |

I
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These fleshy leaf basis correspond with the fleshy/ scales in the bulbs which are nothipg
These

lss ae¢ the trenendous developed hypophyll.In Dionaea the leafbasis are somwhat alymy and
els
gontein a great smount of stmrch.The leaf basis stay very dense together,The diameter of

Tr
When with the first feezing in Winter
a adult specimen is sbout 5 cm,
the bulb rhizome on i s 1
the big leaves/ die,this concerns only their MENQNMESXM part,The leaf basis remain alive

They serve s starch reservoir,They become exhausted and die nmuch later with the dieing

of t.‘.ha rhizome on old end,The entire bulbrhizome dies on the backtward end and continued

to grow on the tip.This the eubterranean orgen has in common with the rhizome,The stoage

of the food in the large leafbasis the subterranean orgen has in common with the bulbj
therfore we consider it as & hzbbrhisnma-"l'hc shootmrt grows in general horizontaly.

Ieleo find a case where it grew curved in ite horjzontel direction.The older part of the
bulb rhizome persists mostly 2 vegetation periods.The older part is distinetly to recognize
from the younger one.The hmi..m-le end seauns to be formed by the inflorescence stall,and
on theapicale side of the base & new bud is to recognize already in February.When the ini-
¢lation for the next flowering period takes place I don't know yet.The rhizome is there
fore to consider se & sympodium,This wee already steted in the article of Marshall 0, Bmiths
The young bud is,as told on the base of the infloreacence stall,Yet the rhizome possesses
an ability of intercelary growth,By this the bud mey move away from the inlorescence stallh
beeesBut much more important is the intercalarous grogth for the retdining of the correct
level of the bulb-rhizome in the ground,The latter is about & - 5 cm in the ground.In Feb—
ruary I Plented some bulb-rhizomes too high,The result was that younger part of the rhizome
grew downwerd,and the young leaves sppeared nearly in the normual position.The too high plan-

ted leaf basie did not become green though they were exposed to light,They raniand white amu

died off,
terminal

In the bud of the balb-rhizome the hypophyll is much ahead in its developuent,The epiphyll
from which petiole and blade take their origin is still very mjmute,When the tip has reachd

the surfece,then petiole lmd blede start to grow in the desoribed way, A £ 5

with which it grows in its natural habitay
Finally some notes:On my Window in Philadelphis twice

What is so interesting on Dionsea is the vitality

leaves have cought fies,Tt took X0 0

Ly 14 day to digest them in both cases,The leaves also regenerate from the base,
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I in Ocearville,l.J. szain July 24,1948,The leaves show no difference towards the plants
was : ylieds mgadr

in Filaington,jet the flowering is delayed for about 4 to 6 weeks,l found & specimen which
=1

had etill two flowers in bloom,ihe other flowers were allready closed,The swumer is long

enough for the ripening of the peede.Flante which I had at home during July,produced fipe
seeds,The fruita ripen in Qoeanville,What the desemination is concerned,the dead dry pla-
centar tlssus may form a certain pressure upon the seeds,because,when the latter are touche!
they jump away.The wpper part of the ovary which coWers the seeds like = oup,disappears
before,sc the seeds,black end shiny are open vieible,The intercalarous growth of the
Thizeme which moves the terminal btus away from the flower stalk takes Place during June
and July,during the ripening of the fruits.8ince thie new rart carries leaves,and posseses
tho leafbasis,Bo the new part of the bulb rhizome 1s formed at that time,while the older
Part with the inflorescence,resp, infrutenscence stelk is etill alive,The dieing of the
lattter part takes place later,It is like the situation in many orchids,vhere the old,the

Previce year subterreneen orgen provides the food for leaves and inflorescence ete.,end

& new tuber is formed at the eams time,Her,as repeatedly mentioned,we have not tuber, but
a bulb rhizome,

To my visit in Wilnington,sept.s - 6.In his article
Eastern United Etates Coastal Plaing

"Ecological Problems of the South-
(Botanical Review 1942)B.¥,¥8l1e writes on Page 534



(Bpril 23,1951) [

Observations on Dionaea muscipula Ellis in its natural habitat around Wilmington,N.C..

= q=camass=s=a=

Dionasa museipula is noted in Engler-Prantl "Diec natfrlichen Pflenzenfamilien”
yol, 17 b ,second edition 1836 , p, 774/15, written by Disls,After this author the name
derives from Dionsia,the Greek godess of love-attraction, "des Liebreizes".As Dionaia

attracts evryone,in the same way the Dionmea muscipula catches with its leaves everything

which comes close to the plant,There is only one speciesiDionaea muscipula Ellis,in Speg-
aum moores and moist savemmahs,only in the coastal Carolinas,Flowering time in May and
June.Then Diels continues to writesThe unique plang,with which (in ¥M 1768) the insecti- !
vory was discovered,is in danger in EMME its natural habitat and needs protectlon,I re-
peat this - on amccount of its importance - in t.he.uriginnl German languaget"Die MMl ein-
zigartige Pflanze,bel der (1768) zuerst die Inseictivorie entdeckt wurde,ist an ihrem na-
turlichen Standort bedroht und bedarf des Naturschutzes,"This remark in e German written
book,and published in Germany in 1838,1is valid still today.I have to talk later about
this problem,The illustration 5 & 479 in the book shows & photograph of flowering plants
taken in Wilmington by Uphof,So far the German source, - More about the history cann be
found in the book of Francis E. Lloyd "The CGarnivorous Plants",Waltham ,Mass. 1943,cheps
‘ter XII, ps 177/104.
The problems with which I wanted to deal were 'lee followingiThe life cycle of Dionaca

in its natural habitatjhow is Dionaea adapted tp its envirement?How lives it in such a

limited area?Comnected with this was the question:"How lives Dionasa outdoors in a simi-
lar habitat in the latitude of Philadelphia,res, New Jersey,and could it become estab- |
lished there?

Regearch work on Dionmea is mainly done with greenhouse plants,and here the plant is

cultivated everywijere.For instance in the Botanical Garden Munich-Nymphenburg,before

World War II,and now again,the plant was and is cultivated and raised from seeds very
successfully,In April 1850 I have sent a fresh collected specimen by air mail to Munich

and have received report that the plant is doing very well.

Hunt Institute for Botanical | | tatiol
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Tn the natural habitat very little,or,I must say nothing wae done in this direction.

o do worlc there is by far not an easy job,Living in FPhiladelpnla,about 20 bus hours away
and being a trained plant morphologist,l felt the obligation to visit Wi.].r-::.ington at dif-
Perent times of the year,bub without the unlimited help of two residents of Wilmington,
Mra, Oecil Appleberry and Mr, Olaude MoAllister jr. who were kind cnough to drive me with
their cars to the localities where Dionaea can be found,this work would never have been
dote,I want to express here my deepest thanles for their great kindness!

\For:the firestotine i thevaren: I was in Warsaw,N.U, in July 7,1048 where I saw the
plant for the first time,and In July 8,1048 I wme for the first time in Wilmington,N.0.

It was then frulting time.I was then in Wilmington again in December 27,1848,in April
15,1949 - Easter time - in June 6,1£49 - it na.ﬂomriug time - September 3 = §,1848
April 7 (OACOOITNEWENEMINGIGONY 1650,June 3,1950 (again flowering time),and July 15,1850,
when I returmed from myf journey to Miami-Key West,and I have report from lMrs. Applabe;'y

July 2,1851 I wao agein in W, on return £ron Ouha It was d
about the situation in fall 1980,In Yebruary 1949 I received livihg miterialjin July 12,
1948 I took some plants back 5. Philadelphia and planted them on thet day in Oceanville,

Since that time I have planted there about 20 plants.
NeJe,near Atlantic City,N.J..The habitet therels very pimilar to that of Wilmington,N.C.
In fall 1850 I found them all alive.The only difficulty I have,is that the people dis-
cover the unusual looking plantsand take them away.

I will now deseribe the plants how they look in Wilmington at the different timee of
the year,Oodachromes were taken fron different distences,I used mainly a Kine Exakte II
with the close up equipment.In general the plants grow in grase lend,in the so-called
grass savannah,together with the Lablally pine (Pinus ),with Sarracenia
flaya ,and Drosera intermedis and rotundifolie and also with Utricularia subuleta-cleiste
gams MIDGAMEMY to name a few other carnivorous plants.The soil consists of a mixture of
peat,humus and fine quartz sand and looks grayish black,The humidity of this eoil changes
very much throughout the year.in winter and epring it is very wet like a sponge.During
the summer it deyes more or less out.In September 1849 when I was there the soil wms
ver dry add no Dionaea was to discoverbut in 1850 when the soil contained morc water,
Dionaee stood alive until late fall.The Dionaea grows also along road-Hifd or highwey
sides,in ditches,vwhere the moisture of the soil remains nearly the same throughout the

year
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ey insects.There is aleo in the natural habitat a great variabiliiy in the red coloration v

of the tx;aps,'m it eeems to me that the coloration increases with the age of the lonr.i'hor_.!'
s; also & variebility in the length of the inflorescence stalk,0n sunny localitles it is |
shorter and stiffer as on shadowed pleces end especially in greenhouses,So far the observe~
‘tions in Wilmington, .. 1

On my differentiripe I took plante hohe to Philadelphia,and kept them either in the greenhouse
at the Fhiladelphia College of Phamacy & Scinece,and also at home,In both ocases they grew

very well,at least foﬁ a uemin)! ength of tima.{)nu plant I have since Jul;,r 48.11-1 the green-

i : Ay Ay e -
/. VYory # By 72

house,end on June 15,1545 1t L still in good shape,Thio plantid et the wild plazte
by the fact that it wes not exposed in lrintar freezing conditions.The plant is watered with
destilled water and the leaves are never fed,The leaves have & relatively long life time;
they punlatfz several monthe.The inerior of the trs.pa shoWs some signs of coloratinn,b;zt

ﬂu&h o get so red as the "wild plants".During the' second wesk of February ,the first

ml.gmnf fl@toring Were obeerved,On that time the petioles were very wide winged and relati-
) - Older leaves of last year have died,
vely short,and formmed a deep fennel,The plant produced 2 inf'lorescences (the second appeared

_moh later),The blooming time was ebout late Karch~April,of course much earlier than outdoors
There are always several flowers bleoming at the same timejEhis is in contrast to the :‘.’lnwe—-
'l_'in_‘g.of Drosera where always only one'flower is in anthesis,Also in June I oberved in Wilming
ton that many flowers on an inflorescence bloom at tvl;: same timB.Thaapotaln ara‘whi.t.o and

the diemeter of the flower is about 3 cm,The stamens are nuserous,The pollen forms tetrades;
I never saw such beautiful tetrade pollen as in Dionmea,The ovaiby contains many ovules which
sit upmi & flat central placenta,The fruitwall uovcratlym = We hav & paracarpous gynaeceim
in the sense of Goebel (Organmograhy »figs 1992,p, 1913),and style and stigsa fom a tube.

We have therefore 'Rbhroahnr?@",a tube etigme sinilar to the same formation in Viola,but
different by the fact that the flower is actinomorphous,Goebel consid ers such a stigma as a
result of a reduction of the tipsof the carpels,The flowers are protandric,The first two

daye the flowers are male,the HMARHOMiowdg style and stigus look - seen from the side -like

A little rod upon a wide and £lat ovary,Then the tip turns out fosay structures, like the

s of & sea enencne,These then cateh the pollen,How the fertilization takes place.i could
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M‘ yoar,Here the plants are ~alsod in Wilmington - eepacially in danger to become

' digged out by the residents and to be sold to dealeralThe Dionaen does not grow in watexn!
"bhqr alveys prefer a somewhat elevated level,May I compare the situation with the - date

they
pﬂw,ocl’ which it is sajd mtkel their feet in the water,theiy head in the sun!I never

saw it growing together with Sphagnuze

Now let ua start with the situation,as it is in April,and es I eaw it in 1049 and 1850
In winter - &8s mentioned I was there in December 27,1948 - Lhere is very little to be g
seen,The soil is very wetjthe plants look deadjwe see the dead leaves and in the center
a tiny green spot,which indicates that the plants are alive.To go in April to Wilmington
is really an experiencell observed in 1848 and 1850 that when in Philadelphia the poplar s
start blooming,in Baltimore the male Batkins have already dropped off,in Washington there
is cherry blossom time more or less arrived,and in Wilmington Dog Wood (Qornus florida),
or Buck Bye (Aesculus pavia) are in full bloom,It is very interesting to see how spring
moves northward!The summer is in Wilmington about ten weelks longer as in the latitudes of
‘Philadelphie,This problem is important for the Dionaeas which I have planted in Ocean-
ville,N.Js.The cummer is yet still long enough to ripen the seeds.

The country in Wilmington looks very ppetty at thic time of the year.The different -
ocakes,for instance the Life Bak,Quercus virgnisna,are in bloom.Many carry the hemi-stem
purasite Phorodendron flavescens;or mistle toe.The Azalias are in their most beeutiful
color,But when we come to foresk - and Savannsh grass land,we see all over the fresh
signs of previous forest-EEMMN and grass fires.B,W.Wells writes in his article "Ecolo-
gical Problems of the South-Emstern United States Uoastal Plains"(Botanical Review 1942}
A¥inter- and Bpring fires are as much to be expected as summer rains" (p. 534) and on

_ page 5451"The highly compistable nature of the vegetation incresses fire incidente so
that these gra“»sadge bog or savannah areas commonly burn every year",The people there
1like tPrae firu,hacnuse they lkill the vermin,lr, J.B. Newton who owns the place where

o NAReNe0] I found most of the Dionaems,told me in April 1850,the previous
fire had $o him & value of about § 200,- The Dionmeas do not suffer by these fires.
On the pine trees,especially on the older ones,the older needles burh away,and the new
needles etme out f£rom the bude,This is very good to be seen on the Pinus palustris,the

long leaves pine which grows there abubdantly.The bark of the pine trees is black,but

Sy TR S
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terranean,l have her also io refer to page 2 % 3 <TMehavenantioned there

the lebor divisiom
in the leaf,The development of the blade which in comparison with other parte of the leaf !
45 dalayed,The blad develops following the pleuroplastic principle (Prantl),The midrib is

much ahead in it develpment,It is bent downward in a very sharp angle to the petiole,During

the development of the side parts of the blad (which become later the two halves of the
wvalve trap),the midrib moves away froa the petiole.These two side parts stay in a very nar-
row angle to each other,vo in a transversal section of the two halves mppear nearly par—
allel to each other,The edzes with the bristles are rolled in,The midrib contains 2 ymscud
lar bundlesjeach of them sends & branch into the two halves.These halves show then en imbes:
aive intercalarous growth,When the midrib has reached nearly the same direction as the Mis
petiole,the blade looke like e closed book,The bristles are ahorif and still bent inward.
They overlap each other.Now finally the brietles com out, still r;mok like bent,yet the two

valves touch each other,Finally the angle between the two halves becomes wider,and the

bristles strech o e

for the catching of prey,The trizger hairs and the dig:rbi.ng glands,both multicellulare
struotures ,are developed very early,lomp before the completion of the trap, |
The petiole is,ns mentioned assimilating organ,It is green and winged.The primary leaves |

which appear at the begimning of the vegetation period,in February or Harch, are relatively
becone
short and the petioleshave very large wings,Later in the season the petioles MMM much lon-

= valye trap,in a
ger and the wings ere much reduced.It has also the task to bring the blade ¥y favorable

sltuation for ua.tohin.g prny.ﬂf course the blade csplc!.nll;r the outside of the tra.p (= iden-

N R W Lo o' 1
tical with the .l.o-usida of the ﬁnf h‘fade) tnkea part on the aasi.u;.’ilatim. -’! o o

T,
f

The subterranean pert of Dionaea is also rather interesting.It is a bulb-rhizome,s struc-
ture which is - after Troll - only known of monocots,where we have mainly bulbs.The shoot
Pert of this bulb-rhizome is & tyny structure of about 3 - 5 cn in length and about 1 gmm
in the crose section,The vertical diemeter is & little bit longer than the horizontal dia- d
meter.This shoot is covered by nuserous very succplent structures,the basis of the leaves. ]

Some of these leaf basis are thicker than the shoot from which they take their origin,This

ie the came especially about 3 om eway from the poit where they are attached to the aho'g!/—.

f&
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J / The Diabribubion of Fruite and Seedss

In the June issue of "Frontiers" J ewel 1 C-w6 ey exhibits 4 photographgh

with the text below "How seeds travel?.Phess words sre incorrect,Not everyone of

theae pictures dem %6 "how seeds travel"lSomes photos show the distribution of

p— T ~—
448, Gthers of seeds/let us not Porget the fact that a fruil originates from & |

>

modified leal,a fruit leaf,while & seed from an ovulel = ke

* The distribution of fruits and sesds is one of Ghe most amazing chapters of
botany,It has emdy its p&_mlla‘#i%’ w}.lmation,?'pmceas which precells the
‘development of fruits and seeds,because - as a rule - yitithout pollination the
‘growth &f the fn:its and seeds is impossible,

) /
‘They nay also look somewhat alike,ns,for instance,the fruits of Heaven Tree (Aflan-
Indian Bpan
\ thus) and the sesds of the m(ﬂatalpa) both very abuindant around

Pliladelphia, Sui7 w
\ e
!a—\ho-wmm_um%mh to describe howyfruits and seeds are distributed
W?lﬂntsi bivwe don!t distinguieh-between -Pruite - peelda, How nre Trulth
shall
and_seedwdIFLFITUTED Dyfthe-plentelle have—to speak only of flowering plants,

The others,like ferns,clutmossest,horsetails,or even mosses,msiroons and algae

have no fruits and seeds,They produce onecelled Fomus,called "spores”,n Greek word
Which meens "sowing",and which is used now in this sense,

In the distribution of fruits and seeds there are two possibilitiensThe first

one is that the mother plant itself poscesses 2 to distribute them.In this
\ ease we Speak ona.utuchog",}of "self-distribution ;‘s'ecmd the plant uses foreign

sueh as
means, lidee” the wind,water,or wimale yfor this purpose.Then we call this (&llo or['/\

or "foreign-distribution?, <
ol {‘( .-’w(
Let ue Pirst consider "WIMl: "antochery",The sinpdllost way is that the fruits

and seeds have a certain weight and simply dropf off the tree,The great fruits of

the Ossn.gs Orangef {L!aclux-a) or the seeds of the Horsechestnut are well Jmown ki
I'h" Thte

examples I’Wel:';.r peculi.sr of thic simple fall movement is in the mangrove plants as

weo have then edresdy in Florida,The mangrove is one of the most interesting planth
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2 eal¥ Lynler rapanes

societies,It is a tropicel swamp foresi,growing in Hw]
oluding the mouth of rivers)on the ocean shores in the tide region where the brea-
kers are not too strong,This forest is composed of & certain group of shrube and

trees (inoluding palus),belonging to different plant fanilies,This swampforest oe—

curs as well in the tropics of the 0ld as of the New Vorld,* In-Fleride A

smos,The conditions of the soil make it necessary that the root system and the
propagetion possess certain adeptaticne.The soil mostly is a very tough,grayish
,bad emelling clay,very poor in oxygen,So it is helpful for the plant if the ger-
mination of the seed already takes place in the fruit and istzin;mfel;d to the mo-
ther plant,This is termed "vivipary" and is demonstrated in HiM country by our
native Rhizophora Mangle®*,In this plant the t-;p root of the germplant reaches &
langth of about 10 cm and the point of gravity lise very ulose to the root tip.

In this way the ;rmmg geruplant falls like eon mirplane bomb in the soil,It producefs
very soon sideroois and thus the young plant is anchored and protected againet the
ocean waves, - Other means of .aﬁgi::;are growth movements and one of the most
-f&bjiﬁa‘&ing exsmples is the peanut (Arachis hypogaes).The plant is native in Brazil
uﬁ@%ﬁm@ today in all warmer countries of the world,It belongs to the legumes.
The peanut has little orange flowers and the peduncles of these flowers grow toward

. o
the light as evey flower stalk does.Buit after fertilisation they turn eway from the

{S 85
light snd grow Gwai.tive/;rgeotropiu) Mo—!rh!'g'ru‘m‘{lt the beginning of this swert tie
GXe T e =E =

young fruits memedw very small and so it ie relatively easy for them to penstrate
into the soil,When they are at a certein depth they begin to grow and reach their
normal 6.1t is suppoded that the fruitwall is able to take up food from the adil
because the fruits which have not reached the soil remsin small and mmdavaloped.hs

Mﬁgmem‘f—.-‘l’hrﬁ means that THe PlEnt 1tsely Pitts 1ts seedn “into-the solly.

-:Gomeming the different plants,canposing the mangrove,we distingush between an
“Ke.st.em" mangrove,growing in Asia,North-East Australis and Eamst Africa and a
Western" mangrove on the Weet coact of Africe and on the shores of the both Americas

:;rﬁl;i‘mplnm mﬁ* "bearer of bootsjthe top roote of the young germplants on the
1
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lang hnir,qnn{alnit\g gir (therefore ugt‘t.an is white) we have a kind of “ballq%"
‘bekFjiee between the hairs there im also much aixr and oo the seeda are very light,ile
have & "parachutist™n the fruite of our,or better,of the Buropean dandelion,because
4his plant is native "abroad".These "paz-n.chu‘;’;“ are very peopliar,The haircrown
(this is the calyx) is only spread out o dry whesther,On the base of each hair

are twgraauapinﬁrbioulatimn)and oni & rainy day the haire are turned upright and the

‘Mparachute” doca not wo
of the ash tree,In the linden tree whole c}.fstera of fruits are distributed by pro-

peller movement, I the—fired—care the wing ts wnroutgrowtin off the Trktyisthe- lin-
den tree it ia ofl leaf orgense-lpre-ieef!-wiioh-aote-as-fropeller.To this group the

fruite of our beautiful tulip treealso belonge, Fe-aloo bave-lalidere”,The fruits of
Indian Bean
the Heaven Tres and the sceds of the T ®H, the Catnlpa,are "gliders".The mast

mexber
‘beautiful exemple we have in the tropics by a aemsbr of the Cucumber family:lacroza-
nonia maerocarpa,The seeds,resp. fruits have wings on both sides,In Macrozanonia

(fram one end to the other) ! :
‘the expanse of the wingejare about 1V o whilaew the Plat seedf has only a brﬁd‘bh

‘of ebout 1 ¢m,All theee adaptations have the function to delay the rapidity of the
'm,l and to give the moved air the opportunity to carry the fruits end seeds sway,

It was found uut{'bhat on the fruite of the Heaven Tree thu delay :of {te fail’ was e

c@l.gilt.'ers of them,may nlso be rolled on the ground by the wind,These are the so-calla

"timble weeds".They are very sbundent in the region of deserts and of sand dunes,
but also around Philadelphia,For instence,there is a grass,the sass-is—indeed- "Tiffs-
"Tiumble Weed Grass" (Penioun cepillare L,) which during the time when the fruite
are ripe,has a very prittle stem,This brmkfs off and by the wind it is rolled whkth
fruits on the ground Very inveresting 15 one of the introdiced HOrtensial (H. arbo-

g

rea) which we have.in. our-gerdens;Fhese ghrubs = blooning at the begin/of August -

have large white sterile flaggg_n-gﬂhr_m.;_te -attract the pollinating insects)
¥There is a similarity with Snowball (Viburnum),but Hydrengea belonge to the Saxi-

fragaceae,Snowball to the Oapréfoliaceae;the white optical apparatus is in the case
of the Snowball the corolla,in that of Hydrangea the calyxlSeme of our garden varie-
ties of gboth plants (Hydrangea ond Snowball) possess only sterile flowers.
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8
aud analler ones which possess stamens and pistils which thmwewséh are fertile.In

v
fall the whole blﬁstar of fruite and the sterile flowaz:d{r-y out;the WS stelk of

it is aleo brittle and breais off very easily and€he entire forgation is rolled on

the ground by the windjthe sterile flowers aef as a sall.¥ou may find these fruit-
on the Tloor between shrubs.
A very faseinating shrub is the "wig/ahrub"(Cotimuh cogyria),sonetimes to be seen in

our gardens,There are only a few/ripe fruits,pOt the stalics of undeveloped fruits

The distribution of fruits and seeds by the moving water/the "M}s atill
more effeotive when we think of the possibilities in the oceans.But let us talle firdt
of the importence of ihe fresh water including rain,The latter is very impartant.!'ha
small aeedu of some parapitic living flowering plants of the Pamily Oro‘hanchacene sid~
ting on the root of the host plant,are brought there in many cases by the rain water
These seeds are eo small that they penetrate between the particles of earth.From the
root of the host plant seems to be produced an influence,perhaps & chenical eubatance

or a hormone which causes the geruination of the seed of the parasitic plmt.In thia

e

Mo oant “f ot &
on e single beech tree,lWe know inda TUIts that open only during wet whmtheri?ﬁw

of the seeds are lighter than water and although they are without peculiar adapta-
tions thsy are able 4o swhoff with the utycas.ﬂ' the water movea/;quick}l:\s it -d-m-tho

Way Wwe may understand the larze appearanige of b beechdropl 1’1""};2, (Bpiphezus vz

case in the European prealpine rivers the seods nay travel about 150 miles a day and
this means very much in amall Burope.The fruits and seedgfyBf high-alpine planta are
transported by the movfing water into the valley and nay geminate MMEWM snd the Wlw
1 (s )
plants may grow there,When T lived in Munioch,after evdy floo could p;5 upon the
gravel- end sandbanks of the Isar t¥ie-wlping river sa-with-Humbeh-ie-sddi Gt}
high alpine plants, AULTripinaye—titble-Crucl faraesor- HINETIE Al
Wﬂ living in the lime sianj alps in a high altitude,They dis-

Wadr Voot
appear agr.n with the next flood,~Naturally "hydrochory” is mtich sore important in

the oceans,Here the Pruitg have very useful adaptations.The best known swinning Pruit
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o
is the cocoa nubythough men is most responsible for its distributiosn in the entire

apnknn of i:E !h_E; mmmmmm
fug.f-.a_.._.m.(_ r!u

ike sea wortly chips , weey nust be fitted A#foY

— e

il g e
long end far journeys,First of all they hewe=se-possess i buoyancy’; therefors
they have air-containing hollow spaces,.The—center—oftho toend mib—io-surh and the—

Mbssua. subetemtd 6ile1d6 Dh-thelaut! = iL is the-Froit et~ alse-conteinp-air,

because they have it be bugyant longer time
The second adaptationf is that these fruits have to ba.mﬂs%da the third

\»syxuamo
one is a certain resistance mgainst the ocean waves,esspecially Kgainst the breakesa,
A1l these demands are fullffilled in the cocon nut,This is not a real "mut";it is,
\

like the cherry,a stone fruit,a drupe, and what we see crdinaril;r corresponds with tie
pit of the cherry,the stone pit.The whole fruit is much larger.It has outside a
greyish-brown smooth slcimgl which makes the Pruit wmekebebbe, ['then follows a thikk
fibrous layer me) which
mﬂl contains sir and then followa the d.:an.du:qnmticned pit,containing
the seed which we eat,or of which we obtain fat,(Dried pieces of the seed are called
"copra"), Rie—sessemnuis—ane—mhieto—flnas langtdisocn-tho-mrfece-al tho-ocaan,
In the tropics of South-America grows a climbing legume which has pods of about

n and very herd
1w in logth;its name is Entada soandens.The pods arem and Ma

nearl: nens
have & frame on the sdge ofﬂn{;'ger 4 They nre articulated and the partu appear

more or less swollen and contain a large seed an}I'"'I?The entire pods o m of ¥h

then are transported by the ocean currents from the tropics to the polar zones, Nee

Another meanffor dispersion of fruits and seeds are animals.This also includes man

but T will not talk here of this fact'boomo—;zu roohy end-hdetory-ofcultere id

T
h‘-ﬁ'ﬁw‘g fow plants travelled with man is a dﬁptsr in

itsel?,The scientific name for the distribution of fruits and seeds by aninals ig

Yzoochory", This distribution can ogour in different ways,The first one is that fruite
and seeds are fastened oubside of the animal,on its hair- or feather-covering, ie

1 L]
cell this "epizoso! distribution, snother Wy is that fruite and seeds ore eaten angd
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! o i
the soods leavo the body #f the animal with the exerements,Tuls distrilutlon inelde

the anlusl L8 onlled "andosolo".We have oven a third Poms of dispersien which is ¥
‘miled "wynmolo® mnd whioh s u;;’ wilnale gathor fruits and sesds.The latter are
moatly of larger nlse,The anisale MO0 thas Ln s stors place In the soll for later,
and forget the burlal plude,or they lose thes Jhen they oarry Lhes swiy.All these
soooharis frulte have adaptations for these different ways of dispersimm,The eplzols
frufts are MMMBAOM dry and hard and have priciles and spikes on thelr surfuse.ié-one -|
‘wnlis Li-lrte-sumser-oP-Trit-Shrough-LUis soede oy THE T WISTE 1o 1Tectionof-frotty
sandduies on our ssshores we have,for Lustenae,tle 'Iurumgrw
the frults of which stick Lo our slothing extremely mmdiThe cpines of epizolc N
frults aay be so alarp that they pmetrate lnto the flesh of anisale,In this way the
‘ralsing of shoep becases impossible Ln wame parte of Austrslis.ln tho deserts there
are frults which are adaptod %0 the feet of wamsale, Vi iey trasple upon thews,the
oo called "trample bure”,thay became carried nwny,Trese-feaite lock sery—cravt,l have
womn one with very large and dangerous houks (Lie nmme was Marpagopiytus procusbens).

. s ol
Aalsa-gmialil for-the-entrtutly the help of wigreting birde the eplacte (mnd also
mdozole) fruits say travel very memg fur,

Sanstructed quite Cu‘t-mi‘t- the frults which bave to jmss the intestina! ca-

7al of the anlzals which wre estlsg thamithe "endosolo®dietribution, Plret of all the -
fruite =dst have somotidng which attracts She enlsale sid couses the: to0 eat thes, They
are flesiy mnd juley and have m taste wileh is loved by the .rmulafn to por

i

#0888 & spoctacular color or mell se thet the aniasls obeerve thes fro a
distance,Birds take the greatest part in the mdoszole dleparsion of frulte and seeds

They see red color best and in this -.fu way understand the rel color of many of owr
fruite Thasly
_.wmm i in-
" b 4a
teresting Mlt c’ frults sovept the whabkie color onky when they are ripe mnd
Mmuuntm.-»_u Shelr-oibid

we— it oS for- feear-hhie
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SW it ie prevented that they are eaten too enr ly . Faboeho— i
saphnaize kit E:uits which are polsonous to man are often hamlese to birds,The |
"Deadly Wightshade" Atropa belladonna,so dangerous for man is dispersed in Europe
where it is native,by birdas,eating the black berries without injut;noe.'rna seads

must have & strong resistance against the activity of the digeﬂtiﬁ Jjulces sEn-aihar

inete-rery-rood WW
Mﬂnﬂm@wwﬁmw

In the fertilizer,originating of the sewege of great cities amre contained meny toma-

to seeds,Where this fertilizer is used,tomatos grow ma "wildflowers".The seeds have {
reteined their gemination power even after paseing the digestion of hnmeny eaters

and the fermentation in the sewage plant.

. I and heavy

In the "symzoic® distribution the relatively large'fruita and seeds which have

no other ueams for thbkr distribution,are carried ewey by animale.Especially MMt
rodente, like our squirrel,geather and store them and therewith they diepara_%u_m_ Pruits

the aobrm;ﬂﬁmmmm
! ey —
Glg g - JIW |
1B .\l(aﬂw%?ﬂ/
‘Pinus cembra) theYeeeds of ch are distributed only by a certain.biwe,
enting a part of them

1o wings end they cannat be sarried nwmy by wind 1ike obher tormiferd aceda..
To the synzoic seeds helong aleo thoee which are distributed by ants.The ssientifie

the tree spreads out.The seeds ars too large

name for the plants which possess such seeds is "myrmecochorous" plants,The seedad |
show very interesting adaptations,In gmeml‘lthay have E{siza which mekes it possilibe
to be carried away by the ante.The seeds have fleshy outprowths,called "elaissomes®,
rich in fat and albtumen,a food for the ants,The insectr cather the seeds and disperse
thh*us it is characteristic for 2ll synzoic fruits and seeds.In sur country we have
smong other plants the Oelandine (Cheledoning maius),the viotets and others,but in
the tropics where are so meny varictien of ants, there are emiphytic 1iving plents,
aitting on etens snd branches hiph in the irses whers they zet much Yight.Thesa H¥MR
pl;.l:?.a are extremely adavted to ant dtstribution and ‘-:ithnuf- this they would never
m those fayvorable nlases Por thelr growth.In the tropical farssta of Brazil or

eloswhers the neats of anis nhon trees contain a certein society of antenlants whi
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E Tuition Fee

‘@ Matriculntion Fee

S szz SCHOOL—SPRING TERM OF 1942-43

oulrel o TR Famifiae wilh the w.,m
Govzr.’n{nk Pl,umﬂs‘f, as published in the Uni-
versity Caralogue and Bulletins.
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20 w oo .
Cornus fiorida L.)

In Parks und Taldern in und um Jew York City aind in.der E.April_-

| mE1fte die 3lumen von Cornus Tloride L.vom Dogwood-3irauch,za sehaue

“ir sagen " Blumen ";denn es handelt sieh hier um die bliiten éhnlichen
mﬂ,“u’m’en .Die eigentlichen Bliiten sind klein und unscheinbar;
sie haben keinen eigensn Schau-Apparat,der die bestiubenden uad 8o
befruchtenden Insekten anloeken iilrda.ler Schau-Appara® wird vielmehr
von 4 weissen,velt ausgebreliteten Hochblattern gebildet,dis asa ihrem
apikelen Bnde eine Dinkerbung mit vertrocimeten Gewebe sufwelsen.
Dieser Sohau-ipparat lat basonders interssssate

Br bessteht sus Bldttern,wir wollen gleich sagen,abgewandelten Slite
tern.Be! elaom normalen Laubblatifkana man 3 Teils unterschelidensden
Alattgrund,d.i. derjenige Teil,mit dem das Blatt dem Spross aufsitzt,
die g'rﬁm Bli%tspreite.dis die Eohlensiure der Luft bel Lichtanwesen-
hait zu aszsimilisren hat und degwischen den Blatt-Stisl,der Zie Blatte
spreite In ein giinstige Lichtlage bringen soll,Eaben Blitter eine an-
dolra Funktion wis die Assimilation zu vollfiilhren,so iéndert sich auch
ihre Cestalty7ir sprechen von einer Blatt-letamorphose ".Das {st der
7all z.3. bel den Fnospanschuppen,jenen Blrtigebilden,die statt zu
agsinilieren denfichuts der zarten BlEétter und Bliten fiir das kommende
Jahr zu iihernehmen haben,denn diese sind am Ende des Somvers meist
schon fertig gebildet.Diese Enospenschuppen haben die zarten PLlanzens
teile vor den finbilden der ungilnstigen Jahreszeit zu schitzen,beconders
vor dem Erfrieren und noch mehr vor dem Austroeknen.Dis inespenschupe
ren sind meist niehtpiehr griin sondern braun,derbhintig und vielfach
verholzt.5ie stellen den im Wachstum sehr stark gel'irderten Blattgrund
dar,wihrend Stiel und Spreite verkimmert sind.ishnlich ist es auch bai
Hochblittern,8latt-Organen 1in oder unveit dar Bliitenregion.Sie bilden

oL

- s
vielfach den Schau-Apparat Tiir A1 Gestiubung,br+. Befruchtung vollfiihe
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renden Blitenbesucher,Sie sellien diese durch suffallende Farben nnloeku-
s sei nur an die Poinseltiasdie im den Gcwnchshauurn gu sehen l&t&.
- erinnert.

Bei Cornus floridas haben nui die Foohblitteryzeltlich getrennt,zwel
Funktionen zu ibernehwism Winter den Inospenschutz der jungen Inflores-
‘genz und im Frililing die Anlockung der Bestiuberysle werden zum Schau-

Apparatliit dieser Funktlions-ienderung ist auch eine Asnderung im Ause
. sehen verpunden.im 7inter sicht man an den knopfTirmigen Infloreszenzen
4 graune Knospeaschuppen in dekussierter Slattstellung,wobei die 2 Gus-
: mm bebonders verholsl erscheinensln ?rdh,‘]nht'e.et‘ﬂl in April,beginnen
mﬂua basaien Teile disser von jen Hocnblitiern gebildeten Knospem=
- sehuppen au sinchsen.Die wachsende Partie ist anfénglich priinlieh,wird

y . aber alaba:ltgduroh im Gewebe euthaltene Iuft,die ale Reflektor des Lieh-
: tes wirki,weies.Pabei breiten gich diese nun zum buhw-hpparat gewrdmn'
Hoehblatter flach sus.dsr Teilsder im ¥inter die Knospenhille gebildet
= hat,ist nieht mehr wachstumsfihigjer ist abgestorben und bildet die
S erwihnte Zimkerbung mit dem vertrocknsten Gpwebe.Das- es sich bel diee
gen ilochblébtiern um den im Wachstumn gelirderten 3latterund hnndelt ywird
durch die Tatsache bewlesen,dass die Nsrystur eine andere ist wie bei dem
faubblattern.Daer Zuwachs im froiling ibeptris "t die Knoepeaschuppe im
"’“ﬁﬁ? gg:sggoﬁd:iggigli?gng;en der gans seltam-m.?alls.'bei denen

1 an den Blétiern,wenn aueh zeltlich getrenntyaweimal ein Funkiionsvachsek

4 |
T B b A |
\

7 vorkomnf.An Stelle der Assimilationgeine Aufgabe,die Tilr gowinnlieh dem

tun
¥ Rlattern zukomib,tritt suerst die funktion alg Snospenschutz und dann |

stenen sie im Dienste der Anlockung der Wliitenbesucher und bilden den |

Sehau=Apparat.Entsprechend diedan verschiedsnen Aufgaben veriindern ale

dabe! villig ihr Aussahen.
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Fleisohfressende Pflanzene
Es findet sich hierflber eine Ummenge von Literatur.Vielleicht das beste Buch uber diesen

Gegengtand ist Franocis E, Lloyd,Carnivorous Planta
Im Nachfolgenden will ich mich haupteflchlich an meine Beobachtungen in der Natur " in the
field" halten ,Ich hatte hier dle Gelegenheit die Droseraceen Drosera rotundifolie
Drogers intermedia Hayneund Drosera filiformis,Rafginheimisch in den H.J., Pine Barrass,
Dionsea muscipula Ellie,die Venus Fliegenfalle,einheimigch im Gebiete von Wilmington,
Nord Carolina,ferner Sarracenie purpurea L. einheimisch von Neu-Fundland bis Florida
und die Utricularien U, infletsa,U, purpurea and U, fubulata - cleietogama zu
studieren,Die letzteren wachsen auch im oestlichen Nordamerikajich habe sie ebenfalle
in den N,J, Pine Barrens beobachtet,
Die beiden erstgenannten Somnentau-Arten, D, rotundifolia und intermedis,sind "ecircumpola®,
Ich babe sie oft auf meinen Ausflfigen im bayerischen Alpenvorland gesehen und da besteht
ebsolut kein Unterschied zwischen den bayeriechen udd nordemerikanischen Pflanzen.Drosera
rotundifolia bevorzugt die etwas hbher gelegenen Polster des Torfmooses sSphagnum,des aber
in America wohl aus anderen Arten besteht als in Europs.Drosers intermedia wird sehr hdu-
fig zur richtigen Wasserpflanzejich eah sie in "Sim's Place"(N.J.P,B,) zusanmen mit See~
rogenbldttern auf der Wasseroberfldche schwimmen.In diesem Falle sind die Bfdmnzen dam
melstens zu kleinen Kolonien,kleinen Gruppen,vereinigtsIn wie welt die verschiedene Linge
die Vegetationg-Pericde
des Sommers (in Oberbayern dauert der EMMMMM durchschnittlich von Mal bis September,in de
N.J,P,Bs ven Ende April ble spdt in den November hineinjdes ist in den verschiedenen Jah-
ren verschieden!) das Wachetun der Pflanzen beinflusst,vemag ich nicht zu sagen,Bei I -
rotundifolia,bleibt der Spross kurz und die Bldtter stehen standlg rosettenartig,bei D, \
intermedia wlchst er hdufig,besonders spdter in die Ldnge und erreicht dabel bis 10 em
und mehr, (¥ie #berwinternt) Die Bliten sind klein und haben eine weisse Kroneidie Bliten-
ISR RS stdnde gnhgrm zu ;enjenigen,bel denen nur immer eine Blite jeweils gu~
3ffnet ist.Die Bldtenstands-ichse ist gebogen und die gelffnete Bllite befindet sich immer
an der h8chsten Stelle.Die Blfitezeit ist 1 Tag,



o

e ————————
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Drosers filiformig Raf. wichet im dstlichen Nordemerika.Sie wird im allgemeinen ale Kdeten-

nahe Fflanze mmmn.d.h.h‘;ioizohot nicht allzuweit von der Kdste des Atlantischen Ozeans
inland weg,In den N.J.P.B, KM sie in Sin's Place und in Oceanville,N.J. stdndig beobachtet.
¥ie bel D. rotundifolia bleibt be D, filiformle  der Spross kurz,scdass der Rosettenwuchs
gtandig beibehelten bleibt,Die Blattspreiten sind lang und schmal und im Gegensatz zu den
Plattern der anderen Droseraarten,kann man keinen Blattstielerkennen.Die Bldtter gehoren

zu denjenigen,die durch ein verhaltnismassig langes Spitzenwachstum ausgezeichnet sind.

Diese Spitzen sind ~ wie bei einem Farnblatt - solange das Blatt nichi ausgewachsen 1st,
gerollt,Die Pflanzen erinnern in ihrem Auseehen an DrosoPhyllum luisitamum sunterschei~
den elch aber von diesem durch die Abwesenheit eines Stdmmohens.Interessant ist dase in
Drosophyllumdie Blattspitze nach sussen,in Drosera filiformis nach innen gerollt ist!

Obergeite
Dies beruht darauf,dass im Falle von Drosophyllum die Blati-ibebenesiine,im Falle von Drose-

Unterseite
ra filiformis anfanglich die Blatt-0MS&mdeRbe starker wichet,bie im voll ausgewachsenen

Blatt dieser Unterschied ausgeglichen ist.Die Stellung der MEMARCITIORNOGME/MEGMMABAMNGL-

WM Blatter ist vertical oder schrilg vertical.Sie sind etwa 1 - 2 mm breit und werden ca.
berseite

10 om dmig,.Wie bei den anderen Drosera-Arten ist die Blatt-l:-‘-‘u ( MasnbadiDansodun-
dagoldaconioDaodntersedianneohoshenogerhsbetobad) dicht mit Drflsenhaarenbedecit,Diese sind
reizbar und umschliessen das gefangene Insekt und verdauen es,Gegen das Ende des Sommers
wird die Winterimospe gebildet,Die Winterknospen befinden sich dicht am Bodenjdie Bldtter
fur das ndohste Jahr

eind nach innen gerollt und von HMMMMM bis zu 2 cm langen braunen Haarsn bedeckt; die alte
Bldtter sterben ab.Die Bldtezeit ist anfangs Jull (in den N.J.P.B,) und dauert bis anfangs
August,Die Bliten sind purpurfarbig und verhaltnismdlssig gross.Auch sie blihen einzeln,sie
schliessen sich jedoch um die Mittagezeit.Dies haben sis in Geminschaft mit den zahlreichen
Seerosen (Hympaea odorata ).Drosera filiformis ist keine Wasserpflanze,wie in vielen
Flllen D, intermedia,sle bevorzugt aber dis tisferen Stellen der Moore, insbssondere solche,
wo der feuchte Quarzsand mit einer dunkel-violetten Luftalge Zygogonium ericetérum Kize,,
eine Art "Meteorpapier” bedeckt ist.Hier lebt die Pflanze dann oft in Gemeinschaft mi% der
spdter zu besprechenden terrestrischen Utricularia clelstogama.Be komst ja in den Breiten
von Fhiladelphia nicht zu einer Torfbildung,obwohl Sphagnum genug veshanien ist,Der sehr

sauere Boden,der Moore,die wegen des vorherrschendsn Baumes Ohamaecyparis thysoides
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*gnite Oodar! iynite Oedar Swampa" genennt werden,besishi sua einem feinen,nassen Quarz-

o8
In den "Vhite Oedar Swamps' - Ohemaecyparia thysoides ist keine "Zeder"! - gibt eine

ganze Reihe von BlAtenp?lansen, einschlissslich einiger sehr interesssanter Orchideen,

Dionaea muscipula Ellis,die Venugfliegenfelle ist die interessanteste von allen Drosera~
Gewachsen,8ie igt als Endemiemus einheimisch im Gebiet von Wilmington ,N.C.,des bedeutet
dass sie nur in diesem Gebiet,@a, 300 km im Unkreksé von Wilmington vorkommt.Es ist,selbsr
verstdndlich ein Rdtsel,wie sich eine eo hoch spezialisierte Fflanze auf einem so kleine
engumgrensten Geblet entwickeln konnte,Man kann Diocnmea auch wo anders anpflanzen und ale
wachst an anderen Plitzen,die denjenigen von Wilmington dhnlich sind,eehr gut,Ilch brachte
1948 PPlanzen von Wilmington nech einem "White Bedar Swamp" in der Ndhe von Atlantic Oity
N.J.Die Pflanzen wachsen 1954 noch sehr schln und vermehren sich suchjfreilich war bis
jetzt noch kein strenger Vintero.Ich komme spdter nochmals darauf zurdick,In Wilmington
wllchet Dionaea in der Grassavame,einer art Parklandschaft mit Gras und losesstehenden
Kiefern,der Loblally Kiefer Pinus und der Long leaved Pir!e,Pinu; palustite.

Es ist kein susgesprochenes Sumpflend,trotzdem let im Frihjehr der Boden rscht nasab

Die Pflanze wichst aber auch in den Seitengrdben der lendstrassen.Man shbht daraus,das3
die Pflanzen visl Wasser vertragen kdnnen,Haufig wachsen sie in grossen Mengen beisam-
mensSchon in der 2, Aufiaje HMMEMMEWM von EnglerfPrantl "Die natfirlichen Pflanzenfamilien”
Leipzig 1935 ist erwdhnt,dsss die Existenz von Dionsea als "Wildpflanze" bedront sed.

Daa ist zweifels ohne im Jahre 1954 noch viel mehr der Fall als anno 1835.Die Bevdlicerung
nimmt immer mehk zu und immer mehr Land wird unter Kultur genommen jaush dis Bautdtigkeit
nimat zu und mit all diesen Erscheinungen ist eine Absemltung des Grundwagserspiegels ver-
bunden,Das ist eln Faktor,der ja heute leider auf der ganzen Welt zu beobachten ist.Ein
zwelter Falctor ist aber das Verhalien der Eingeborenen.Sie wissen,dass nach diesen son~
derbaren MMM Gewlchsen eine lebhafte Nachfrage besteht.Sie sammeln daher die Pflanzen
und verkaufen sis in solchen Mengem,dess sie wirklich eine welters Gefahr bedeuten,Bs sin
wohl Gesetze gegen diesen Vandaliamus erlassen,aber es ist nismand da,der sich darum
kdmmern wurde,dass die Gesetze auch befolgh werdenlZum Schutze des Aussterbens ldnnte man
Vionsea an allen geeigneten Pliizen entlang der Ostiuste der U.8, auspflanzenidas ist Mier

r bls jetzt nooh nicht getan worden.Dionsea kann in Gewllchshdusern bis zur Samenreife
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kultiviert werden.Die europseischen bolanigchen Gdrten tauschen Bamen untereinadder aus.

Der natdrliche Standort ist jedooh kilstennahe.Wilnington selbet ist eln wiohtiger Hafen
am Atlantischen Ozean.Um die Pflanze in ihrer natlirlichen Ungebung zu studieren,war ich
1948,1949,1850 und splter zu verschiedenen Jahreezeiten in Wilmington und im folgenden
will ich meins Beobachtungen beachreiben ,Im Winter ist nicht viel von der Pflanze zu sehen.
Ioh war am 28.Dezember 1848 im Geldndejwenn asuch kein Schnee auf dem Boden war,so war die-
ger doch sehr nasss.Ich war dann im April - etwa zur Osterzeit - in Wilmington.Die Fahrt \
dorthin ist um diese Jahreszelt besonders interessant,da man da ununterbrochens Fortschrei-
ten des Frilhlings an der Vegstation beobachten kamn,In Europs ist das nicht mBglich,Hier
streichen die Gebirgezfige (Alpeny,Pyrenemn) von ost nach west,wahrend in der Neuen Welt die
Gebirge eine nord-sudliche Richtung aufweisen.Die 8stlichen,kfistennahen Gebiete von Nord-
amerika haben anndhernd dieselbe HShenlage,und da - wie gesagt - keine wesentlichen Boden~
erhebungen vorhanden sind,kann der Frihling ungest8rt nordwirts und - selbstverstandlich -
der Herbat sudwirts fortschreiten,Dis Ldnge des Winters nimat ja immer mehr ab, je weiter
wir nach 88den gehen und in Miami wnd besonders in Key West,dem slidlicheten Punkt der U.8.,
ist davon dberhaupt nichts mehr zu bemerken.In Wilaington dauert der Winter hichstens 2 <
3 Monate,Bnde Dezember bis Anfangs Mdrz) und diessr Winter ist im allgemeinen gehr mildl
Die Lebenstdtigitedt von Dionsmea erwacht etwa Ende Mdrz.Mitte April - der Bodem ist sehr
nage - sleht man im Geblet fberall die Blatirosetten mit den Primdrblattern.Usber die Frage
m un Rosetten handelt,werden wir epdter noch zu sprechen haben,Die Pri-
::bl‘ttar unterascheiden gich von den Folgebldttern dadurch,dass sie dem Boden dicht auf-
liegen,dass sie verhdltniemsssig kurz sind und dese die Blattstiele breite Flugel besitzen
Diese Plugel sind bereite voll entwickelt,wenn aich die Spreite ~ die Falle ~ noch Wil in
einem gehr frihen Stedium befindet,Es sieht so aug,els ob die Pflanze zuerst den Assimila~
tionsapperat entwickeln wurde,bevor sie zum Tierfang ubergeht! Die Folgeblditer sind viel
ldnger,die Flugel der Stiele sind zu einem Einimum reduziert @nd die Blatter sidd schrig
nach oben oder wenkrecht orientiert,Boch zurflek zur situation im April.Im Zentrum der Blath
ressette kann man bei spdter blihenden Pflanzen schonden Jjungen Blitensteand erkennen,
Ich mdchte hier ein pear Worte uber die allgemeine Situation un diene Jahreszeit sagen,

Vee einem hier auffdllt sind die Spuren von Wiesen- und Waldfeuer.Diese Feuer spielen eine
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wichtige Bolle im Leben von DionaealDie Feuer ereignen slch meistens bevore die eraten

Blatter aus dem Boden kommen,Durch das Abbrennen des Grases verbessern sich die Lebenabe-

dingungen wesentlioh filr Dionaea.Der hohe Wassergehalt der Blattor Mdingt,dass di~. Feuer

dis PPlanzen nioht wesentlioch achadigen,Der Boden ist oin Gemisch von feinem Quarzeand mit

Humus und er reagiart sehr sauer,Er ist bls anfangs Jull melstens sehr feticht,da aber im
LT

fommer oft wenlg Regenfall stattfindet,ist er im August und September - bis wieder regnet—

Ldnge der .
gehr trooken,DieMM Trockenperiode wechselt mii den Jahren,Diesen Verhdltnigsen ist Dionaea

weltgehend angepasat,

Was man von Dionsea oberirdisch sieht,sind die Blétter,deren Spreite in so eigenartiger
Weise zur Falle umgebildet MemmNMM iet,und die Bldtenstfnde mit den weissen Blitten,Bevor
ich aber auf diese eingehe,michte ich mich MM den unterirdischen Organen zuwenden,da diese
auch sehr interessant MISM und im allgemeinen wenig beachtet worden sind.Sie bestehen aus
einem mehr oder weniger horizontal nchsmda‘;u ?ﬂ:;’m Rhizom,das dicht von den I%H
flelischigen Blattbagen lin.gahﬂllt ist«Von den dlteren Blattbasen sind Btiel und Spreite
berelite abgestorben.,Die Blattbasen bleiben viel langer erhalten wis die oberirdischen
Blatteile.In ihnen ist Reservematerial abgelagertimlt Jod zeigen sie die Starke-Realction!,
Die unterirdischen Organe von Dionaea stellsn Zwiebel-Rhizome daw,wle sie nur ven den
Monocotylen bekannt sind,Diese Zwiebel-Rhizome setzen Dionsea in 8tand,die sommerlichen
Trockenperioden zu flberstehenjhier starben alle oberirdischen Teile ab und nichts kann
von ihnen mehr geschen werdensIch war 1950 an einer bestimmten Stelle in Wilmington;im

ViBLB Pflanzen vorhanden
DAMPOORGEOTMEN APril und im Juni waren so MIDSIPAMEHERIOSEEES],dass man vorsichtig hat
sein mussen,sie nicht zusammen zu treten;der Sommer war sehr trocken und als ich im Sep-
tember wieder dort war,konnte ich nicht eine einzige Pflanze entdecken.Im nachsten Frith~-
Jahre waren wieder slle Pflanzen dal!N¥ur in Strassengrdben,wo das ganze Jahr flber Feuch-
tigkeit genug vorhanden ist,bleiben die oberirdischen Teile der Pflanze am Leben,bis sie
von der Winterkdlte getbtet werden,

Die Zwiebel-Rhizome sterben am rilokwdrtigen Ende ab und wachsen am Spitzenende weiter,
Hler befindet sich auch die Endknospe,die die jungen Bldtter und den Blitenstand enthdlt,
wenn sich die Pflanze im blédhfdhigen Alter befindet,Eine Vegetationsperiode endet mit dem

senkrecht nach oben wachsenden Bldtenstand,an dessen Basis sich eine Seitenimospe befindet,
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Rhizoms fortsetstjdieses ist daher ale ein Sympodium zu betrachten,

die das Wachstum des

An einem alteren Zwiebelrhizomkann man meletens zwel Vegetationspericden erkennen,wenn man

eine Pflanze etwa im Beptember eusgrdbt.Mansieht dann die Blattbasen von der vorjdhrigen

und von der diesjdhrigen Pericde erhalten und kann die neue Knospe fur das kommende Jahr
ercennen,Die Ausseren Blattorgene dieser Knospe,der Endinospe zelgen eine starke Wachstums

die Entwloklung der

£Brderung des Unterblattes,wlhrend die Ablefmmlinge des Oberblattes,Spreite und Stiel,stark

wotlbeRotaisdl vorzigert ist, und von den letzteren entwickelt slch der Blattsilel - stark
verbreltert - zuerst.Die Blattspreite,die Falle,hat -gelbstversgtdndlich - von jeher das
rBaste Interesse erweckt. Von Ihr erscheint zuerst die Mittelrippe.Diese lst nach unten

. der Gestalt

gebogen und liegt zundchst dem Blattetiel dicht auf,Die Blatisprelteentwickelt sich in fagm

beidersbitlicher Auswuchse.Die Blattspreite von Dionsea gehort also zum pleuroplastischen

Blatt-entwicklunge-TyP, dhrend des Wechstumspromesses der Blaitspreite bovegt sich die Mittel

sich

rippe nach ausesen,sodass sie am Schluss in dereelben Richtung wie dier Blattstiel befindet.

Die beiden Spreitenhd 1ften sind einander genfhert,wie die Einbande eines geschlossenen Buches

Am weistesten zurflek im Wachstum sind die Randbdrsten derSpreitenhalften,Sie sind noch

wie manein Buch offnet
gegeneinadder gerichtetsNun erst bewegen sich die Spreitenhalften voneinander wegiDie Falle

der Falle
offnet sich und iet berelt zum Insektenfangyiuch hier MMM wird das Innere von der Blattober=

seite gebildet.Bei Gewdchshaus-Pflanzen oder bei Pflanzen,die von der Kfiate weit entfernt
(Rultiviert) im Freien wachsen ist dieses grin bis gelblichgrin,In Wilmington jedoch und auch
in Oceaaville ,N.J.,aleo in kfisten-nahen Gebieten beobachtet man eine grosse Mannigfalitgkéiet
in der Parbe der Fallenjin den meisten Fllen ist sie intensiv rot.Dies wird erreicht dadurch
dass die Epidermiszellen reichlich Anthocyan enthalten,Ausserdem sind zahlreichef,mehrzellige
Vergmmgudrhan,dia wie Himbeeren ausachen,vorhanden,Das Schliessen der gedffneten Falle

wird verursacht durch {zweimallges} Berflaren von meistens 3 Kontalktborsten,Diese Kontalctbor=-
sten besitzen inihrer unteren Hilfte ein Gelenk,godass sie in der gestklossenen Falle um-
gebogen werden kdnnen,

(Entwicklungl).Auf die Bewegung der Blatthdlften will ich hier nicht
eingehen,Zusanuenfassend mbohte ich aber sagen,dass MMMM men Dicnmea-Blatt eine Arbeitstei-
lung beobechten kann,die der Beim Nepenthes-Blatt dhnlich istjDie Blatitbasis dient der

Speicherung von Reservematerial ,der Blattetiel der Assimilation und die Blattspreite ist

die hlla;selbutvefsﬂnﬂlich assimiliert diese auch,besonders mit der Unterseite,die ja
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grin ietoNoch ein Paar Worte,ob die Blatier eine Rosette bilden.Das Rhizom wichst horizontalj

die Internodien sind sehr kurz.Da sich die Bosetten aus der Endknospe entwickeln und wahren
jeder Vegetationsperiode seitlich eine nsue Endknospe angelegt wird,so wandert jedes Jahr
die Rosette.Im Zenmtrug der Rosette ist der Bluten- bzw.Fruchtstandjin der neuen Rosette iat
dann im Herbst der Pruchtstandstlel der vorherigen vagat-atiin';fperl;da ausserbalb des Zentrums
So sah ich des en einer deuernd feuchten Stelle in einem Stgrassengraben,

Dionses blfht in Wilmington ungefahr sm ersten Sonntag im JunilDis Bluten sind weiss und
etehen in Dolden.Im Gegensatz zu den anderen Drosera-Gewlichesen bldhen immer mehrers Blfiten .
zur selben Zeit.Die Bldten sind protandrisch,Dionasa besitzt eine'Zentml-Placmt-g.Daa Innes
re der Fruchtwand ist,wie das bei allen Bluten mit Bentraler Plazentation der Fall ist,unge~
fachert und die Fruchtwand ist wie eine Hlltze uber die Samenanlagen gestfllpt,Der Griffel id
hohl,eine Rohre und wir haben auch eine Rohrennarbe.Der Rand dieser Rohren wird von Fransen
febildet,Wahrend des mdnnlichen Stadiums dsr Blute sind diese Frangen nach innen geschlagen,
Wenn die Blute ins weibliche Stedium eintritt,werden die Fransen nach aussen geschlagen,wie
die Ann-ainel Seeanemone,Die Follenschlduehe wachsen auf jedenfall auf der Inneseite des
Rohrengriffels zu den Samenanlagen;geesshen habe ich das jedoch nichf,Wdhrend der Blfltezeit
sidn die Samenanlagen welss.Die roifen Samen sind schwarz und glanzend und die Semenschale
ist verhalinis mdssig dick.Dadurch wird ihre Keimung - wahrscheinlich aufgezwungener Weise =
bis zum ndchsten Frihjahre verzBgert.Wdhrend der Bldtezeit sah ich eine grosse Menge ven
Keimpflanzen,Die Fruchte sind gleifalls schwarzjsie zeigen den vertrocimeten Griffel mit der
Frangen-Narbe,Sie reifen in den ersten Tageh im Juli.Sie apringgn unregelmdssiz auf und die

Semen werden durch die federnden,verhlzten etwa 10 - 20 om langen Fruchtstiele verbreitets
Utricularie,In den NHew Jersey Pine-Barrens gibt es eine Reihe von Uiricularia-Arten pie
melsten sind Wasserpflanzen,einige fedoch leben terrestriabch im feuchten Quarzeand,Nachfolgen-
de Arten wurden beobachtetiUtricularia inflata sUs purpurea and U, subulata =
clelstogama a terrestrial spacies,

Utricularia inflata is a water Plant,which can be found in fresh water ponde from Florida to
Oanada in Eastern No
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mit dem gewohnlichen Wikroskop kemn ich selbst verstdndlich jede gewinschte Vergrsserung

erreichen.Mit der Verldngerungsrdie allein erziele ich eine etwa 15 x VergrBsserung. _
Da ich Past ausschliesslich Tegeslich,beim Fhotographieren durch des binoculare Hikroskop 'i‘-'-. )
nach Mdglichikeit intensives Sonnenlicht,verwende,bediene ich mich dee eog. "day light typei
des Rodachrome Films.Wenn ich Kunstlicht verwenden muss,dann gebrauche ich Blaufilter. 1]
Ausserdem besitze ich ein Tele-Objektiv "Tele-legor 180 cm £ 1 5,5' Davon mache ich Ge~ [
brauch,wenn Pflanzen weit weg oder schwer zu erreichen sind,Beim Photographieren durchs
Mikroskop - beim Gebrauch des binokularen Mikroskops verwende ich einfallendes Somnenlicht = ‘
bestimme ich die Belichtungszeit nach der Helligkeit des Bildes auf dem Kamera-Schirm,

Die Selenzellen-Belichtungemesser sind nicht empfindlich genug,un auf diese Weise die Be-

lichtungezeit festzustellen,



Al L . The flowers of Aricfolasiiia Goldtesnn.’

2ith 20 photograpiiice.

olochia Goldieans Hogk £, -1s® plant the flowerF-.Qf which really strikes ona's eye
Qmu.nly
d of which therc EE&! exist mno illustmtiona,esneuull; Prom the younger stades,X had
' M&ty to a‘beern the flowering end algo the dwalcpnert of the flowera in the

.'_aa':l Garden in Nunioh-lyuphenturg ﬂu_rir_lg the years 1836,1938 and .t.i?&G.Thara nlso were

igle md-:tgriwl’buraal Gazette" 1867, Pag. 1143/44 and 1167.The plant wae coliscted first
|': fﬂgﬁt near the mouth of the river "0ld Onlnbnr"(Wagt coaet of Eqmt.arinl hfrioe.)by

gh Galdi.s,-ln vhou hamr the younger Hook named the plant Aristologhia Goldieana,

WQJW isa tii.ﬁkng plant,winding conterclockwise ae & sinistrorse shoot.It has a subter—
@1 tiber or MMM tubgﬂil:a rhizame,The aerial parts of the plend amnually die off.
"ﬁim&!’hspuﬁm'en nﬁt&'md 1032 from Kew;The éencrip‘c.itm shall be confined only to
the ﬂwqwmm only th the conditions I met in Nymphenbirg.A few notices may be Pouhd '
Ln 'Dlglu- 3M1$M¢ natiirliichen Pflanszamilien,2 Aufl,Leipzip 1935,"The Aristolochiaceas
:Te ‘mm-d %&l by D.0hr. Schmidt.ln the eourae of this article I shall diseuss e Pew rmtha-
In mmrim other Arigtolochiacese the flowers appear shortly sbove the ground { e
LISG' 'bl:tsra M,?h! Plower, 1838 6 £lowers could be seen a.m-i then I obeerved still one flower,

i ] _* thersfore
d by vieitors of the greeanhouses end which I could open,The time of the anthssis is

n Jﬁli-!he ﬂ;ﬁmu show & positive geotropism,for the flowers,nlaced higher,lilewias strive

wglto ground' by stretehing the pedunsle (I11. 4 8, 1938)) : llp
/yw& e el XXV o ppo! g & Xy~ E i

*-?z“/um “ 594 Dadil Wit Tigr- A -2 T
oy B Voyinne Tk
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Like in all Aristolochieceae,the perianth is simple,not depa.rntec"\i;nto calyx and
- ]

corlle,eo it is mot to say does it correspond with HBIOSSOIMM, W ' it corresponds,
s already mentioned,this perianth reachee in Aristoloohis Goldieana a tremendous
8ize.If we take ill. ¢ then we may easily dtate that the perianth is devided into
three parts which - in the sequence from left to right - I want to mark them with
"A" , "B", and "0",Part "A" follows immediately MM the ovary;it includes én 13-
baee the gynostegium,Part "8" is MMMMMM greyish - white,longidudinal wrinkeled,and
diagonal orientated to the ground,When 201'2:;:: the latter,it touches it with
the loweat part of "A";which is here very flat,(n itaupe::;alpnrt "A" becomes rather
narrow and with a torulose invagination it goes over into part "B" with is also
in region darker than part "A"

very narrow gg that ﬂfm; part "B" is femnel-shaped,this meens X toward par:
"@" it becomes essentualy wider.It is very :?sﬁipdﬁlmi?tﬁ gmdﬁgl‘:{ mta are
very strong developed.Part "B" is followed by part "O",which in a flower bud a
day before opening looks wery much inflated (Ill, # and # 1836).Part "C"mpss
SOy g el GG is outside veined between the longidudinal
lists, which continue from part "B",It ends with e short point directed towards
above.Fart "@" ie outeide grayishgreen and the veines and the lists are dadk
redbrown.The flower opens by the separation of three lohes;twod:::udtifgml

towards above,and the third larger basal lobe ie is turned down,
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(With 5 illustrations)

In the Botenical Garden in Munich-Nymphenburg I had occasion to
observe and study the growth and flowering on an interesting =w
asclepladisceous plant native of the Philippines® FProf. E.D.Merrill,
to whom I showed photographs of it jdentified the plant as Hoya
Darwinii Loher. The accokpanying photographs were made 1n

Nymphenburg where two specimens of the plant have been in cultivation

L,
since about 1911 and which were sent by A.Loher of Manila to Dr. :-*""”:c»

e W% T P S
Goebel,late director of the garden. Mr.Loher was associated with & w°
s

wholesale drug house in Manila,and during the many years that he rasﬂ;:&

prapaiiy Viny Laage st VA W fostiauic callestionisl W a""d‘“
there gave much attention to botanical field workh_ﬁe found this

interesting species in the mountains of Rizal Province,gg; of the

city of Manila . The species has hitherto never been illustrated. The
original description was published in the Ggrdener's Chronicde,ser.III,

t‘?;: 66. 1910 and this original description was repeated in Fedde'a‘
Repert.Sp.Nov. J;EI._‘: 96. 1912. Brief notes on the species are found in
Merrill's Enum.Philip .Fl.Pl.E: 352. 1923,he stating that the specles occurwm

in forests at low and medium altitudes in Rizal end Tayabes Provinces,

ILuzen,and in Panay. Mr.A.D.E.Elmer,leafl.Philip.Bot. 10: 3543-3547 ,merely

mentions the species in & general discussion of the plteher leaves of
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Hoya and Dischidia. y
This species is a most interesting representative of the genus |

gggn,whioh is closely allied to Dischidia,both genera belonging to the

milkweed femily ( Asglepiadaceae). In Dischidia varlous species are

known which po%%ss normal flat leaves and peculiar pitcher leaves,these

being placed in the section_fgg}g;gpggra by K.Schumann in his traaiment

of the Asclepiadaceae,fngler & Prantl,Nat.Prlanz;gram. IV (2): 1895, 1

It is interesting to note that this sﬁaciea n;_ggzp produces pitecher

leaves analagous to those of the allied genu;-niachidia,and Loher

notes,in his originel description that "This plant is one of the most in-

teresting Hoyas known to me,for it has dimorphous leaves."; the same

various specles of
general type of dimorphism previously well known ianischiﬂia.

In both genera specles are now known that have flat,fleshy mormal leaves
PRaPemy ,fiw:m Manbfoal Loseens estict, sey
and wvery much larger,hollow pitecher leave%c In nature,in sesk Hoya (:bwct !

et Conscten G e aglacg Gatiom
and—én Dischidia,these hollow pitcher leaves are always inhabited
i A v Asccen Alia et Cosmtced

by large colonies of small black ants,forming & type of symbiosis
living

of benefit to the ants,in that the plant%;rovide them with a home,

A

and to the mlants in that its water requirements and much of its

is
food Ex®E provided by the hollow pitchers; water because there is

[ T = e Sovancra Alionlagl - (eanss

always a certain amount of moisture in the pitchers,and axillary
* A
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Lj,.- e 4, pcrwres Al sl Commca
roots extend into the pitchers,and food from the REERXENEX
~

T
debris and excreta of the ants,as well as from diseesed ants. In Hiya,

M\;ﬁw -~
as in Dischidia,we know very little about the conditions that cause the

—_—

development of the pi&ahazk}aaves on certain branches. They seem to have
the same purpose in Hoya as “aberlandt deScribes for those of

Dischidia.
== —

Haya‘Dar;?lnii Loher is hblé%piphytio. The specimens I studied

in Munich-Nymphenburg were attached to & bmmneh with rough bark,and

et Gaiti 0Win, Lovd | udeaslly Glow G bty
planted in earth,iike Hoya carnosa R.Br
o

gl
to Disehidta. In nature meny species of Dischidia and of Hoya zre
—_— —

-
e

strietly most
epiphytic ,bugﬁ frequently one finds them growing out of decayed

parts of branches or trunka; whille other species freely root
in the ground. T;us various specles are adapted to distinetly
different conditions of growth.

The stems of Hoya Darwinii are slender,covered with a brownish

bark,and twine counterclockwise. Their growth outstrips the development
of the foliage. The internodes vary from 10 to 15 em.in length.
The opposite leaves are decussate as in all Asclepiadacesae. The normal

leaves are corimceous|those of Dischidia are rather fleshy), about 10

?
em,long,4 cT%;ide, pointed,somewhat vaulted upward . The pitcher

4 /\f tneead Xniral bl
WCAS. A AEamah e # Uiy Vou ooidf,
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leaves occur on rather fleshy short branches,are often ( always ?)

more or less crowded,and remain alﬁ}e longer then do the nprmal leaves.
These short branches bearing the pitcher leaves possess a terminal

bud from which,after a shorter or longer rest perilod, often originates
a branch with normal internodes and leaves( ~ ). The pith ;r leaves
very early in their development show & downward growth of their margins,

in development the same as the pitcher leaves of Dischidia Rafflesiana

This is a pleuroplastic development with en overdevelopment of the

parts contiguous to the midrib. Thus the tissues of those parts toward

the leaf tips develop very early into the permanent form of the

pitcher leaves. In contrast to the pitcher leaves o{ Dischidia

Rafflesiana,which are sac-Rike ,those of Hoya Darwinii are flat and

e ———'_.—-——

broad,occurring close togther,as noted abowe ,crowded on the short

branches in a decussate position. In the uppermost leaf pair,therefore

the youngest n:?,frequantly a single normal leaf develops while the
ot

otheg\of this pair developes into a pitcher. ( ). In such cases

the pitcher is particularly large and covers the pitchers lower down.
-~

Port;fons of the branches between the pitchers become completely

pneclosed( ) There seems to be & tendency for the retention of

moist alr not only inside the pitchers but also between them. As in

Uoose sfecio ¥

Hun
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Dischidis\ these pitchers of Hoya Darwinii are leaf monstrocities,but

in the latter there are greated differences in the sizes of the pitcherd&
of Wicre (eTalict Coamst

The first and oldest on a short branch are the smallest,and in

A

succession as other pitchers develop thay are larger. It is supposed that,

and ( or ?) ~
as in Dischidia,growth hormeones,auxines may have & Vvery great influence

=

on these pitchars,as to their size and development, In development the
pitcher lesaves are differentiated from the normal ones early. This
of course does not answer the question as to what is the ¢ 'ause of the
presence of the assumed auxines and the development of the
pitcher leaves on certain branches; in other words we know
nothing abott the conditions that bring about the development of the
pitchers . Are there perhaps correlations between the formation of
the short branches and the appearance of the pitchers ? or is the short=-
ening of the internodes connected with the formation of pitcher
leaves ? What is the role of hormones and perhaps auxines in this
phenomenon ?

In 1940 I noticed an uppermost pitcher & cm.long,8 cm.wide,and with

Gt
b#yﬁ’La depthlpr only 1 em; the length and width measurements are only the

ol lu-h‘,

borders of the pitcher; +the dimensions of the blade are naturally Cleg,
J"“"_‘.k arCy ¢.|

lueh 1 st ot
arger,but further investigation was impossible because no part of
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this m;y rare in cultivation,could be sacrificed. As noted abgve
~ M
these i=mfxyittewmrz pltcher leaves are wide,dorsally compressed flat

sacs, The inside,as in Dischidia,is dark purple in color and rich in

stomata. Axillary roots extend into thes pitcher as in Dischidla. There

were no ants living inside the pitehers in the specimens cultivated
in Munich,which merely ind.tcat% that the plant can thrive and that
s bokew mtast Ui Mhardovse G acectune

the pitchers are formed without the presence of these insec%:. On a
plant with about 100 normasl leaves there were about three short branches
with & ggregates of pitcher leaves. This was the situation in 1940
in reference to plants with strong vegetative growth under greenhouse
conditions when the pY¥ants did not produce flowers,

Under greenhouse condiblons,as with other species of;ﬁgxggall

flowers open at the same time. &= All who are at all familiar with

the two genera Dischidia and Hoga realize that there are very great

florel differences between the two genera. Inﬁﬁfya'marwinii,as in

other specles of the genus,the flowers unfold completely,being

& Eoenoma o
distinetly radiate,the paracorolla forming horn-ltle apophyses. The
e

inflorescences are erect/not pendulous,as in Hoya carnosa.

guitkwuuudg e

Cacs
____________ Cloee - £~ Q“’"‘l-’usk

e

((' ‘Q‘t{qp ?1_“_ ~

A
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‘D A ﬂ-u-‘-'h-a (!;\f' "" y '/!-Lf'-fg -;,-‘,_-—'—-‘
I hardly know what to say about this paper. It seems ‘to me that .

4t would have been very much better if the "pitcher leaves" of other |

|
species were discussed more in detall,with references to Fearson's i

|
artiele on double pitchers,four,linn.Soc.Bot. in Dischidia. Again H

Cort 4754/

Delessert Ic. 4: xi#€ +.90; and again iy ed 3,Blanco F1.Filip. ﬁﬂ" 5"";’
Doadl e I

as Collyrig major ? as well as the allied Hoye pseudomaxima Koord.? |

whet about that most remarkable P AP imbricata ,figured in wl
|

In theﬁ’é the stem rTuns up the bark of trees,and I believe that all of
the ;egvas are treansformed--not into"pitchers" but into saucer-
=ahaped ( large} orbicular leaves,appressed very c;osaly to the bark of

the tree,the axillary roots attaching the plant to the tree under these

aaucer-like leaves,and under each leaf myriads of small black ants
In a way this is a more remarkable development than in Hﬁy& darwinii.
Porhaps,after all,this is & job that should be done in lMalaysia |
where one could assenbfe and study a wide range of these interesting

forms with sueh mbnormal leaves---Dischidla,Hoya,and Conchiphyllum

for here is a third genus to be considered. It is safely_true,however

that most species of Hoya,and I think also most species of Dischidia

have only normal lsaves with no adasptatations whatever for symbiosis
with ents.

I cut out the statement that“you failed to observe antgifcr Loher
records this. _All speeies of Conchophyllum,FHoys,and Dischidia that
develop these pitcher leaves,or saucer-shaped leaves,are always
symbiotie with ants in nature ! There are no exceptions. It is an
interesting observation that the plants may be grown in greenhouses
in the entire absence of ants,and that under such conditions they do
develop "normalf pitchers. See the case in relation to Hydnophytum,
hgrmecoidaa,etc. and read Beccari's more or less monogravhic treatment
of Malaysian speeles ( in various families) having symbiosis with antse-==

from the Falmee ! to the Rublacese ! in Malesis

Hunt Instit
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z
with a flat m;taiwl blade and pitcher leaves which are much bigger than the |
former,as i. ‘-ohidia,And in the same manner as in thig genus we don't lmow
anything about the conditions which cause the appearance of the pitoher leaves
on a certain branch,They seem to have the same "purpose” as Haberlandt des-
oribes for the pitchers in Disohidia.

Hoym Darwinii is & holo-epiphytejthe specimens I saw in culture in Nymphen-
burg, were fastend o a rough-barked branch and not planted into the earth,
l.tko-l.m earnosajtherein also a similarity with Dischidia,The shoots are thin,
bromish barked and winding eonterslockwise.Thelr growth outstrips the MM o
development of the foliage.The interncdes have a length of about 10 - 15 am,
The leaves are on the nodes in a decussated position, ms in all Asclepiadacgeas,
As llrndy mentioned by Loher,the plant has two kin’s of leavestNommal leaves,
ooriagecus (the nommal leaves of Dischidia are rather flsshy),about 10 om long
and sbout 4 om wide, pointed and with a blade,vaulted somewhat upwards,and pit-
cher leaves on rather fleshy short branches,Ths latter are to be found arranged
in a greater number togetherjthey remain alive longer than the normal leaves.
The short be""os Ppossess a temminal bud from which - perhaps after a shorter
or longer rest period - several times originates a branch with normal inter-
nodes and normal leaves (IlL. # 2, )The pitcher leaves show very early a strong
growth of the marginal parts of the blade in a downward direction,Their growth
is the same as in the pitoher leaves of Dischidia Rafflesiana,this means a
pleurcplastie develoment with an overdevelomment of the parts af%he nidrib,

the tissue of 4 st

nm‘wﬁ"i‘m#’m the W8OI tip of the leaf,the apically parts of the
blade,pass over very early into the pemanent fomm,In contrast to the pitchers
of Mamm&ﬂum which are like sacs,the pitchers of Hoya Darwinii are
flad and broal,They are on the short branches also in a decussated position and
pressed olose together.In the uppermost leaf pair -~ therefore the ymm;t one -
frequently only a single leaf,is a pitcher whilst the other is a normal leaf
(I1l.# 5.) In this case the uppemiost pitoher is espeolally big and ocovers the



3
pitohers,situsted below,Pieces of branches which are asoidently between the pit-
cher leaves,became campactly enclosed.(Ill. § 3,)There seeus to be a tendenoy
6 M08 noken air a0k Maly 1a the piletory Vannelvis Wik alss ebiada them, As
in Dischidia tho pitchers are "leaf monstrosities®,but in Hoya Darwinii there
are nore differences in the sigze of the pitohers,(The firet ones on a short
branoh - the oldest - are the smallest,and in the following pitohers the size
inoresses).I suppose that - ad in Dischidie - growth hormones, auxines,have a
tremgpdous influence.The ‘nol.q-mt of the pitcher leaves differs very early
from that of normsl leaves,This = of gourse - does not answer the question

what 1s the cause of the presence of such auxines and thereby of the pitchers
on & sertain braneh,in other words,we don’t know anything sbout the conditions
of t' appearance of pitohers;I almeady mentioned this probbim.Are perhsps sor-
relations between the formation of short branches and the appearance of pit-
SherstOr,is the shortening of the KBS0 interncdes eonnected with the forma-
tion ef the pitoher leaves?ENOOGEME What for a role playd homones - perhaps
auxines - in this phencmenon?That are most interesting questions which comef to
me. =~ 1940 I noted on an uppermost pitcher a length of 6 au,a width of 7 an
and tiq‘&hﬂly 1 GiTThese lefith- and vidth- measuresents are only the bor-
ders of the pitcher;the dimensionds of the blade mre naturally much larger,but
the material is in this case so Preciucs that it is impossible to eut off pit-
chers,As mentioned above,they are flat pressed,wide sacs.The inside is - as in
Dischidia ~ oolored dark purple and rich in stonata,Adventive roots are growing
hydronastisally into the pitoher (this aleo as in Disohidia),but,in gontrast to
Loher,I gould not observe the presenge of ants.On a plant ¥ with ebout 100 nor-
mal leaves thereare about 3 short branches with aggresates of pitcher leaves, 8o

it was 1940 ®mmthe plants had o strong vegetative growth and when they did not
flower,



4

The bloaming is - as in all representatives of the gemus Hoya ~ 1They bloem
gll at the same time.To this problem - the manner of flowering in Hoya snd Di~ .
sohidia,I wii. . _Per on ancther ogoasion, HONESMMME Here I only whnt to re-
mark that between Hoya and Dischidia thers is a gret difference in the flowers
and in flowering.The perianth of the flowers of Hoya Darwinii is completely A
unfolded;the paracorolla forms horn-like apophyses.The inflorescences are
upright and not hanging as in Hoya carmosa (Ill. # 1.)

-Fevb.be the dllustiaticual,

¥ x.)"‘_l;u flowering plant,(The name "Disohida Merrillii® is wrong)
Ve see the upright infloresoence and the flowera with the completely
unfolded perianth and the hornlike apophyses on the parasorclla.
# 2,) Ve see hov a normal branch starts from a terminal bud of a piteher
bearing short branch.
# 3.) A pitoher aggregate,seen from the sidejve can see how the uppermost
Pitohgue " ro those, situated below.
¥ 4.) A pitoher aggregate,seen from the lower side.A pietse of a thin braneh
is enclosed Ly the pitohers.
# 5.) Another pitoher aggregate,seen from the lower side,¥e see the border
of the uppermost pitoher,eovering the others bolow,and may observe
that the one leaf of the uppermost pair is a piteher (we sse the border
enclosing the 2 below) whilst the other one at the node is a normal leaf,
(The leaf on the right eide of the pioture,with the little Plssurs on
the blade),
-
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CITY OF PHILADELPETA
COUNTY OF PHILADELPHIA
STATE OF PENNSYLVANIA

UNITED STATES OF AMERICA

I, Theodor Philipp Haas, residinz at 712 Spruce Street, in the City
of Philedelphia, Stete of Pennsylvanis, United States of America,
hereby submit the following affidavit to the Staats-Kommissar fur
die Betrsuung des Juden in Beyern, in relation to the estate of my
deceased mother, Johanna Haas.

T am the only child of Johanna Haas (nee Neuhofer) end Adolf Heas.
I was born in Munich, Germeny, on April 7, 1892. My father, Adolf
Heas, died in Munich on September 5, 1928. My mother, Johanna
Heas, wes deported to Cemp Theresienstadt, Czechoslovakia, on the
26th of June, 1943, according to information I received through
my cousin, Simon Neuhofer, Jr. I was informed by the same person
that she died in Camp Theresienstadt in the spring of 1943.

In the absence of any will, I consider myself her sole heir.

I have been advised by my cousin, Simon Neuhofer, Jr., of Munich
22, Kenalstr. 33/1 L, son of my mother's cousin of the same name,
and his wife Maria,that the following possessions were left by
my mother in his custody:-

8 - Paintings

1 - Desk elock
1 - Fleld ?lasa
1 - Piano (Bluthner planino)

Photo albums and miscellaneous
articles.

I hereby authorize said Simon Neuhofer to represent me in all ne-
gotiations pertaining to the estate of my deceased mother, to re-
ceive and to #old same for my later disposition.

Theodor Philipp BHaas

]

Sworn to and subscribed before me
this ).f day of Jpg sl 1948,
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e Staubgefisse ﬂaﬂs&nmtﬂm- nur die ersteren
1 bleiben jewsils funktionstiichtig.Kerner v. Marilsun,der be-

Hunt Institute for Botanical Documentation




Hunt Institute for Botanical Documentation




Hunt Institute for Botanical Documentation




Hunt Institute for Botanical Documentation




The Lattice Plant,
( Apomogeton femestralis (Poir,) Hook.f.)

In islands,due to thelr isolated situstion,we frequently may find living
beings - plants and animals - the distribution of whose species iz limited %o
a very mall arca.Ve eall this "endenise".The representatives of such endenisns
very often show interesting peoularities.In the Ounary Islands live insects
which have lost their espacity of £1light.Or,we may mention the "Birds of
Paradies", famous for the boauty of thelr plunage.These birds are indigencus teo
How Guines and the surrcunding islande.In plants it io the same.It is reportal
that of the 935 plant speoles,native in Hew Zealand,B77 species would reprosekt
endendeme of those island,these are 72% of the entire flora of New Zesaland,

In the Osnaries endenio opocies are 45%¢ of the flora of these islands.In St.
Helena there are even 80%.In our Hawalan Islands the ondemio plant species
form T8% ef the plant speeies,living in this ares.

To sush an endemism our "Lattice Plant® Aponogeton fenestralis,alse belongs.
The name originates from the lacelike filigrane which shows the leaf blades.
The plant is living as a sulmerged water plant in slowly ruming brooks in
Madagaekar, vhere the sunlight is somewhat moderated.The acoampanying illustra-
tion should show this plant.Aponogeton fenestralis possesses very pretty leaves.
These are interesting besause of their "Penestration",the lacelike filigrans of
their blades.We also find such a "fenestration”,such a filigrane,in the thallus
of the Oalifornian lichen Ramalina reticulats,hanging in long gray beards frem
the branches of trees which are situated in the region of the salt eontaining
fogs,eoming in from the Paeifioc Ooean,We see this phenomenon also in the big
leaves of the Aroideae Monstera delicioss,the fruits of whiech wo eat.This "fe-
nestration” is caused by the faoct that at an sarly stage of the develoment of
the leaves,parts of tie blades - in Ramalina reticulata,of the thallus - die off,



In our 'hmurhnt'ihlwhofmmmmtholu-rmm
mummm%ma-mmumxum.mmmv
network, vhich the blades show,is formed,essentially by the meshes of thelr
leaf veines.The rest of the green parenchyma which ensloses the veines or
mmmmm.na,mumm.

This pretty plant is sometime ni.ull in botanical gawdens.The sultivation
hllﬂurm.ﬂt.mtthplld is to keop under very moderate light
sonditionssit camiot endure too much sunlights



The lattice Plant
(Ouvirandra fenestralis)

About 80 yesrs ago,s Fremch botenist collected in Madagsscar 5 specimens of this elngular
plant,but for more than 50 years no living specimens were brougl-;t. to Europe,The Rev.
Willien Ellis,whose comnnection with Madagascar has produded marvellous changes in the
past,and will influence s.lll its future history,brought from that island the first 1171:115
specimens scme 25 years ago,and now it ie to be found in most botanic gardens and in I
many private collections.,It grows without much trouble,and in a short time will be an
ornament in the windowse of every cottager or artisan who is fond of plants.There is littie
Antereast in the inc-anspicnous flowers,but it would be difficult to imagine anything

more delicate and beautiful then the exquisite network of the leaves.The plant grows
under water,near the mergin of mmning streems,Its thﬁ root,or rathor horizontal stem,
oreeps Blong the surface of the mud,throwing ocut long fine roots below and at intervels,
_dﬁ.'!_.t‘a uppw surface,wlusters of leaves,The leaves are of an oblong form,9 or 10 inches
long,and 2 or 3 inches AU Ty tave a dbreha midrib,but the r;%_iimr of the leaf is
like a iiring fibrous skeleton,formed by the in?r cing of two sete of veins,The one
set are longitudinal,and nearly parallel to the midrib and the margin of the leaf;the
others spring from the midrib and pass outwards,towards the margin,crossing the longi-
ttsdiml,-il.u at right angles,forming quadrangular meshes,

Leaves,an e ruie,are composed of numerous yveins with cellular metter spread emd bet-
ween them,end uniting thes so as to form a flat continuous durface.The leaf of the lat-
tice plant seems as if it were composed entirely of veins;but when a leaf is examined by
the microscope it is seem thet the delioate veins are surrowunded by a layer of cells.
These cells are more mumercus in some leaves which have the meshes oval - this form being
produced by the filling up the angles of the erdinary form of mesh.Leaves are slso oo-
casionelly found MEMM in which the meshes are entirely filled up,so as to formm a perfect
blade,At first the leaf is of a pale yellowisch colour.In the general stages of its growiu
it passes through every gradation of colomr,from that named to a dark olive,becoming
before it finally decays,brown or nearly blaclk,

Mr,Ellis thus describes the aspect of the living plant:-"It is ecarcely poseible to &

imagine any object of the kind more atiractipe than a full-grown plent,with its dark
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m leaves forming the limit of & circle,2 or 3 feet in dianeter,and presenting in

-g.hg 4raneparent water withing that circle leaves in every stage of development,badth ae
Y ) s ot
"'\;:epm colour and size,NonIs8s curiocus to notice that these slender and fragile and
.ﬂleuﬂ;‘hle as & feather, atill possess & tenacity end wiriness which allows the delicate

\_;.é:f to be raised by the hand to the surfece without injury,"

of ‘the growing plants is greatly; enhsnced by inmumerable cells of o:qrgen

.__‘”' "_J.ul ‘among its mehes and glittering in the sun which it has disengaged from the |
k- { vy . e '
%ﬁ acid ags on which it lives,

!}ﬁ-‘-"?\-,:- fra.ei-'fng' stalk rises from the middle of the cluster of lamrea.As it pushes itselr

i

ve a opted the native name for the genus givihg it in mecordance with
able practice,a Latin Lermination - Ouvirandra,and adding feneetralis,as the
tion of the species in allusion to the ramarimble structure of the leaf,

Jo W

= Wil

3

|
Hn’i? is it lese ourious %o notice that these slender and fragile structures, EEERRIGEL |
apparently not more substantial than the gossaner and flexible as a feather,still ‘

possess & tenacity and wiriness which allows the delicate leaf to be raised by the

hand to the surface without injury.
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A [ Foituas hee, P B oW ek 7Y
‘Ladies snd Gen men;rwﬁ. i wm,é*ﬁvwmi%ﬂyww
I hdve the great pleasurs Myto show you examples of the botanical treasurs .nﬁﬂn-h*

i S T Hshanis e The ‘photos I sm' glad to demoistrate fiere are mde

during more than 10 years,From several plants I mede the photos during the development.
> short
The time ia too short to show you all these things.T invite you to & walk through the

outdoor garden end then we have to go into tihe warmhouses,The tropical plantworld is
mucH more eomspicois than the vegetation in the moderate zones,sspécially in sunich

¥ y : 3 _ Abouts location and hi.etory
‘m B reddtive shnort summer.Dih0Ad: L7

ot tne Garden I have ref
mtm in two articles 1 Mg rice é Reorestion'.Ve take l&‘éh airp'lainsm

o ﬁdm.rou gee nere the main Instituve -puilding - the photo was taken on
Inm‘n*“* 1953 - &na perore 1t Lie swiken display gardend will epesk aftervards of this.
Beliind the Display serden wo the mamamam siromiel Srox tae pargoles 1
#& 'ﬂu Ga.fql:e.ria.l’ar in the unt on the right ‘atde y:m may see the Housea of the
Direstor arid the Curator in charge.On this side were ‘r.he Horbara, esd Fhe Rotanical
mﬁh"” 4he firét floor.Here was the mtm%ﬁ%a of the ins@ecotor,and here the
Ethnhmea wiich we see afterwards,Here wae the heating plant and the workshaps etc.
‘The systematic divisions snd other parte of the Oarden are not moreen this photo.
M“nwmmd have payed our fec of 50 PF. ,about 25 ¢ then we see in sumner eome
Hedtterrancan and Austrelic or New Sealaendic plants,On our rhight mide is the sudken
Dlsplay garden.] was used to deuometrate the besuty of the flowerworld at thedifrerent.
seanons.Nearly below the snow came Ofncus and Ernnithis,then Schionodoya,Scilla end vey '
very early elso Dephne Hezerown,e wildflower in our woode.later came early= and 'late
Fflowering tulipa ect.larze mraeries were invited to exhibit theim product.This wae a
good'iden,The Garden had heautiful flowers and the nureéries s very Usaful m
for propagande,The sunlten Display gerden wes surrounded of » well of sboiut 2 m.This
wall e built of & porous linstone tuffa - the same naterial used later in thé rock-
gnrdm.;!his 1des] material for reieing of rockgarden plants came friom the prealpine
cowntry, from Polling, where it 1z a relic of the late glacial time.On thia wall were
raised ousnim plant which b!ﬂnmes'_:‘?xfgymr!y in c'>rmg."r'a hed here slso a whole row

of Oentiane uesmlia,or Clusii,e wildflowsr in April-¥ay south of Hunich and in the

(Rt exrsds o> WWVPMW Blr kol G ceciva ro i )
limestoda Alps.We prefered mostly specimens which were already soclimetized to grow

<)
-
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in gardens,We often had diffi oultiea with nlpine plants directly taken ":-'m the Ares,. .

The cenfer 0f the displ#y garden wes a square water bsin in vhich yeterliliee were +a

be ;;qm;m You see hers & phota of the ares in ln‘te punmer .kb this time wers Oama

Mim,As;rn,Dahlias etosin bloamIn the Backgpround you see the pergols which was 10 ed

tho dencnstrate the difrerent methods of climbingsWinding plants (clockweise and conter
e S e

clockwice)Le@f~ and shoot t.mdrils)j.rtmnd the water basin were huge plapts of Gunnera
4&. ""o‘ff Ol

soabra and lmﬂ.'ﬁ:ﬁ‘t’iﬂ Show you a npegimen of Gunnera ecebra from onanf the corners.
This is = m decorative leaf plant from Brazil.Gaoevel brought these plants 1gam
bac‘:";fo’u his journey to that country nn.d they grow very well,They bloom in early spria
During the winter the lesaves are cub off end alittle wood hnuna&::il_.l_c;i with fall-

leaves protect the plants,The rnots are interesting for thclréj,rmbiosia ﬁ.th};iu}:
glgne in the peripheric ttamﬂw garden ':’“,'i .;:tfio?g 2 rgiér }:{:Tz;ﬁﬂj:ﬁt ;;?J ::J‘.g
may give the names:There was a bilogigal a systesatic divieion.A division of economic
plants - the German word is "lfutz-Pflanzen” - including drug planta and weeds.A geogra-
phic and a genetic ¢ivision in which the origin of the local fl:ora.,rep.the gsimple laws
of hﬂradity were demonstrated,In an original Pinus silveetrie forest was planted a large
mumber of Rhododendron speciesiRhododendron catwabiense and many other species,Acaleas
and at the begin of June wes & splendor of colors there which ie nol to deseribe,The
‘Rhododendron shrubs nesﬂq‘no protectionland they overcame the winter very well,The fom -~
ground was planted with Ohinese primeroses,Primila sinensis ':;h many varieties.Then cam
$he fera ravine,a hollow way under treee in which ferns were raised and other plants
which love molst air,In the fern ravine - for its construction red sandstome from North
-Daygﬂ.a_ was used -~ was & little brook the water supply for the garden.I have written
about this problem in my article.In the fern ravin grew fern varisties with different
leaves,mutatdons as they are raised in Eh;lmd. Then came the "lake" and we were in tie

Arboretum,First e few words about labelling of the plants, This is a "black chapter" here
in Philadelphialln Munich the people have stolen the plants,but not the labelsl

The labels outdoors were mostly made from China,They were therefore pretty heavy;in
this way nobody wanted to collect them,When China was not available woodden tags,paind o
white were used;the name of the plants was painied upon this tags,The labels were fas-

tened on a ribbon-iron.In the label was metioned first the family,then came the scien-
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§f 10, The streams cut decp into the rocks,This shige two photos of Tgorgea",The German

word 1o "Klamn®.§ 10 is the HAllentalilmum,§ 11.Die Partnachkloms,It io here Wery wet,
qui.ck movi
the water runs down from the hight,it ie rather dark here ma-mﬁmu much noise.

1200 m
The following mountein slides are takem from the ares around Mount aé]gﬁmr%'o’ur Parten-

|
!
|
kirchen.From 1922 until 1636 I was there every yesr becsuse the lunich Botanical Garden i
where I wae working,had & mountain garden there.All these slides which you see are the f
result of bfcycle tours during this time, ‘
# 12 8ea of clouds on the Schachen.It wes on July 3™ 1932 after a rainy dey.
f. 13, ﬂ'u' from theMleiler-Hitte" (# 3.) towards the Zugepitze.In the foreground ie a
ﬂs‘t meadow, the "Frauen-Alpl" (2 000 n) in which you find high-Alpine marshplante.
i. 18 &, Eryophorum Suhmchzsri.ﬁighnlpins Woolgraes, growing on the "Frauen-Alpl"

[ ot ; -
# 14.,View fran the "Frauen-Alpl" to Schachen,You sea/the whole situation there,In the
Background on the right,Partenkirchen,
# 15,16,and 17 demonstrate the grandiosity of the landscape.# 17 showe clear the timber-
line
# 18,19,20 are slides from the botanical mountain garden,The conifer is Pinus cembra,thne
only European pine with 5 needles on the shortbranch.The cones remain closed and there
is a bird,a nut-cracker,called "Tannenhfher" which opens these cones and picks out the
Mg,mmike,m%.mly in this way the tree is distriduted;it depends upoh this bird
The little chalet is a former forest house end is now the home for the gardener during !
the short summer of 3 months,The house contains alsc a laboratory for research work,
# 21,4 nountain forest near the timberline,There are Pinus cembrs,Spruces,Dwarf Pines, .'
Juniperus and between the Eurcpesn Rhododendron,Rh, hirsutum with red flowers in July.
A few trees in the hight are already victime of the climate,
# 22. Schachen-Lake,Watch the slender gfowthform of the spruce,This happens with all Md
needle trees in mountein landfelsc in the American Rockies.The Spruce,Picea excelsa,
the "Norwey-Spruce” ie native ih this area,
i 23.Alpspitze and Hochblasen;watch the timberlinel

4 24 Bpruce forest in a lower altitude;behind the mountain forest and behind again the
;r'.-) kld'i?'b

wall of the Wetterstein-mountains without any ivegetation,Watch the little Orucifixus!
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# 25,Food to the Mieiler-Hiitte" i cerried I:g* mules,

{ 26, Hountain sheep on the "Frauen-Alpl",Cattle cannot climb up 8o high on mccount of

the narrow path.

# 27.0attle.It is the #llglueRace,Grey cows;raised mainly for milk.

# 28,Wetterstein Alm,,a typical rounch,Here the animals are kept.

We no leave the mountains and spesk of the prealpine country,the "Alpenvorland”.This is

a glacial landscape.During ithe different glacial periods - we know that thers were seve-

ral ones,interrupted by warmer inter-glaoial periods - the Alps carried an ice cap,iso-

lated from the average Buropean Ice cap.In contrast to the situation in North Germany,

and also to the situation in North-Amerioa,the glaciers moved northward,In our sresthe-

refore averything is opbsite to the situation in the northiThe glacial periods are neaned

‘Por rivers.We have an earlier "Rise-Olacinl-Period" and the last ice time is the "WAm-

ice time",naned for the outlet of the "Wlm- (or Staraberger)Sea”, Ve use now

f 29, a map of our area ,and we have to come baclk several times to this map.During the

Tertiary the lend,north of the Alps,was covered by a flat ocean the water of which became
: (_I_g_d__ny of this flat ocean

more and more freshifne. aedimm}ta‘thamue hard rocks,more in the

mrth%tgr impermiable = marl.-of unimown thickness.The name of these sediments is

Milolasae",the special name for the marl "Flinz",In the immediated neighborhood of the

Alpa the ¥olasse was folded with the Alps;we have slready mountaine of 1000 m hight,like

the "Peissenberg",but these mountains don't belong anymore to the Alps, .

# 30,Polded Molasse near Mumau,The pressure came from the south;the layers are verti-

cally,The rivers have o out themselves deep into this folded Molasse.

# 31.The Anmer-Valley (in the direction to north).You see in the foreground the dia-

gtmél incidenting rock layers,

4 32 and 33§ Man has to overcome this deep vallsy by a bridge,This is the famous

Echelabacher-Briicke, , It wae bullt 1928 without any scaffold,The iron constructiona were

built from both sides and they met each other in the mid with a difference of only 30 om

From the bridge to the bottom of the Ammer are 78 ml,

The most important factor in area during the Wrmu-Ice-Time was the "Isar-Vorland-Gletex
scher,
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the "§sar-Foreland-Glacier",The Isar is today the main strean.It runs into the Danube

and belongs so to the system of the Black Bea,The names of many rivers are Geltic, like
in the U,3, Indian.The early population in South-Bavarin was Oeltic,Then followed the
Reamains and in the 5Yh century the Germanic Bavarians.The glacier had a length of

75 - 100 lom,aa we ses them today in the Alai-Yountains in Central-Asia.The "Isar-¥orlam

gletscher" had several tongues,Two of them cut themselves so deep into the Molasae,that

they are etill today big lakes:The Aumer-See and the Wirn-See,The first has a depth of
80 m,the latter of 115 m.It io supposed that the Ice wes at once 2000 m thick,as it is |
4oday in Greenland,The glacier carried gravel-nasses from the Alps to the north.These

are the moraines,today chaines of hills,The Bndmorains are the borderlines of the gla-

oler in the North.So it was during the Wim-Ice-Time,The previous "Rise-Ice-Tine" pro-

duced larger glaciers which went farther to north.Their endmoraines yet were lowered by

the water of themelting Isar-Vorland-Gletacher of the Trm-Ive-Time.

¥ % is =n airplane photo of that region.In the foreground the endmoraine of tne Riep-

Zoe Time,then the village Balerbrunn wnd behind the forest the endmorsine of the
!_ﬁ_.m-‘-lce—ﬁmd' in two wnves with Hohenschdftlarn and ZellyEZbenhausen,On the left the

Issr has cut itself into the grevels,In tne background,in the upper corner you may recop
nize that there wms at onde a lake;it wac the "Isar-lake",filled up by the Isar.

# 35.Airplene phioteof the Wrmees,Conpare it with the mapl
4 6,37,38, The landacape in the prealpine ¢country.In the background the Alpa.jff 37 & 3o

show the "Osterssen" which are slso geologicly very interesting.l took the latier photo l
14 days before I left Germany,in the first days of July 18401The negative wee developed !
in New YorkiThe islands in the lake kling together,

# 28 a, Gentiana sceulia the blue Gentian,The glaclers brought to the prealpine country
alpine plants end one of the most beautiful dfles is the blue Gentien which you find in
eerly May on many spote in the "IN Alpenvorland”,They grow on dry mesdows and alse
between the gravdle of the alpine rivers,On such a place is teken thie photo,Thise f£lo-
wers are protected against robbers.It is not allowed to pick them up or to sell them

in flowershops MMM On ell railroad stations wsgsf:%tures of protected plants!

The police and a private orgenisetion which also had the security service in th Alps

~ this orgenisation wae nmmed "Bergwacht" - took care for these protecied plants,
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The lakee in our area will disappear with the time.There is a process which we call
"erlandung”,This mesns the vegetation £1ll up the lakes,
# 39, shows such a lake,The vegetation proceeds from the right towards the open water,
In the foreground solid gound.
4 40, In this way a marsh develops,The water has l!t‘”!-;eu same salt-oonteint as the lake.Yel
after a while a moss comes in,the bug—t'nosn,,ﬁphagnm,ﬁemﬂn " Torfuoos".This ceuses the
developuent of sn elevated peat.§ 40 shows that this procese sterts in "ielands" upon
‘the mrahes (The white fruit alosters of the alpine woolgrass,Eriophorum alpinum, marks
these islands),These islands melts together and so in place of a former marsh is now
an elevated peat with quite different water conditions.It is mostly rainwater - the
Sphagnum eucks it on like a sponge,The soll becomes rather acid and ocaleiophobous plants
grow there - in the limoetone Alps and in the prealpine country grow exclusively cal-
oiophilouxs plants - we see Calluna vulgaris,the heath,the swamp clutmoss and alzo sun-
dew of the carnivorous plants,but alsoc dwarf-pines,Pinus montans which we lmow from
‘the Alps and other alpine plants,The elevated peats are the most interesting plant socie
ties in Bavarial
# 41, Also the big lakes are sulmitted 1o the "erlandung® - map -.The Aumersee ends in
the north into & large marsh and the outlet,the Amper,is only nayigable by small vessels
as she moves in the region of the lakej;aftermarde &he becomes tpp shallow,
& few words about weather,The weather in Middle-Europe ie determined by 3 factors:
A high aatr-pressure,a *maximm“ over the Azores,reaching often until England,the so-
called "Azores-High",then a low pressure over Iceland-Greenland,the "Icsland-Deep",and
over Bibiria in summer & depression,in winter a maximum,because cold air is heavy.
ISR During the grested part of the year thers is westwind in Burope.This wind
eomes from the Atlantic ocean and brings rain.Mostly wet is the sumer, ospecially during
a so-called 'Hmacon-‘ﬂ'aat.her—&ituat.ion“, this means a high pressure over England,In this
case one depression from the Iceland-Deep follaws the other and you may understand how
important it was for the Nazie to be inforsed shout the weather in Greenland.The modit
air condenses on the odge of the Alps and therefore there is much rein,Very often the

ol e wert Lopgs L ruon

harvest of hay ie irf_'éanger;‘éécause June is mostly very rainy.Cloudburets with heavy
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hails are very abundant in Bmmer.Eve:l the greenhouses of *Lh;ﬁ fif-ich Botanisal Garden
have to be protected againsthail,For the peasanis exists af insurance, (MDOMCIGAN,
Wovesber end Decamber are mostly cloudy.The blue heaven ie not 1o be seen sometimes
for days,or for more than a week.Thie is the reason why the air force has & limited
value during these dm¢%;i¥urs mostly about Chrietmas or New Year end then per-
pists a snow-cover for about 2 monthek

& 42 shows a foreat during the winter.

Very peculiar is in our region &he so-called "FBhn",a very warm MEME Southwind which
‘gan melt the snow even in winteryWhen air is sucked from the south - a depression
over Bavaria, a maximu over the Nediterranean - then the air becomes wamm on the
south slobes of the mountsins and when it sinks down on their opposite sides it be-
comes compressed and g0 Warm a new.Many people are sentive againetihis wind.

The Alps have a west-eastern direction,as all mountain chains in the Ols World - in
contrast to the mountain chains in the New World - The result of this fact is that
Middle-European foreeta are so poor in specles,Plants which retired towards the soutn
during the glacial period colud not return snymore when the climate became more fa-
vorable, - When the snow melt in spring then comes usually a flood,carrying tremendow
quahtities of material out of the Alps.

# 48,3 43a.In lMay 1840 the flood was the highest since 40 years,The first shows the
Isar in the Iaar-v;ll.q,r where the Isar cuts deep into the gravels,the second shows

how it come to Munich itself*

§ 44, The Isar near EBndd,In this way the Isar cuts itself into the Flinz,into the
tertiario Molasse- ground.In this picture -there ies now a powder-factory - you see 3
stratas .The uppermost lasyer is humus ,rather thin ,ecarrying forest,Then follows a
gravel layer and besw the already mentioned Flingl§which is -in contrast to the gravei
layer- water impemiable,On its surface the groundwater ma?eglowrdmrd.rt appears in
this photo as springe,running as dark stripes along the Plinz layer,

Map again,The outwash of the glaciers of the different ice-times covers a grent deal

of MMEEMAMINH the country.The German word 1a'Schotter'.The'::‘;}def;t7 D.;;;:h:’t:riginntm;g
from the oldest ice-time,named for the river Mindel,is a hard rock,used as building

maperial.Above this we have the outwnshes of the Rise~ and Whrm Ice time,These form

lose gravelmassen
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logse gravelmasses.The rivers Ianr,ili:n;pcr ¥8m when they had once more water ,origi-
nating from the melting glaciers,cut fumels into these gravel layers becsuse their
beds were not fixed.Even in historical times the Isar often changed her bedl,The gra-
vel was carried Parther north and ybu see it marked on the map as "Schotterzungen”,
graveltongues,There the gravels dissspear,the Flinz appears,carrying the groundwater
or marshes
and we have ewamps/the ® Dachauer- and Erdinger Moos,
The alpine rivers have a great pushing power and this is used for producing eleotri-
city.There are the "Walchenseswerk! in which the water falls 285 m and the "Mittlere
Isar® in which the Isar falls 85 m,The electricity supply of Munich is obtained a
gret deal by the water power of the Isaryand the water power of the Imn is used for
producing Aluminium in electricel ovens.
4 45,Where the Isar loses its pushing power gravel banks develop.Here you find some-
times highalpine plants,These gravel baniks change with every flood during the year.
¢ 48,shows a very rare tree,the Europeen ,or English Hew Taxue baccata,a 500 year old
specimen of the "Eibenwald von Paterzell",a reservation for this very slow growing
tree.
We epeak now concerning the history of culture and art in South-Baveris.This country
differs in some aspect very nuch from the avderage Germany.The close situation to
Italy ,the center of medieval art,is the cause of a stron Italian influence in Bava-
adorit
rian art.The Alﬁ?’d’e/hyad the entrance of this nr%:{’n_ﬁmgmim late-gothic
style,in which meny city churches and village churches are built riches its highest
point in the 15" century.The Munich cathedral was built from 1466 — 1486,But this
ie the Italian "Quatrocento" which was already the time of Lionardo da VineilThe coro—
talien
nation of the towers of the Munich-Oathedral is in the new¥style,in renaisenace,and
the German expression for these are "welsche Hauben",foreign capslind in many village
churches ~as we shall see-~ we have also such "welsche Hauben"upon a late gothic spire.
The MEDREGNOMOMMMEE! Italian influence was speeded very MM essentually hy'?’il":—
ligious contact with Rome and by dynastic relations.Bavarie is a catholic country ana
following the conter-refomation during the 17th and 18tR century nearly all rama-
nesque or gothic churches received a baroci- or rococo decoration of the interior,or

new churches wer built in the new style,Thereby also a very strong French influence is

Hunt Ir



‘.-
tific name,the German name,if present,and at-least the homsland and distribution of ‘the

plant,The same method was ubed in the greenhouses as I will show later,The trees and
shrube were o:i'dered to the sysien,Fartheet mway from the city were the Conifers.There

was moetly velut.ﬂnd,u it oeccurs the average time in South-Bavaria,so these sensitive

too
plant were not MM much in denger o smoke,In the arboretum were ecological groups like

marsh and te
‘hath',ddl.uﬁ::‘ and especially the pockgarden,called "alpima®.The "lake" before it

. v :—h- rfj = = "WI
|

was the water reservoir for the garden.It contained slso waterplants and showed the pn
proceeding of the vegetation towars the water,the "Verlandung" as it happens in the
prealpine country south of Munich.The "Alpimum" contained alpine plants of the whole
world, especially MMMMMK,of course,such ones of the Buropean Alps.Mostly the plants were
cultivated first in briques with hollows end later they came %o the rockgarden,There
was also a division for calciophobous plants as they occur in the Central-Alps,.There
rocks of Grelss from Tyrol and linefree earth,In cennection with this "Alpimm" in
Nymphenburg was a rockgarden in the Bavarian mountains in a hight of 1800 m (= 5,200 £)
in contrast to Munich with about 500 m (= 1700 £i,).A gardener of the Munich "Alpimm"
with a long experience in growing alpine plants took care for them on kt.Schachen

‘from June to September,during the short susmertime there,I show you 2 photos froam this
marvellous epot nesr Garmisch-Partenlkirchen,The trees are Pinus cembra,the only Euro-
pean pine tree with 5 needles,It grows in Bavria only on this place,The main difficul-
ty in thie original alpine rockgarden was to keep the plante in the beds in which thgy
belong,therefore MM to prevent that they would escape.Another difficulty was the
struggle against alpine weeds.Also in this rockgarden the plants had the same china la
bels as in Munich,The Schachen-Garden had a division of native alpine plents,growing
around the area so that "mountain-climber" could inform themselves.Besides this plants
which did not grow very well were raised in this hight,The gardener also had to collet L
the peeds,You imow that in peace time the different gardene changed the seeds,esmong
then,During the lasy years the little chalet was used ms a mountain laboratory for com-
parative research work on elpine plants.A picture,taken of the Botanical Garden in winter,

may glve you an idea of the winterly beauty,
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which also ocgurs in our Mangrove flpra in Florida in Rhizophora Manghé,The plant hers is.

DAGHE Brughulera erippetals belonging elso to the Rhizophoraceae,MMNHN, native in the
East Indies,The Pirst photo shows the flower,The seed in the fruit germinates in the moh
therplant,The hypoootyle with'the root hes the fruitwall with the pistil telen out froam
the flower and bears it 1ike a.cup.The following phot shos the geraplant with the big
hypocotyle and the root.The last photo in this group shows the young germplant with rooh
By thie vivipary the gemmination is transfored fram the ground %o the motherplant whers

the conditions are better, |

‘The follawing houses ars devoted to xerophybes,plants which possess asdaptations to a dy -

and -arid location.We already ‘hn.ve seen such plante when we entered the greenhouses,Whilat
there the water was stored in the leaves wo spolte of leaf succulents.We have now the
mmgg ?1;1.,11:: succulent forms of, the 0ld !’orld like Euphorbias,M¥ The water is stomd
in the stem which also has the tesk of assimilation,We have "sfem-Succulents" You see 2
photos;one shows 0nnty,the other Euphr‘binneaa.?he sﬁhmeu contain smaller forns of the-
se stam succulents.l show you 2 phubbg_.nopharbm melophoraie end obesa and hybride bet-
ween Both, and ‘s Plowering Memilaria,e catiis,Thers are also many sueller leafeusculents
1ike the most intereeting Hgﬁgznimthmtnn.%e following photo shows Ordssula pyramidlis
with its short internodes,In these housee are képt also other plants,Sundews,Venus-Fly
Trap uuoh grows very good and Drosophyllum Lulsitania,ths only one :emph'yte mong ‘the
hmirm plantsiliunich had the largest eollection in Cacti in Europe, A

e pase agin our glass door and enter the big palmhouse f¥om the other side,The plants
here are big Arecese,like Xanthoecme robustun, Oolocasia, ¥e see here e large collection
of Bromellacese,including our Spenish mo‘sn,'l'!.-ll@ﬂia usneoides,We see here Hedychimm,
Alpines,Costus,anc magy other plente,From the roof Ih::g the peautiful flowers of Papsk
flove quedrengularie;the fruite are eaten under the name "Oranddil¥ds", There ers alko
Dorstenies, MSMSMMOMIMMMOINE very close related to the flgues.T show you a picture o
Uaregravia wmbellata of Breeil with extracrdinary inflerescences,These 5 leaves you Eee
are nectar leaves.The plnat ghould be pollinsted by Hummingbirds,

The Next large house contains the treeferns.Tt is one of the most Beautiful houses:
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Whs 4356 Serhs grow in the tropics in & high aliitude,sbout 2000 m where they have much

Tté_&if-ﬂtlmthe form of Toags and where they have also much ]:.lght.on Yo hasalok thniaw
" Jumn liks aten they devalop seny roots wilch give tho stas a certaln stability,The crawm
13 formed by the gigantic,fine shaped lsaves,The fern irees heloag to the "tuft-irees’s
ﬁm ﬁ@_m unbrenched stem bears & tuft of large lsgves,forming the crown,Besides he
fern treen we have such tufi~trees in the Cycads which we see later apd once for mll in
the palss.d show you 2 plotures of this houss,The average fern treas were Alsophils ex-
calsa which grew rather well and which wae raised from own sporeg,In the house wes a 1i%
le.grtificial epring end in summer the glass roof oould be eprayed,to prevent too much
heat,Beside Alsophila excelea were other members of the group Cystheacese.Only one Gi-
bothiwh from Hawsi wes there,From 14 stems which Goebel ordered only one survived RS
Then was there Equisetwn gigantemn from South-inerica,a horsetail with stems of about
S5 o hight and § ea ,‘hhickn_mn,';-ha largept representative of the horsetails,BMMM Several
specimens of Aurscaris excelea frow the Norfolk Islands,ths so-culled "room-pine" was &
in this house,When the plants became t;o tall they had to be capped,In this way the "rom
pine produced new tips,foebel mede 1906 an experiment with this plant,The braunches of
Auracaria excelssediffer in thelr branching frop the stemm,The latter branches radiary,
the former only in 2 rows,they are bilaterals,Oosbel planted such a branch as a craft
snd the branch retained this kind of branchéng the whols time,
The following house contains the Cycads,also very besutiful plants,Following their pd
mitive kind of propagation - they still hove free male sex cells - they are placed gl e
begin of the plant system,I show you 2 members of the Cycads:Cycas reyoluta,native in

We see only female plants;the Cycads are disecdous
s:“t‘?“_”%ﬁ.ﬂﬁ Diocon edule mé home in Central Americe,ibcluding Mexico.Cyces revoluta
has a thick stem,7hen the plant comes io flowering it produces a sloster of, fertile
leaves,These leaves di®fer very little from the sterile ones,The basal part has on the
Place of feathers the ovules, antil %o 8 sand the rest of the leabes is pimnate as the
\ istarile leaf,They ar only shorter and covered by brown hairs;After & while the plant
mﬂueug‘a{. _.-:-1-;-1:“? of sterile leaves,.In this way mlwmays fertile and sterile leava al-
Lernate,PMt you may see the chape of the tree I show you a photo of Cyovas revoluta
which I took in the botanical Garden in Kyoto.In that country it is a favored outdoor

L
Plant, but it cones newer to bloesan,Japen is too wold for it.
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Didon eduls is also one of the most beautiful plents,It is the first plant emong the

£lowsrs are
WI in which also the fenele MIBOSONMN cones. MMIIAN, The mule flowers of the Gyce.ds )

nro e.'l.ny;_;nu,smetiaee of & length of more than 4 m.The firat Dhote ahnwa tha plent
v!.th S tones and the second tit-h “the development of new leavegs.Thesa are a.t M first
:moth,bl.l!‘. after a while they become hard and etiff,if they would be made i‘mm_m_etal.
The next 2 hm.'-uae are 'm;].d houaes", thie means houses with a low-r temperature,Here
tea wae raiaed l:n.rt in auner they were reserved for the heautiful art of the gardeners.

One Jmnna was rmerlai for the different Begonia Bpeﬂins and it was B aplendur of colar

here.In winter the houssa gerved for t.he collection of Protedcese in which the gerden
m fory H.eh.'!heu plants were in summer outdoox:s.l only show you a Bankeia specs . -
m. Mly !.. especially interesting the name orlginatea fron Proteus,the "nany ahaped”
in Bzred: ;n,ythnlogy.!rhe plnnts grow only 1n the Eouthern henisphere,Their hame is Austra-
M&m&-ﬂﬂu&,q parti of South-&nerion,the restd of t‘ha fabulous "Gondwana Land"!
Between ‘khe-! houses is again =z pnvillon, showlng epiphytic Pteridophytes,Hers were the
lelvt‘h fm Drymri.a and Platycerj.m with different species,Psilotum,and some club-
msﬂﬁ.hhu m here Platyaarim biforue and Lycopddum remosum,The latter plant shows

very v_an ‘the di_chntcng in the brandiing.Bpores were produced in the aploale parts of the

- branches,Flatyceriun biforne has eterile and fertile leayes of the latter only & kidney-

shaped part is reserved for the s?ormgiau.‘t-he other part has to assinilate,vhilst the |
ntuﬁ.a lnvm very soon become woodyjthey have to hold faet detritus falling down from
i&u.h this way the Platyceriae make their “flolrerpot'in which they send their roots.
You may see how wonderful epiphytes may be apecialized,

With these photos I tried to demonstrete the reachdum of t.he Hunich Botsnical Garden
hiuieruung tropical plants,They were intereati.ng fron the botanlcal standpoint,not
from the idea of & gardenar.@nl_v too uftan the interests of the botanist and the garde=-

ner differ,.Thie alos happened between Goebel and his garden-ingenieer.Icould not epeak |
of m:g other plants of which I had not taken photos,I wanted only to give a small se-

leotion of Pesullar plents,Vith these exhibition houses were comnscted severel houses,
serving only research work and Propagation.her were also plants which could nst be 2hown
to the public.A few may be demenstrated,To the carniveroun
nutans, kept in & 1ittle amall house,

Plente belongs Hellamphors

coming to blossom,You sae here & huge Specimen of

Hunt Institute for Botanical | tiol
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Diones muscipula,the Venus Fly trap from North-Oarolina,Tith this plant the garden was
especially successful,They got flowers and seeds and could propagite the plant very well
lanifestimentely the water was very good for the plant. I thirk It woa ;‘aitmﬁer bt I sa
not qui.te sure.l photos ahbuld daaonstmte Oep!wlotun folliculnrn a vcry rare endesism
of Swth-!as‘f.-a\uatrelia This plant hnn its peculiar }ﬂ.atory.l‘rufessor Frmcdm B.Lloyd.
travelled to this spot and sent from there & big plce of turf,containing MG rhizemes
Gf this interesting carmivorous plent.In December 1935 _in & wooden box 11_;_ arrived.

M el The e thie planta daveloped uarvellously,Piret carie £Iat Leaws but later dne
devaloped fdre and more pitcher leaves.You S8 hére b nAdaTa Tane Kutuven hoth.'ﬂ.u-‘
pitohdrs nor.rqr!. “later a red color and the oovering vhi.ah is rmt movable a'bmntn uttlo

‘anizals 'Wth&r hé‘lo- euntraata.! will close with a photo of .Lponngstan fmestrgua,

limited - ' '

and endenism of Madagascar.Tt growe in ¥ 1ight 1:: bracku of the.t ialand.!‘he t-:lnue l
Penostretion -

between tho leaf veines atrophies vary soon and 1;-; th!s !?e,y 'bhs PRGN occure. :

: 4

‘What T have ahown you here in phom from outdoors and the greenhouses had a rﬂy X

lelprul :c’mﬁtmon i thh'ﬁn-umiaal lusews",an e::h!.bttion of plent q&cimm,preamed ‘a

ﬁﬁﬁm‘iﬁhe or aloohol in square gleases or dry on. gerfon brml.ﬂﬁ.a Mm was ny 3
p:.r.t‘!.oufu field of activity.I givee yuu here a gmera.l veuy and & phntu of ane imn 2
‘vase, You miy’ héreih"a £lower or Aristolochia Goldleans which blocmed i.u th.e grunhousa.
Every specinen had 148 sq:lain.lng dosuription.In this way we could y.we e generel rhr
‘of the plant ungdcm with orig,i.nsl plsnts.‘l'he luseun hed a s:rstauatical f mmpho!ug,tml,
sn oesologioal divieion,Plants Whos producta ﬂl! ueed were dmmatmtsd end at 1unst

‘o large phamaceuticel divieion showed the mports.nce of the drug plants,

1 have now o oaie to an end.The lunich Botnniunl Garden was really one of the moat
Matmdi‘ng instrumentace the botanical acime.m Nobody icnowsif,u if and hov 1.1'.
nay survive this terrible m.l"or me it is MAMMM o "pamdisa lost'l
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On spril 3™ 1944 1t was just half a century sinse the Philadelphia Collgge ot
Phamaoy and Boience ssme into the possession of the Martindale Horbariua,This her-
barius wms preseuted to the college by Howard B, Preuch,an! Sulth,Xlins & Freneh Oo,
of Fhiladelphis.

The Martindale Horbariuz is one of the most comprehensive private collections in
this country,and the Philadelphia Gollege of Phamacy and Science is keenly aware ¢f
ite significsnce and worth,The Biology Departaent with the ccoperation of the Presi-
deat and Dean is meking a deteruined effort to preserve this presicus gift and te
utilize fully the splendid epportunities it effords,

The Martindale Herbarius is desoribed in the "Anerican Journal of Pharmscy”, MOMSR
Wol. 86,4 5.May 1894 by Beringer, A,M.,Ph.0.,in the book "The Botanicts of Philadelphia
end their Work" by John B,Harshberger,Philadelphia 1890,and finally in the 'h.n-n
Journal of Phamssoy®,vol, 105, Wi 2,Februsry 1931 is & shorter article under "iadi-
el and Fhamassutical liobes”, eutitieds”An Unusenl Herbariua® by Dr,M,S,Duwnn,the pre-
~ smtb head of the Dept. of Blology of the oollege,vho is in charge of the preservation
of the Martindal Collection,The latter artioles eontain information frés the first
one fram Beringer.

e writer of these lines,the last pupil of K,v.Gosbel,the Famous plent morphole~
Elot,ms at one time assistant curator of the botanical exhibite of the Botanicsl
Museum in Mund oh-Yysphenburg,He nov has the privilege of doing laboratery work onf ¥
ﬁ-.mm:;imummmwuml sonething of the
teclmical side of this plant oollestion, _ !

m-m.mummummmhmuwma large
Berbardw of mope than 200,000 speciuens,Beringer sstimated that it has a value @@

] ll.m.-h.imm-d-um wiich gontein the Martindale Herbarium,end

which Ma;n mentins,are desorative,indesd,although improvements in housing fagl-
1ities might be acoouplished by substituting dust tight ctesl cases in which the fas~
eloles might not bo pressed together too tightly.We are fasing the situatiom as it is



hope enly ihat hm.mth:uhm,pwduhmteomm
Aght netal cases.in the meanviile everything possible is being dome to keep the
_ sheets free froa dust end dirb.

As already stated,the Martindale Herbreriun is a very comprohencive cellestion
of plants.Tne shesta are filed in clphebetical sequence of cpeoies within the genera.
Bometimes emch species io enslosed hy a spesies cover of white paper.This happens
mostly when several specianns sre preseat.Umn the outside of theme species-govers
very often arn glued elippings of an identificationm book the origin of which we do
mot MMe eTe also pessss of pages from: Ase Orey "New Memunl of Betany®, s edi-
tion ( )eThe different species are wnited within the genere,and enclosed by a
gomue-cover of a light-brown stiff Manils pepersThe fommst of the shests is larger &
‘thl it 1o used in gemeral,

' Nartindale purchased eatire collesticus,for instance in 1861 the Ferdinand Rugsl
Oollection,In July 1674 he bought in Interlaken,Swisserland,the Brumer Oollestion,
il.un are still bookiets and uotdces,writien by Mertindale,concerning the purehmsing
of these collections.Mariindale MBI rencuuted the specimens of the purchased
uilgﬁﬁlmmwm-mmnﬂm‘ﬂmohhhmmaw
m--wmmmm.m sontaine plunts of the whole
vorld.imong the cellestors we find sometines famous nanes live 8t.Hlaire,Schinper,
Rusbey and ethers. e
Among others,I found the following lsbelss '

0.8, ﬂdmlh-u-h. = ? Thia

Ex Huseo b oo Holnienei, commmicavit H.J.Andersson,

(Both are fran Stedkholn,Sweden, vith North-Eurepean plants

W.Btelnitz, Budapest, (with ¥l
o ::,“. P i( Bungariea planis) _
Horbder L.E, Planchon,(ssustimes with signatures of Auguste de St.Bileire
frem the years 1846/47.)
(Both with plants frem Franee and Vest~Buropo)
:lm des Envirens de Rossulaci,¥aulhorn,Grinsel,Purea sbo, ,ox Colleotion

Ex Herb, m‘““w““&‘ﬁ"“&‘i; Protest. (hy George W.Post,auther
s, +Fo of
"Flora of hluﬁn‘.o'J Bedrut, . o o -
(Vith plants from SByria end Paiestine)
Herbrariu: Dr.Ferdinand Rugel of Tamesses, (Sonetines with eignatures of
:rlﬂl' from :fmtﬁ.is Arablan plants,or Eadres,dated from
Ph:l'nt. mhth century, written in Geman languege, with

2



P!hllZIlBIOEOGIBng! SOHILDERUNGEHN.
L L

(begonnen am 26,0ktober 1854.)

Mit den nmachfolgenden Seiten mdchte ich die Hrgebnisse meiner botanischen Beobachtungen
einem weitersn Kreise zugfinglich machen.Ich bin mir der ungeheuren Schwlerigceiten,die mit
disser Aufgabe verbunden sind,voll bewusst.Seit 1840 bin ich in den U,8. und seit 1942 ist
Ppiladelphin,Pa, meine zwelte Heimat ;on.rdon.lgrdliah vom Philadelphia,im efidlichen New
Jersey ist ein susgedehntes Gebiet,New Jersey Pine Barrens genannt,des ein Dorado fir den
Botaniker istjes ist vorwlegend Kiefern land (daher der Namel),in dem aber mehr vidbe
interegsante PPlanzen vorkommen.Da dieses Gebiet sehr leicht von Philadelphia zu erreichen
ist,verbringe ich viele Bamstage oder Sonntage dort.Man hat auch manchmal Gelegenhelit,im
tiefen Winter,wenn kein Schnee liegt,dle New Jersey Pine Barrens zu besuchen,Ausserdem
reise ich = melstens im Jull - in die amerikanischen Tropen,um Tropenpflanzen kermen zu
lernen,80 war ich 1951 in Cuba,wo ich einige Tage in Soledad verbradite,1952 und 1853 war
ioh in Honduras und 1954 in Costa Rica und Pansma,Weitere Ausfliige in die Tropen eind
beabsichtigt,

Ich wihlte den gleichen Titel,den 1888 mein Lehrer Goebel fur eine seiner ersten
botaniachen VerSffentlichungen verwendet hat und vieles,was er in seinem "Vorwort" sagt,
igt auch heute noch gdltig,besonders in den U.8,.Auch hier wird der Gebrauch des unbewaff-

neten Auges nooh sehr vernachldssigt!Jedoch in einem wichtige Falctor unterscheidet sich
Goebel's Arbeiten von dem meinigen,Als Leiter eines Inatituts hnt.t.:; Helfer, Assistenten
oder Doktoranden,zu VerfiigungjIch habe niemanden!Auf der andern Seite hat die Photographise,
besonders die Farbenphotographie heute einen Hichstshdnd erreloht,den man zu Goebel's Zei-
ten nicht ahnen konnte,Ich kamn heute = ohne Atelier ~ allea Photographieren,was ich sehe!
Zelss,
Zur Verfligung stehen mir zwel Exakta Oameras (F, 2 ,Biotar und F, 3.5 Tessar), ferner ver-
wende ich elne extra lange Verldngerungsrihre,die es mir gestattet,bis auf NN 6 cm ans
Object heranzugehen und ,wenn das nicht genflgt,habe ich ein 80g, "Zwischenstdck",mit dem
ich ~ nach Herausnalme der Linse der Kamera - den E;::t auf's Mikroskop (binocular oder
gewohnliches Milcroskop) aufeetzen kamn.Dabei wird das Okular des Mikroskops als Linse ver~

wandet,Mit dem Binokular-Mikroskop erziele ich Vergrdsaerungen von @a. 150 x und etwas mehr.
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Pllnt-ﬂoogr:rphy of Germany (14,Bctober 1943,)

To talk sbout the l;im*.-ggqgnptv of present day Germany is rather diffiocult,There
are few oountikies in the’world in which the soil is used se intensively as in Germany,
The artificially overcrowded country demends urgently the extensive use Rl of every
empty space for the production of fodd,The soll has to be fertilized as much as pos-
sible - by using of synthetic fertilizers - o give the large orop which is so despa-
rately needed,fivers and streams are regulated to shorten their way and to give free
land which may be used,Moors are dried out by dralnage and transformed into a more or
less fertlle land,Thereby the often very interesting original flora becomes destroyed]
The forests are used much more than they should be and even du;ing my stay in Germany

 Sundl CEMYICT A
1 heared forest-scientists and -experts speak of the exhaustiom Jof the onoe so beauti-
ful German forest!

Though Germany is only 29,4 % woodland it belongs plentﬁogmphiaallr to the
"Burasgiatio-silvestric Vegetation Region",reaching from the Atlantic to the Pacifioc
Ogcean,the 0ld World part of the "cirowmpolare forest zone",This iu a tremendous area,
and when you are travelling on the Transsiberian Railrced you may se what "circumpo-
lare forest zone" really means,You observe for daye after days foreet,I have never
seen as much woodland as in S8iberia.Fram the train you see a mixed forest with spruces,
larcs,birches and others,the so called "Taigal,named for a Biberian Oity you pass,
and on the railroad stations the natives bring berries to you which you kmow from
the German woods,

Compared with the U,8, Germany is situated very far north.Munich,the southern most
larger city has the same latitude as Quebec in CanadalBut the climate is quite diffe-
rent.n the Etlt Oocast of the Eastern States we have cold ooean ourrents whereas all
of Europe is fayvored by the wam Gulfstrean,But aleo in oth:x- ways the situation is
#ifferent.Take Philadelphia at 40%M degree north,This geographical position corresponds
to Sieily in the Mediterranean Sea,but olimate and vegetation are similar to Bolzano
;0r Merano in lorth-I*}aly,on the South-side of the Alpsl.The Rhine-Mosel-Valley around
Bingen-Ooblenz is a Ja.mth-oauis. It is 80 wamm that famous wines and the Mediterranean
Ohestnut,Castanea ve ..4,are growing there,This region is located around the 50%B degree

|
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north which goes through the north tip.of New-Foundlandl

Germany belongs m<i™ly to the "Summergreen-LeafiForest Region”,the Southern atrip*
of the "ciroumpolare forest zmome”,llike the Eastern States north of Oape Hatteras,These
foreste in Germany are very much poorer in species than the forests in the Eastern .
Btates,and in fall they have not the wonderful red color wglch we are enjoying during
the"Indian Bummer”",In the Eastern States we have more than a dozen different oake.In
Germany there exipte prectically only onesQuercus Robur or p:dw:nulate.,t,ha English Oak,
Even the aver:ge foreets are artificial,There was a time in’which spruce foreats were com-

posed only of spruces,When des broke out among these trees,or caterpillas of mo-
thes, living on the spruces,occured,the whole forest was loet,Therefore later on the fo-
rest- economiste returned to the origihal mixed forest,a forest of spruces,mixed with
different leaf trees,The English Hew,Taxus baccata,which grew in German foreets,wae eli-
minated on account of ite slow growth,In this way man has contributed very muel to the
soarcity of species in the Germen woods.But another ceuse is natural,It goes back to the
glacial pericd.Before this there ways werm climate in Eurcpe,When the temperature dropmed
the more sensitive plants like Bassafrae and others whioh existed during the Tertiary
pericd in Europe,retired to the SBouth,During the glacial period the folding of the Alps
inoreased,The Europaeen geologists believe that the oldest parts of Middle Europe, the
Ardennes in France and the so-called Bohemian Masse are responsible for this event,These
two old flakes in the eerth cruet preseed the Alps together.In the Old World all mountak:
chaine ~ Fyrennses,Alps,Himalaya ebb, ~ run from west to east - in contrast tdthe moun~
tein chains of the New World,Andes,Rocky Mountains et@,Therefore when the olimate became
more favorable,after the end of the glasial periocd,these plants could not return anymore,
You will never find in Middle Europeean forests a Bassafras or a EpicebushlOtherwise
Germany ie a Bart of Burope and you cennot separate her from the land around,Political
borders are not valid in plant-geography.Another fact is to be considered,We had in By~
rope ~ like in the Western Hemisphere - several glacial periode,untermipted by warmer
interglacial periocds.After the last glaciel paﬁazﬂ%jzwaml times in Europe.The
Pollen analysis has given us a proof of thie fact.A few words about this important methou
The pollengrains show a certain reslstance against decaying.Moors preserve these pollen-

graina beet,By a maclk.ide a oylinder shaped semple of the moor, reaching from the surface



%o the ground,is taken out,The pollen gra.is.n! in this sample are isolated,identified and
counted,As a result ot these investigations,we can say which trees or shrubs were dmi-.
nant,end from this we are able to make conclusions of the climate of that time,As sjre~
sult of the pollen analysis we can state the following factsiWe lmow that the last gla—
cial period lies baok about 25 000 to 20 00O years,a very short time compared with the
unity in geology: 1 million years!The carbonifercus period ,for instance lies back se~
" veral millions of years,In Norwey we find s mineral,a clay thioh showe different stripes
the so~called "ribbon-olay”,These different stripes are the ruult of different sedimen-
tations - the sedimentation in summer is darker than the sedimentation in winter,In this
way we could - as in the annual rings of the trees - count the years.By pollen analysis
it wae found that about 8000 B,0, the dominant trees were birches and pilnesj;it was short-
1y after the last glacisl periodjduring the "birch-time" there was a cold climate in Eu-
rope,That we are right in this theory is shown by the palaeolithic paintings in South-
France.The pelaeclithic man painted animals of hie time:The mamouth add the rein-deer

in South FrancelAbout 5500 B.C, Hazel and oak trees were dominantjthe climate becamelié
warmerjwe have an early nul'-h period,2500 B,C, we have mixed forest,the middle warmth
period in which atlantio plants dominate.Until 1000 B,0. we have the transition to the
"beech-time"MThis corresponds to the Bronze Age in Europe.Between 800 - 500 B.0. the
climate became colder agsin and in historic times the temperature increased anew,The do-

remains until

minence of the Beech,Fagus nilnﬂu,m as far as man has not chenged this,
For instance we know that many forests in South-Bavaria whioh are today spruce forests,
were beech foreste 100 - 150 years ago.Today we have beech forests mostly on hill sides
in this area,The spruce grows quﬂ.oker than the beech and the lumber is much easier to
use,It is Picea excelea,the 'Honﬁy-ﬂpme soriginally a mountain tree.l mey mention
that finaly is our days a process was worked out to use befgh wood for making paper and
gellulose which Germany needs so much and which formerly was made exclusively from sprugse-
or pine wood,all sogft woods,During the different olimates and general conditions of exis
tence,nany plants imigrated from the surrounding lande and did not disgappear when the
oonditions chenged again,8o,for instance,in South-Bavarls we can speak of different flora

slements, MMNGKEGHAM in the local flora,We have thera sn atlehtic,a steppe-like pon-

“tio flora element- still more sbundant in Austria whers it followed the Danube,



We have & mediterranean flors slement a:d the oldest is an arctig-glaclal flora element
conforuing tp the alrsedy mentioned "birch time".It is very interesting that in same few
elevated peats in ths ppealpine land south of Munich we have the Dwarf Birch,Betula nans
and this plant occurs only again in the uotloi_ T

Bome words about the slimate of today.As in all winter cold reglonsjregions,cold in
winter,thers is an interruption of the activiiy of the vegetation during the unfavorable
season:Winter in which we have desert like conditions.Whe,the soil 1s frozen and the
plants are not” able to take up water thmhtge gonditions dom't differ essentislly from
those in deserts,The leaf-trees lose the}ﬁﬁf_:a\(to reduce transpiration and also the
needle-trees,the evergreen stop assimilation in winter,Precipitationd is sufficieny in
every season.In higher parts of Gemany in winter they fall as snow which covers the lana
for months,Be it is in the mountains,in Bouth-Bavaria (the Bavarian high-plaing has an
altitude of 500 to 800 m above sea lavel,this is 1700 feet for Munichl),and in the eas-
tern most parte of Gemany,in East-Prusais,the coldest part of the country,Precipitatbon
inoreases in sumer,The weather is detemined by 3 factorsgThe minimum in @celand-Green-
land,the ao-called "Iceland-Deep",a high-pressurs over the Azores,the "Azores-High" whion
remches often to England,and by the air pressure in Siberia,in warm swmer a minimum,in
oold winter a maximum (cold air is heavier than warm one)Middle Burope is in the strike
zone between these 3 power cemtersyIn this way you may see how important 1§ is that the
Americans have ocoupied Iceland and Greemland,two of the most informiative points for
forecasting the Europaean weather,But in Germany itself there is great variety concernimg
the temperature and moisture,The farther we go to east the more continentale the olimate
becomes,This means severely cold in winter,as I already mentioned,in EastdPruseis,Oomparea
with Philadelphia there is to saytIn Germany there are not these cold winds and the montns
November and December are mostly very cloudyjsometimes for weeks the blue heaven ie not
rlsiblemuring- the greatest part of the year there is westw;..ud in Europe and it does not
change as often as here in Philadelphia,The east winds in Europe, coning from irmer Rus—
sla,are dry,but the westwinds,havingl thelr origin over the Atlantio Ocean,are wet and
bring rains to the continent during the whole year,In summertime there is often = mon-
soon situation,over England a maximm (sametimes fran the Azoree );over Middle Europe a
depression,The result ia a longer lasting rain period.Especially moist is the land on Hie

northslde of the Alps where the rains condense,This iz the case espscially in June,The
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harvest of the hay is ofien in danger,There is
Balzburg in summer,fax™e for much rein,It rained;he came again to Salzburg two yoarsiBM

the joke about an Englishman who was in

later;it was raining again.He said;"Salzburg seems to be & very moist city;it is still
raining from the time I was here last,two years agol " have knmown dry summers in Germany
when all the meadows were drisd outjthe alpine meadows remained green,But precipitation
{n susmer sometimes oames as hail,and the dsmage of the falling MM ice peaces,having the
selze of cherries to mmall m,h terrible partioularly in South-Bavaria.-Another wind
is oharacteristic of the Alps and the lands before thes,Thie’wind is called "Fdmn'.It %s
a very warm south wind,cccuring alsoc in winter,When over the Mediterranean there 1s a
maximz and over South Germany a depression,then the air moves fram south to north.On W
the south hills of the Alps it becomes wamm and goes up,By the suction of the depression
the air air goes down on the opposite side of the mountains and by compresaing the tempe-
rature inoreases still mors,This wam wind occurs very frequently and may melt the snow
in winter very quick.Several plants follow this wind;they are naliad "F8hn Plents',like
Saponaria ooymoides,a littls member of the Oaryophyllaceae,the dove-family,l gave these
f;_}::ub:emo they ere most important for the flora of Germany,This is also true of the
soil.The acidity or the lime content decide the ocomposition of the local flora.Caleio-
phobous plants avolid caleium-carbonate containing soil,not fypeum soil.You may never
find Lupines or Barothamnus on limestine gravel,the average soll in Bouth-Bavaria.A very
beautiful dwarf shrub in the Northern-ldmeston-Alps is Rhododendron hirsutum which ocecurs
only on limestone rocks,In contrast to this plant Rhododendron ferrugineu grows in black
humus which isolates this plant form the limestone around,or it grows on gneiss end
granite,The same happens with gentian flowers and others;we call this "Vicariation”,

1 want now to desoribe parts of the German landscape.The north and the extreme soubh
of Germany are glacial landscape and have much similarity to each other,In North-Germany
the glaciers :lue from the mountaine in Norwey,They moved from Horth to Bouth,In South-
Germany - that ies Bouth-Bavaria - the iwe came from the Alps and the glaciers moved from
south to north.In this way everything is opposite to North-Germany,The Norweglan glaciers
have their end-mouraines northeast of Bremen to Magdebprg,The iceborne material is mosk-
1y sand in North-Germany,in South-Bavria gravel,because it was not transported as far as

in the north,The land-jape is sometimes very pretiy.You may see little lakes,hills, covereu

by forest,and nice little villages between,On South-Bavaria you have the mountain chain



of the Alps,often covered by snow,in th: ‘baclground,The most northwestern part of Nortl-
Germany is moor~ and “Sath land,The moisture of the oosaniec climate and therwith edaphic
oonditions make it possible that in this region there is no forest.We have elevated peats
there,and the dominant plant is Calluna vulgaris,More in the south is the well lmown
Lineburger Heide,luneburg Heath,in which also Oalluna vulgaris is dominant.On some places
you see the Juniperus communis as a tree,This conifer grows there like m cypreas,Thls
means that t.he side branches are also turned upright.These trees may reach a hight of

& m and nnre.l. great part of the North~German deepdplaing 13 covered by pine forest,.I
will later give you the nemes of the main trees in Germsny,We never must forget that ori-
ginally Germeny was & foreet land and forest would return if man would not prewent this.
May I mention that even Tacitus desoribes Germany as a forest land?The northern most
part of Germany is the coast of the North-Hem end the Baltic Sea.There are sanddunes and
galt marshes and in this region we find many halophytes,plants adapted to a content of
common salt in the soil,Behind this coast land partly is e fertile land,used for agri-
oulture, cereals and cattle ralsing,When you are travelling from Berlin to K8nigsberg you
gee from the train pine forest above sandy underground.If this forest would be destroyed
I am sure, North-Germany would beccme & send desert!Thie forest contimues to theneighbo-
ring Baltic States.The southern moet pert of Germany is formed by the Alps.Germany has
in Bavaria only a small region of the Northern-Limestone-Alps.The greater part of the
Alpe belong to Austria,Ewizzerland,Italy and France,In the mountains the loweet lavel

is covered by mixed forest,We have here Elm trees,Ulmus montens,Maples, especially Acer
Peeudoplatanus,the Sycomore Maple,This is the leaf tmee which goes highest in the moun~
takns, near the tﬂé’r line,In Germany this tree is called "Berg-Ahorn", "Mountain-Maple®,
Cn ite stem you find very sbundant a characteristic li.nheu,tho lung-Lichen,Bticta pulmo-
paria,In this low mountain foreet we have further the Ash Pruinua excelsior,phe Alders
Alnus hmam and glutinosa,the Grey-and the Blank-aldar,you. have Willows,Hazelshrubs,

and also Borbue aucuparia,thcMMMBMMIR "ountain-Ash",going also nearly to the timber
line,The tree has bright red fruits,which the birds like to eat,The German nsme for this
tree is therefore "Wogel-Beere's Bird-Berry.(The fruits are by far no "berries;they are
1ike our uppln‘iﬂrim frulte, containing material of the shoot)You have in these des~

oribed forests Bamb s nigra and recemosa,the "Black- and the Grape-Elder".And beeides
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these woody plante there are a great number of subalpine herbs.If we olimb higher the

spruce begins to predc™inate and the leaf trees become scaroer and scarcerj;smetime you
P£ind also some Juniperus communis shrubs,.And after a while we reach the timberlina.ﬂ:e

(| Ma A o o
generdl conditions,especially the wind,makes it imposeible that trees van exist¢Ve have
above the t{:ﬁ a zone of coniferous dwarf shrubs,formed by Pinus montana,the Ger-
man 'huohe%%% montana shrube we have the beautiful alpine Rhododen-
dron hirsutum and ferrugineum which in early July has beautiful red flowerslHere we haws
sometimes alnn.tha rare Pinus cembra with 5 needles and the"l.m\‘i’ﬁ.nri.x europace,Finally
above the "pountain-pine zone",the wood plante disappear completely.We have only herba-
ceous cushion plmts,tbioﬂwe appreciate frequently in our rock gardens.Only a few very
small willows,Balix specles,are still able to exist there,These little shrubs press their
sgtem to the ground as an espalier-shrub,I name Balix retusa,And on some moro’i"oist pla-
ces you find Balix harhnno-n,tha herbaceous Willdw,The stem of it ie sunken into the soil
and only the tip of the branches with leaves end flowers are using the short dummer,I
have seen this plant in a hight of about 2000 mlThe situation of the hight of the moun-
tains is very Ei_nihr deserts.A few lichens indicate the end of every tygpe of plant life,
Beveral alpine plante you find aleo in the Bavarien High-Plain,I nsme the blue Gentiana
acaulis,or the purple Primula farinosa,the wonderful emelling Daphne oneorum mnd others
Their appearmmce goes back partly to the glacial periodjthey are relios of that time.
May I mention that they are carefully protected against extemination?

Between the North-German deep plain and the Wall of the Alps and the high land before
Germany is by far not flat,There is the "Deutsches Mittel Gebirge",the "German Middle
Mountains, forming a broad zone in Ge Thie mountain region ul%t‘;_m% - the
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Ardennes,the 8wiss Jurs,they go through Germany and continue to the East in the Bohemi-
an mountaine,the Sudetes,the Bohemian Forst eto,The highest elevations of thess mounteins
reach in Goxn;w about 1800 m,They are of differemt geologi.a.a]. origin,and therefors of
different materinl,Some are very Eﬁxd‘i:::mmrlnn 31;:ch older than the Alps -, belongingfite
the varistic folding in the carbonlferous era,and now eroded very much,Such old mountains
are the Harz and the Bohemian Forest.Other ars of voloanio origlin,like the Eifel,¥We have
mountaina from the Trimssic time,like the Keuper-Sandstone mountains on the Elbe~River
and in the Jura - gol~3 from Bwizzerland through Wirttemberg, North-Bavaria to Thu¥ingls,
we have sometimes an eraded high-plateau,



You ses this very well when you are t.nvgulng from Uln to Stuttgart in ‘Iﬁ;tt.mbsrg.ul
mountains thers have ™early the same hight,The slopes are coversd by beech forest.I whll
not give the names of all these mountains,including the vogese and the Black Foreat,.You
will find them in every map of Germany.In the highest elevations we have again the spru- I
ce,Picea excaelsseIn lower lavels we have oaks,Quercus Robur,resching sometime a tremen-
dous seize as in the Bpessart,Beech,Fagus silvatlios,the main Forest iree,also Carpinus
Betulus, the Europaean Hornbeam,is IGAGSE dominant.All thes.a trees and the pittoreaque
form of the ::otmtains give the country a lovely appaaranao..'l‘he Germans ocompare it some-
times with the mountainous Bwi;‘zerland and speak of a "Prinkische" or a "Bdchsiasche
Bohwelz"1,It is the land with the famous Wartburg in Eisenach,the land in which Goethe
has passel the greatest part of his long life,Weimar, it is the the land on the Middle
Rhine from Bingen to COoblensz,only to neme a few especially beautiful spots in this region
The forest land is indeed the comperatively original vegetation.We have only a few
places with "premeaval® forest.Such ones ocour in the Bohemian Forest,near Mount Arber,
and #n several parte of the Bavarian Alps,You see here old,vartly decayed MMM trunks
of fallen trees,mosses,climbing planis,like Clematis albajthere are the "Europsean
Jungles",You see also the Beadly Night-Shade,Atropa Belladonna,this important drug-plamt
whioh we oultivate now in America to obtain the valuable Atropin,Besides the more or less
cultivated forests,the "tree-commmnitiss",we have land which ie used for pruduction of
food,or for indusiry eto,where yow find coal,iron,or where ypu have other fayorable con-
ditlons for the industry,The forest free land is used by agriculture in different waye.
We have Wine is especially favored regions,in the so called warmth-ossises,as it is in !
the Rhine- and Mosel Valley,in the Palatinat,in Wirttemberg or in the Hain-Yalley,In
earlier times the cultivation of wine was much more abundant in Germany than today, But
the wine was so bad that it has to be spiced,This was one 31’ the causes of the tremendous
demsand for :piacu in the Middle Ages in Gernany,I will gi;a a short description of the
medeaval Mayence by Ibrahim ibn Jacub of the year 973 AD..I quote:Magandaha,this is
Mayenoe,is & very large eity.It 1s situated on a river which is named Rin = Rhine,It is
rioh in Wheat,barley,dinkel,in winyards and fruite,Peculiar is that there are also spices
which ocour only in the most far Orlent,whilat the citty is situated 1..: the farest Oocci-
deniffe find here Peppgr, glnger, eloves, galgant eto,They are introduced from India where

& ot
hey occur in great quantities".I cannot speak here g8 the levante trade and its influ-
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fluence to Gemman art and culture,Wheat is cultivated in different parts of Gemmany,for
{nstance in the Danu™ Valley in BowerdBevaria,near dftraubung,also in East Prussia, 8ile- .
sia,Baden etc,The wheat in Bavaria which is mostly an agricultural land was too poor in It
glutin,which is importent in bakery.Sh it has always o be used i Roumanian wheat,
During the last few years they raieed also a variety which contained enough glutin.Also |
in this £isld the tendenocy for autarchy!In a part of Frankonia and Wirttemberg ia raloal
gﬁ%’.}uu variety of wheat,The soientific name of wheat is Tritioum vulgaris,that of
ﬁinkel,i‘r!t!.;:n Spelta,It differs from wheat by the fact Ch-at the grains remain includea
by the glumes whilst the spike-axie breaks into pieces,Dinkelsbfihl is a little town in X
Frenkonie which has the name of this cereal,The main cereal in Germeny is rye.It grows
on areas where the climate is too rough for raising wheat,Germany is in this field far
behind Ruseia where different wheat varieties are cultiveted,adapted to the different
gonditions of existence in this vaste country.In other regions in Germany we have bar-
ley and oate,One of the most importent food plants is the potatoe,besides local centers,
mostly raised east of the Elbe,It is a gift of America to the 0ld World,Aleohol is also
made from potatoes in Germany.Tobaco,also & child of America,is raised in the Palatinat
and in Baden.A very important product of agriculture is the sugar beat,Beta vulgaris,
var eaccharum,Germany ies the firet sugar country in Europe,but the IM suger rations
rog the Germane are very small.They have learned to change the process of fermentaticn
in that way that leses alcohol and more glycerine is preduced,thet glycerine which they
cannot obtein from fat,snd which ¥ith they make gunpowder.May I mention here that they
aleo produce fram wood dust albumen as a food for cattle?They transform wood into sugar
and in thie solution they raise a kind of yeast,which,as living cells,contain albumenl
Enough from these chemioal storieslln the prealpine land,in Schleswig and on other dif -
ferent regions the meadowe are used ae pastures flor ralsing of cattle.,All these agricule
tural places-have their omn plant societies,wesds,partly nZtive and £inding good condi-
tions for existance,or introduced by men from other,from foreign lands and continents,
The weeds are an internaticdal societylVery interesting ie that you find in German rye
fields always the blue Cornflower,Oentaurea Oyanos,the red Poppy,Papaver Rhoeas and the
purple Oorn-Oockle, Agrost ema Githego,or in Gatfields Galeopsis species,They ere con-
sidered as "archaecphytes",weeds which wandered with the cereal and which ripen with

them.In South-Bavarien mesdows you will find flowers in great quantities.You may consi
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der them ss "weeds",but they are nice,In winter there are daisies which make now winter-

rest and bloom below '::a snow,In early spring,at the begin of April,and scmetimes aleo
in March,there are primeroses,Primula elatior and officinealis,the meodows look at thdt
time Imlik%%?d.ln the second half of April,or at the begin of May they are full
of Bandelicn,and in later May they are red,yellow and white mixed of different flowers,
the red glover,the yellow ranunculus and a few umbelliferae which % the meadows whibe
in June beforg the grass is out¥.In this way algo the appon.z;lnea of the meadows changes
in that country during epring,I cannot upau‘%z&nfz the beautiful alpine flowers which you
find en same spois there as a relic of the glaciel period.

I give you now u--list of trees and shrubs which decide the German landscape,The coun-
try belongs to several provinces of the "Eurasiatic Foreat-Zone",especially to the
Baltic Province whioh includes East-Prussia,PFoland,Germany with Bohemia,North-Swizzer-
land,Belgium and Holland,Characteristic is the predomination of the leaf trees.In moun-
tain regions is - as moaund - the spruce dominent,in sandy soils the pine.To the fird
una{belm beechee - and mixed beeches forests,oaks~hornbeam forests (Qiercus Robur ana
Oarpinus Betulus),to the latter Picea excelsa,the Borwey-Spruce,and Pinus silvestris,
the Europasen Pine,Heathe and swamps we have in North-West-Germany, (reaching until Hol-
land),around the lower Elbe region,Soleswig Holstein and on the coget of the Baltioc Sea
and swemps we find along the great streame,Only 3 trees are present in the entire tre-
mendous Eurasiatic Forest-Zone:The Spruce,Picea excelsa,Sorbus aucuparis,the Mountain
Ash,and Prunus Padus,the Closter-Cherry,both members of the rose family.The most dis-
tributed tree in Germany is the Pine,Pinus silvestris.It is a tree which is concerning
soll very unassumingly,It grows in a very poor substrate,in sand soil,The tree has a
strong taproot,.The branches are irregular and the bark of the stem is brown in the re-
glon of the crown,The pine forests are mostly more or less monotone,The tree has 2 neei-
les.Besider the North~German deep plain it grows on hillau;;s in the Luneburger He.ath,
also in the Harz Mountains in Middle Germany,but not in Gemeral in South-Bavaria,only
on some places whers Wwe have rock-heath we find this trese,Around and in elevated peats
you find there also Pinue montens MMM as a tree with a blaclk bark,A real mountain tres
is the Horwey Spruce,Pices exoslsa,Below the timber line it grows in the Alps,in the

Middle German Hount(-*‘s,a'nd also in East-Prussia,You may see the Norwey-Spruce sultiwss



ted in the Eastern States,It is a ver;].beatiml tree and spruce forestas belong to the m
o6t beautifml Porest ™in the world,In contrast to the pine forests in which the ground
ia mostly covered by grass,the spruce forests ars darker and as a result of more humid
conditions in the forest,the ground is coversd by different species of mosses§Sometimes
you find the branches coverad by lichens, sspecially pittoresque is the beard 1i chen,Us~
nes barbata,The root aystem of the spruce is very flal and the taproot does not go very
deep,50 a storm may do very much damage in a spruce fnrut.fupeoially in the Alps a storun
may destroy a.ri.da ares and it will take years and years until the forest is grown again.

On mccount of the advantages the spruce wood gives this tree is also plented in the plain

replacing the beech,as I already heve mentioned,-The Fir,Ables pectinata, is in its growin

very limited.It i= a very beautiful tree,bul sensitive to froet,It grows especially in
the Blackforeet,but also &n the Alps,the Vogeses and in the other Middle German Mountaina
The gones are - in contrast to apruce - upright and don't drop off as a whole.The scales
drop off - the seeds are winged - and at least the empiy rhachys remains on the branch.
Juniperus cammunis,in our country called "Osder" prefers to grow in the heath of Lilne-
burg and on other dry places,It goss high into the mountains,especially in its dwarf 8
formiJuniperus nans.It grows also in New Hampshire in the White Mountaine and scmewhere
else in the United States,Of the leaf trees JM{ the Beech,Fagus silvatica is the most
important tree,and beech forests you find in the whole of Germany though the diatributian
is not bqual,The forests in the Middle German Mountains are mostly formed by the beech,%
Fhe Buropaean Beech differs in some aspect from the American Besch,Fagus americana,You
may see the Europaean Beech sometimes cultivated in our parkas,mostly is & red leaved va-
b T o e of b
risty.The leaves heve ® differest shape tharPbY American brother and the bark is darker
A peoularity of Fagus silvatica is its flowering,BMM It blooms shortly after the appeas
ange of the leaves and is wind pollinated,In contrast to the American beech it does mot
bloom every year.During 2 or 3 years the beeches in the whéfle of Germany and everywhers
else don't blomﬁn so-called "besch~years" all beeuhas-inuluding %ietien,cme to
blossom,as far they are in an age that they can blomffi_ these years beeches produces
their three-dngled nut fruits.In the beech forests lhve & great number of plants whigh
are only to be found in beech woods,which are "acompanying plante",To them belong Anemo-

ne Hepatica and nmorum, or Neottia Nidus Avia S interesting saprophytic member of the
Orchid family.Many Of the herbacecus plants in the beech forests bloom before the green

Hunt i



green leef roof is oie:od.ln this way tha;zget light enough,These beech forests are
characteristic for German leaf forests,In these forests it is the dominant tree and you
find pever so many different trees there,as in the woods around Fhiladelphia!The osk,
RQuercus Robur, or pedunculata is the cak in Germany.It is & wonderful tree, especlially when
it stands alone,free in the gountry and not in a forest,The English Oak,Quercus Robur,
and still more the Lindentres,Tilia platyphyllos have & great demand for light.You will
never see a Mnden forest in Germany.The German poete and pwmposers sing of the beauty
of these trees,the symbol of strength,You know perhaps the song of Schubert:"Am Brunnen
vor dem Tore da steht ein Lindenbaum"(On the fountain before the gate there is a linden
tree).Such isolated trees of huge demensions may reach an age of several hundert years
and we know many of the so ocalled 1000 year old caks or lindentrees.Oal forest are most-
ly mixed with other trees,A very conspidtus tree is the English Walnut Tree,Juglans regia
It is mostly raised in gardens or parks,It is very interesting that in the United Btates
this tree grows,cultivated of course,only on the West Gcast;it will not grow here in the
Eastern States,It happens so often that Europaean plants grow on the Weat coast and East
asiatio, Japanese,ones on the East coast and we have no satisfylng explanation for this
fact.I will name other trees and shrubs,very abundant in Germany,but not deciding for the
picture of the landecape,Along rivers and lakes you may see different willows,the "Wee-
ping Willow",8alix alba and other Salix species.To the same family belong th 3 poplare ox
Germany:Populus slba,Populus nigra ,the White and the Black Poplar,and Populus tremula
the Trembling Aspen,The name derives from the faot that the leaves are mostly in motion
on account of their thinlf stalks,VWe have in the Eastern Statea a similar poplar,Populus
tremuloides,Betula verrucosa and pubescens are the main white birches,Oarpinua Betulus

is the Europaean Hornbeam,These trees fomm elso little forests,Alnus incana and glutinosa
the Gr the Black- -
ﬁmam early epring.Alnus yiridis,the @reen-Alder,also living in the

———

mountains,bldome later,Very abundant are the Elms,in South-Bavaria Ulmus montana,the Mous
tain-Elm,is the main representative there.It is a very tall tree with a rough bark and
rough leaves,These are asymetric and we distinguish betweena plus- and a minor side frem
the midrib,Unfortunately this beautiful tree is -as in the U.8.,= in great danger because
of the "Dutoh-Elm Decease" which is spread out by a beatle,eating the young leaves,The

real cause is a fung.s, leaving in the vascular boundles of the elm and the spores of this
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funges are distributed by the beatle,Another important tree ie the Ash,Fraxinus excelsior

We have different ma.plu.Acer Pseudoplatanus, the Sycomore Maple,Acer platanoides,the Nor-
wey Maple,Acer cempesire,the Field Maple and ln warmer regions Acer monspessulanum,very
similar to the latter,In contrast to the American Silver- and Red Maple (Acer dasycarpum
and rubrum) these trees are pollinated by insecte whilet the latter are pollinated by wind
m are Hazel,Corylus avellana,many shruby willows like Salix purpurea,in North Germa
ny Myrice Galeyrelated to our Bweet Fern Myrica aeplumfoli.a.f'.hamnua Frangula and Rhamnus
cathartica,Evonymus europaea,Sambusus nigra,racemosa and Ebulus are the Eurcpaecan elders,
Berberis vulgaris is one of the hosts of the wheat-rust.To the dwarf shrubs belong once
for all Oalluna vulgaris and other members of the heath-femily of the Ericaceae,If you

Gerpetn s
compare this list tees and shrubs with those of the Eastern S8tates you may see how

poor Germany is in tree- end shrub-species .l These trees
and shrubs I named are to be found in the whole of Germany.To tall about the herbaceous
plente and the different flowers is impossible becaus it depends too much from the local
conditions,The variability in Germeny is too great to give a general view,and to give a
general view of the vegetation and of the plant geography of present day Germany was the

purpose of this talk,



Salt Plants in New York @ity.

You would HE not bcli‘lu it possible that a great Oity,like Hew York, could
present to the botanist so many objecte of interest,We are not thinking MEMMMd =m-
ly of the beautiful Botanical Garden in the Bronx and Brooklyn,but of the natural
vegetation.

Let us talk about the case of the salt plants,By this we N6 do not mean the
sea-weeds (the marine algae)but the salt plants of the land.The accompanying pho-
tographies ere made in September 1841 in Barren Island and Btaaten Island,

In the areas of New York City which are situated on the coast,there are eand
dunes and swamps or marshes.Here live ihe salt plants or halophytes.According to
the moisture and the ealt-content of the soil we find herbaceous plants,but also
woody shrubs,often united to certain plant societies, The soil,being in the neigh-
borhood of the ocean,or,during MMM high tide even covered with sea water,contains
more or lese common salt.Also the air is more or less salty,,The common sali plays
in the plent world an entirely different part than in the animal kingdom,When it ie

present in too large quantities it is even dangerous for the land plants.The salt-

plants which are also to be found in deserte and salt steppes are exceptlions,Among
them there ere also such ones as may support & greater content of common salt,but
which aleo are able to grow without it,The firset ones are called "facultativ-halo-
phytee”,the latter "obligate-halophytes",

We £ind both in our area,The landecepe here is not absolutely flat;we have small
hille where the soil ie a little more dry.Here the firet mentioned facultative -
halophytes in general prefer ty growsNearer to the sea shore we have more sand hills
and sand dunes and,between thesme little heights,in the lower parts of the land,we
find the salt marehee with the obligate-halophytes;this,generally epeaking;a sharp
distinotion ie not possible.The salt-marshes are still in the region of the tides,

We make our walk in the direction of the sea.



Illustration Npa 1. showe flowering branches of a Composite Plant:
:.a coharie halimifolia L. ,Groundeel Bush,.If we observe in the first half
of September the flowering shrébs,tall as & men,we may find that there are two kinds
of individuels.B8uch ones as have little yellow heads and others which possess little
white ones.The first mentioned produce only a yellow pollen end on the latter we may
see the little stigmas,looking out from the involuerum { this is the unit of bracts)
like Brushes.When we observe the yellow heads with a magnifying lens,then we can see
that the setigme is transformed into a"brush-orgen" for the pollen,and that a normal-
1y developed ovary is not present,The plant makes the impreesion of a dicecious flo-
wer plant,This means that there are individuals which produce only pollen({cadled male
and othere which shows stigmes,able to function,end which possese nopusl evaries
(called female;exactly in Baccharis we have "Peeudo-Diocecy"§in the male flowers we
have atrophed ovaries and in the female onee anthers unable to produce pollen),
In Oomposites this ie & very rarely case,Very far drom here,on river-banks of the
0ld World,grows a herbaceous representative of this family,rich in species,which
flowers in early springtime in the same manneriPetasites.,

Ill, Ne. 2, Petasites nmniveus L, from a river of the Northern Alpe (G
Igar)

At the end of September on the mele Groundsel Bushes the dry heads drop off and
Egumts We see)
on the femaleVthe white pappus-hairs from the young,asirborne fruits.

Ill, Ng, 3, My ricea carolinensis Mill,,Bayberry or Weaxberry (= Mycerifera §.)
This shrub,belonging to the Myrics family is mlso dioeceums;it flowers in springtime,
The plant growe together with the aforementioned Oomposites.The branches,cut off,

wp‘-..-—al{; n—t, e iy
are fragrant,The berry fruftsY{or more exactly stone fruits,like the cherry) are blue
grey,This color is caused by wax on their surface,This wax wae sometimes ueed for
candles,The berries are to be seen on the old stems (of the female plents),not on &
the young branches of this year which bear the leaves.We call this "cauliflory",
It is often found in tropical plents,e.g, in the Cocoa-Tree,-The steme with the bar-

ries are ueed for dry bouquets for the winter,For this purpose the young branches

are cutf off,
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111, Nre 4. Distichlis spicata (L) Greene,a grass,growing in the

sand,It is one of the sandbinders in the dunee and characteristic of this area,From
a subterranean rhizome,leaf-sprouts rise above the soiljthey become longer ihe more
we go backwards from the top of the rhizome,

Ill, Ne, 5, Euphorbia polygonifolia L,,Sea-side Bpurge.This plant grows
in the dmf;:-ﬁ a little espalier shrub,lying flat on the soll, It gives thus littlk

f£ind

poesibility ‘oq attacks by winds which could dry 1t out.We nllLD'ﬂl_t{}.e espalier
ghrubs in high mountains,where similar conditione prevail,Like in the sanddunes
they are pressed flat on the soil,or in this case on the roock,

Especially interesting are the plants which are ghown in the following illustrag
tions:faleola Kali L,,the Baltwort,and different species of Balicornia,the Glasswort.

Ill, Np. 6, 8e ls ola Kali L,the S3altwort,and

111, Np, 7. Some branches of this plant.(Saleola Xali is/f introduced from the
" 0ld World.Saltwort and Glasswort belong to the obligat-halophytes.They have to live
under very severe conditions of existence,The relatively high content in common
salt of the esoil iekes it very difficult to take off the water,which they need,
Therefore,though the soil is often wet,inevery case it is physiologically dry,a
phenomenon which we also find in in swamps or marshs where the water is rich in
humus acide,By this ,it must be understood that mang of the salt plants asccept a
xerophytic shape,a shape which is adopted by plants,growing in deserts or on ofher
dry places,Some of theme remind one of Cacti,e,g. Oereus,though the reduction of
trenspiration ie not eo great as in that femily.

I11, HgaB. shows a vertically growing sprout of Salicornia eambigua Michx .
We donft imow exactly ebout the transpiration in xerophytes.,either in Cacti or
in halophytes,For the latter a strong transpiration was observed,and for this re-
son some investigators don't belleve in the xeromorphy of the abligate-halophytes.-

Ill, Ngs 6, 82 1 i corniea herbacea L,,S8lender Glasewort,growing in a
little water-ditch in Saltwater,.

I11. Nr, 10. Ea 1icornia mucronata Bigel,Pointed Glasswort,a plant

which ie endemic in the Eastern U,S,A. , 000000

111, Nr, 11, 8a licornie ambigua Michx.,Woody Glasewort,growing in

Hunt
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sand ,not far from the border of & ewamp,Jhis is a perennsl in contrast to the first
two mentioned.

1Lk, Nr, 12, shows the three species of Salicoraia growing together on a muddy
place,About a gquarter of an hour later the spot was flooded by seawater about
10 cm high and by evening it was dry again,The plants had to be in saltwater
during the £ime of flood,

The roots of the SBalicornia species are immediately below the surface of the sdl
and do not reach m greater depth.Therefore they live in the region of the most con-
centrated saltwater,Though the xeromorphy of Salicornia ls doubted,also the inner
construction of the sprouts:.reminds one so much of the cacti.2hen we make a ocut
through the fleshy sprout of Salicornia ambigua,we see that they have outeide a
green tissue of mssimilation,enclosing & tissue for storage of water - saltwater -
(the Balicornia species have a salty taste) - and in the center we fm;h:tacular
bundles .The same is in the Oactus family,e.g., in Oereus;here aleo we find out-
side a green tiesue for aseimilation,then a layer of cells for storage of water
and ,corresponding to the vascular bundlee in Balicornia we have in COereus a more
or less developed corpue of wood,The Salicornia species are toh:msidsred as stam-
succulentslthe leaves they have,are reduced to scales and pressed fast to the stem,
There is no doubt,the transpirating eurface of the plant is reducedlBalsola Kali
MMM still hes stiffy,thorny leaves,

As mentioned above,Salicornie herbecea and §, mucronata are annual plante,In
springtime they have short,fleshy cotyledones,also like the Cactil!Balicornia am-
bigua ie aperenial,On the base of the eprouts of the last year are bude and from
these the new fleshy green sprouls emerge.

The movement of the water in the plants in fall ie very interesting.It can be
observed that the water in the plants is wandering to the more highly situated,
;subordinate branchee,so that they seem to be ewollenithe lower parts look nearly
dry,(8ee il1l, Nr, 1Q.)In Balicornia ambigua,the sprouts of which are longer than

in the other epecies,most of the internodes seem to be soft and swollen in October;

someones between are also dry.The whole lower parts of the plante are not succu-
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lent.The fleghy internodes become yellow and afterwards the branches diejonly their

besal parte with the aforementioned little bude remain alive and these basal parts -
it may be repeated sgain - are not succulent.They pass the winter and from here in
epring & new life begins,With the ennual Salicornie species the same thing happens,
but here the whele plents die,Salicornis rubra,very similar to Salicornia herbacea,
take i;n ii:llippemoat branches & very besutiful red color,About this wandering of
the water in the plants we mow mbeolutely nothing,Does it perhaps make the plants

poor in water during the winter?This is a matter which would have only & purposs q]

S ———
ain tne pol m&x:.—w;“o'rnn CHUULEUE PUL NUG IN-une anuuwdl BDEU "mr&“%ne—

purposless features which we sometimes find in the plantworld?
With thus question,es yet not answered by science,we will finieh our talk about
salt plants.In our area we could find many other interesting things,u‘uuh an MMM
. . f :
gome dune plants,distributed by wind in the form of "step~runners":The woody ¢ )
of fruite or parts of them break off and are rolled by the wind on the ground,e,g.
MMM g EUTEE 6586068, The thorny or prickly fruits of

another grage,of Sandbur,Oenchtus tribuloides L,or of the Composite Xanthium remain

on peoples/clothes or in the fur of animals and ere distributed "exozolcally".
Ve have only spoken of a few interesting things,but they will show that if we
go with/open eyes through the world we may alwaye find things,worthy of obeervatim,

even,if they are only such modest objects as salt plents in the Oity of New York,

,«fum 47 4 |
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Zefence Tlews

Publiched monthly at the Fhila. Colleme 6f FPharm cy and Science
fuest Bditors:
Agnes T. Hasse EBet-s. Sigma) Yol I No-.gi‘»‘L
christine Leuf (Alpha Sigma) March 194c
Guest Columnist i1 Dr. M. S. Dunn
R T T B L S Py .:-IQHI- GBaE SRR S HEIEIRGIEDE AT e YRR e 3PSk BEiElE PR SR R et e
Comments on our iast meeting, at wnich Dr, Rubin sooke on war gases,
nave been most favorable - Don't forget that another of tnese entertaii-
inz and edueational night meetings is ple.n'ﬂec‘: for Weclne_sdsy, Maprch 28, -
2t 5 pm. Hear Professor Pipes lecture on Will you Be My Sweet Potato?
" “our thanks to Dr. Dunn for his Moolumn," The guest columnist for
April will oe ‘announced shortly - 3
Filasn! There is a rumor tiat at the April meeting, we may haw Dis
Osol lecture to us on sub jects philoso shigel ., Watch te bulletin board,
" Dhe AULD AGOUAINTANCE depertments has one new item this month. We
hear that Bob Speck, '44, a Bela Sigma booster, has been wounded in
3iF grapchaageisonsho BlME SR AR GERE - g nEe e 3R R SR adh 3E 1R SRR e e S i
Please no.e the following errors appearing in Lhe articlie by Dr.
4n the previous lissue:

Line 11 Delete "these"

Tine 13 Change "lead" to Y. -ad whita"

Line 13 Change "a copper-containing mineral" to "containing copper"
‘Line 17 Add "It originated from Pistacia Tepebinthus La"

Iine 18 Chenge "silva" to "tin. :
Our editorial face 1s silipghtly pink over these errata, Our apolezles tc
Dr. Haas-
e L aar A Sruk F bk s PN SRR ) E e BARAE ) MRS R A SR R S IR
Renart: "Day and Night Vieion" by Dr. Selig Hecht, Columbia Dept. of
‘Biochemistry, at the Frankiin Institute on March 7.

The eye ls a wonderful insirument. The 1light on @ bpight summer day
is about 4000 photo-candles, 200 of these are received by our eye. L
deep night in 2 forest, when ¥e can gti1l observe a vhite sheet, about
.000 002 photo=-candles are intercepnted by the eyo« This corresponds Vit
the sensitivity of one candle 14 miles away from the obstrVers
~ Our eye 1s 2 double apparatus, one vworking in daylight, the other °:
the night, The latter soprks for illumination under .002 shoto-candler .
 Our eye is 2 shotographie factory, not only a causfe, because it --
forms our brain each moment with a new "oroduct." The retina, the for=
most part of the brain, containa besides the n-rve fibers also a dye
‘the visual purnie, and two kinds & gensitive cellS: cones and rods.
retina needs twice as much o ygen as all ether tissues of the bocy-
one gide of the entrance of the gatic nerve, opposite the lens 3 2
which 18 more sensitive. Hers we have 160 000 cones ner sSg. i, T
cover a snot sbout 1 mm in dlam ters Around this, the mhes deciess.
and more rods gre found. With the cones We can see directly, wiik L&
rods indirsctly-

The dayiight apparatus adjustes itselif duicker than Yhe nighl 8175
We see much gquicksy in the dsylight. There are animnds hwich ha® -
one anparatuss owls amd bals the night, chicke
£ish have woth. & ¢an see colors somedhat in ¢ pisHis During the o
the brightest mart of the specirun is yellow- put et nizht # de 7
Biue-groen, This is found by comparing the itiviiy of cones ant
in day and might iight. This moving of il eat nory of tlie 8t
trum from red-yellow to blue-green is

i S S e L ¥ wricingje B fect, niu
ior Zurkinje, & Russian scientist who first observed thot biue £lower

anparatus,

Hunt Institute for Botanical Documentation




wrighter at night.

l.v&keﬁa 513§aker shoved a blue ond red disks When the iizhts were dimmed
‘the blue part oppeared brizht and the red wos invisible, whereas when
‘brishtly illuminated, biue was dark, Thus it is seen that blue lights
“are not fitted far tha blackout of cities against air raids.

oA~ MR 0) o l. Ha".ﬂ
b EeERTERE - i 5 R T 2 MREERoINE Y i 3o FoEFED SRtk MRS BRI
Reparts: "‘I‘he Interior of the Tartn" by Dr J By lacslvane, head oi‘ .,lw
gﬂefhysiﬂs denartment at St. Louls University. Given ot the Temple Univ-
ersity Sigma Xi Club meeting on March G.

The main information of the intérior of the earth ye get by earth-
aquakes, of which we have one million sach year. They are registered Ly
sSeismogpranhs which are based on the nendulun orincinle, a heavy mass
which Foes not move when the earth moves. The waves arrive in different
strengths and from diff=rent directions, end from the registrations we
san moke conclusions about the interior of the ezpth.

Below the swface there is @ weathered crust and belor it, the solid
outer layer. This outer layer is thought to be 700 km thick, solic, #ud
sither crystal line or glass. Ther must be 2 difference betweerthe eortn
srust of the continents and the bottom of Lhe eeans: in the latter Lhe
arthquake waves travel faster.

After the outer layer we have the intepmediaste layer which extends
ibout 2800 km. The spead with which the earthauake Waves travel in this
iayer is about six times as fast as sound travels in stsel. Thb sveed
stops suddenly at 2800 km and we don't know why~ Here iz a small ic.yer
of unknown structure~ DBeloy it is the core, about wphich =e 2lso know
nothing. saewaasDrs T O, Haas

‘The former theory that the interior of the esrth is hot, ¢n¢ that onlv the erust is cool, hss
been disoarded, Geologists have found a clenr nicture of only the first few hundrod fes=t of the enith’
surface but this can be extrepolated. Tomever — the extrapoletlions very with differe-t geologistst

Geophveics is the use of the mpthods snd spperatus of the phveicist to investigrte the earth,
The most common anplication of geophveiecs is relsmology or selsmic progpecting, used to delireate
the boundaries of oil fields, Elastic waves sre storted by ¢ srall dymemite hlast; the time reguired
for the weves to trevel thru the various strcts to the ofl field snd retwrn, is measwwed by sccurate
elgotrical connections. The trinciple of this "refrsotion prospecting” is siziler to thet of the

sritical engle of 1ight.
Refraotion prospecting informs us sbout only 5 miles of the crust. For greester depths, more

cnergy is needed - in the form of ssrthquakes. The important thing that gquakes heo tsught us, is
thet the carth's crust is solid. The shesr strength let loose by = deep quake could he stored up
inly by g solid.

The earth s a whole has » hivh density, but the outer lavers sre camprrativelyv liphts this
ngicates = core of extremely dense meterisl - posgibly a heavy metel; possibly a subst-nce vhos
nlecules zre constricted by enormpus pressures; possibly matter in & new otate, neither gra.

ar polida S A T G

L e I T T T Y YT

“sporti Jloha Signe meeting of Mareh 1. Tr. ¥. Publn spoke on "Var Cases.”

Var gases se clossified scomrding to theoir effect, into lung irpitents, yeejican stermutr.

nd lechrimntors. For militsry use graerp are cesupitv—forming, or used for = herpeeing effect, T

rtter sve versistent (thev rempin inconcenirstion at lerst 10 minuies) or non-versistent.

In usisz
gog, 1ts svallability, cace of storpge, method of disperoel, snd exzense muct Ye congidered:

(21
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t5ilawing 15 -2 clesaification o2 tho canmon gescs. Tho chemiodl werfrre cymbel ia sotad € wvesdhs
3 w’l.m;,!u-s}.toﬂn

Migrine (C1) is Hesvy, hawving vepor demsity of 2.5,

hosgene (CG) hns odor of eneilrze, Porsistent.

-

Alorpierin (PS) hes oder of birnt suger, Tereistonti slso r Irchrym-tor.
thyldlchlorereine (ED) hns biting odor.

Vesiconts:
ustard (ES) hrs odor of mustord, g-rlic, horse rodishs Pergists for 4 hours to severcl weckss
evigite “‘1] s2ells 1ike gorsniume. It induces mn rreenic polsoring | n the body.

L-chyymnrtors:
#lorece tophenone (Cﬂj has odor of apple blossoms. Non-persistunt. P lico tes grs.
rosbanzyloyenide (CA) hap vdor of crustic scdr, Non-persistont.

Stermutetora:

‘drmsite (D7) hes odor of shoe polish. Han-persistent.
Aphenylehlorarsine (I#) ie oforless rmc mor—porsistent,

“Frotection — Crs prekz sre of two t-pes, depenfe-t or independert o3 the oxvgen mupply. The
‘armer ere adsorption masks of ~ctiveted orrbor ~nd sodn linej the Irtter wre "fresh ~ir" mesks or
xygen tonkn. Cre~tight clothing mey bo dpoervisus or "zdlekdo"; thin wmev e worn onlv hslf an hour.
ipregnated clothing is oleoc wsed; a chenmicrl fs ndded to the friric, which slowly liberstes Cl,.

Tetectior - usurlly by odor. - cetector pavar which cheiges irsm kheki oclor to red indicetes
mustard or Lewlsite; the seme grees ere detected by n chalk which changes fro browa to blue.

Togontmminaticn — uses vrrious chenlorls such g sodfun pulfate, caustiy sode, chlorinsted limo,
1luted with errth or £rnd. The first 2id trestment for lewieite is H305; for musterd, chlorinsted
ime 18 used. «« B. 0. Juncher

R T T T LR T R T e P T R T T S ey
&p

on the M=rch 4. €, &, meeting, iarch 21, vill be found in the next issuc . The spesker is

re Wi C. Rose of the University of Illinods, -nd the topic is "The Xairs [lei¢ lequirerent of Men,"

e L I LTI

To 'thf ;r-iinds:of-s icnce news:

o loay no__.ﬁhe sponsors d Science News that there is : need
%n this college faro publicatisn with its a‘fuszs an pwﬁi seisqa ?%ﬂ}.snegr»—
tleularly significant and fitting that this cffort shoull have had i‘Et‘l
gzgin- in' Ehignsciécncg aglub_s of ‘{lic st.uciertlts bed¥ et .a tims whon the mell-
cﬂ!‘%agﬁ%ies ﬁ -egryunagtgleacglmgg‘,m-ihgrgdﬁ a %1§g?&’ﬁr.—'ti}g&rﬁngﬁfytsiti":'

far the proper oppotunity to be kindled into a 1livcly firea

liow and then we read that cortain educatars faver “ho "specd-up”
plan for the ponce-time colleges I bolicve, havever, thiat met teachony
argc not in fova of it; at least under the prosont sctuis  Oneo shayld
prefit by ond onjoy an cducaticn whilc obteining it and nd simply cndize
its There must bo time not only for work but also sufficicnt onportiti-
ity for moditatdon and reloxatiom . I do not belicve that a vory healtln
oducational picturc is pointed whon we think & & permancontly-tired
student body sitting ot the fect of sormancntly-tired professorss

Tho gucst far truth clould be vivid, vitel and ronl to 2ll concorn-
gds. It takes cnorgy, snd hor my this cncrgy output be meintaind fa
long by indlviducls suffering morc and morc frop mentel and physieal
fatiguo? I, for omp, when the idme is ripc, shell bc glad Yo go bool:
to tho old schedule.

Individuals differ in herltage, covironment and training. The
motives which urge them to sccowre 9.{E?llc.3: cducation arc many. They

o
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~ - ®mo to college, Bre placed in classcs, and rub sho 1ders Tor yoersd
w¥ith many pecoplc rcprescnting various backgroundsa. And all the ahile,
thoip frosh young rrotoplasm iz bcing stimulatod to form suitabl:
habits, thus permitiing svor-incpensing opportunity for the highoe
jntellectunl aspccts of 1ifc,

A clagsroom is not only the placo where bosic training is obtainov

Tt is tho fiold for the constructive fricndly clach ¢ kcen young minds
ard the placc wherc o myriad & wistn aro odcnod for futurc cxaloration.
The instructor is the guide, not the tosk-mastor-

It is impossible to onumerate in & fow words the ways in which aul
individunl chould profit from o eollcge cdueation, On ono hand, hiz
gains shaild bo general as o result of dipping into “he croai o mon® 2
history onmd accomplishmentss and on 41 obhrr hnnd, spocific in the i.-_ ar
& a good foundation in his ehogsen ficlds An ipdividual ghould gain -
chapncter ap weoll os in informati ona  Ho should loorn to ovalushe foir =
on tho basis of focts and to act wisolys He must come to know hay to
profit from the paat ag ho plaons for what ls ahonods

And o rhap, his most valuable goin ghould be his cver=growing
dntercst in ond intelligcntly—sympa.thetic undeoretonding of the poblous
and difficultics of others ariging in pert from hia ro nlization of huOw
very weak cven the strongest of us arc.

Congratulations on your publicction ond best whishos fo tho
futurcs e
aaa AR aArIn SN Dunn

aﬁ'&ﬁiﬁ*ﬂ*ﬂ*=-%*&#é*%%#ﬁﬁ%ﬂ%ﬁ%ﬁ#}*}}ﬁ#‘—ir?=*#ﬁ}ﬁ}$%»&W>ﬁ-ﬂﬁﬂ*§¥#*fﬁﬁ{}
Poctry Dept.
" No, tho Sigma Socictics arcn't forsaking ‘'sconc for pons This Eo%
tod from tho Fobruary "Catalyst", scrves as a warning to studonts
jdcr taking orgenic chomistry atb PR & B
A Gormen chcmist callod Knoring, from a bottle gently nouring

Littlc drops of brilliant shoen, drons of nitroglye rin.
Bunscn bupncr standing by, did not catch poor Knodng'o aoyo:

A flash, o rear, on awful eposh! It shaticred window nanc anlsach,
From the cracke within the flooring,

Thoy now oxtract what's loft of Knaripg.
4t b it st SHEREIHE S S = SHE SRR SRS O S L LS
BETA SIGMA NEWS

A ficld trip to Hortieculturcol Hall two weocke ago was met suceercs-
ful. Andther trip, to Wigsohicon Valloy de nlannod far this Saturdo
Wapch 24, Watch the bullotin board for tims and placo of mecting,

Furthor Bota Sizmo nows moy be found in the next issue, since it
aid not makc tho desdling for this onc,
%ﬂ%&'ﬁi&?ﬁ-ﬂﬁh?%t‘%-t!-*.'f-'l'riﬁh'r,!'-::- b = bR 2 AR R B B S b Lt B e EE i LEd b e T
Rooot: Mooting of the Micro Subgroup of -thr A. C. 5., March 6,

A representative of Herculss Fowdir Co. spoke on the organization of their
analytical 1ab. He mentioned thet there were three divisions to the Hercules lab,

tre research, routine snd standardsy and methods davelopment sections. He gave

several valusble suggestions on the orgenizaticn and running of analytical labor-
etories in general.

ssevesRe Ho Volk
h-"tt*.t-Uttt-ttv-&tt‘mtttltutttmm-t‘nt--t*t!1-t-lt-*vainttt;tt;t)'ttt*latma~4[||ra=t3]; EmAES 3
FLASHY

We have just received the good news that our next guest columnist is Dre
Reuning, who vill write about photography. Look for his Ypicturesque” column in
the April issue. FEEARAREES

Ve spoke ahout Science News to a juaior thc other day, and she suid "What's
thet?"™ MNow, for goodness sake, look over our little Zeitung and pet yourssll fami
iar with it; who knows, you muy some day be inspired teo contribute on erticle or
abstract, and we'd be most grateful if you would.

(4)
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In our native flora the first sign of eoming spring is the sks k cabbage.
W is its scientific name,Pecple ai. cepelled by
the bed smell of the flower unids,the inflorescenses,from which the plant gets
its name.But the plant is so interesting that it is worthwhile to examine it.
&m&.‘.-uouuuut‘mmgwtnuul{om%

What does this bad smell meantIs it only tmoy m‘llot at all,The odor
serves to sttract pollinating insests - £1sK,~ which are acoustomed to lay
Lheir eggs on plages with a similar smell,like desaying meat.fhe plant,like
our Jack in the Pulpit,belongs to the irageae family,Saue members of this have
infioreseences which smell like dsoaying fruits,others like exorements of mam-
uale,They all ntiract the perticular inseote for pollination.Anthusiw
often cultivated in greenhounes,smolle,ns was sald ahove,liks decaying fruits;
its inflereseences are surrownded by fruitflies,the famous Drososhila ,s0 im= .
portant for the studien of the laws of heredity,

Our slumk cabbage grows on moﬂ.n'pllou.rt is native with us,but strangely
enaugh it is alsc native in China.We have & serds of plents in our region which
are native in the Eastern United Btates and l.nt.hehrm.ltaf instance the
tulip tree ia aleo a native of China,Other plenta aui'r- only in thelr apscies.
In @Ghina,for lustence,is the white mulberry tree (the food plant for the silk-
wom);in America we havs ths red mulberry tres,and our witohhasel bloams in No-
vember whilet the Japanese withhazel carriee ite yellow flowers about 5 to 6
waeke later.Thls stmngs fact is explained by a supposed land ecmection between
the two arear during the 1ast glaclel poriod,

When we dig out a tlunlc cabbsge plant we observe different things.Pirst of all
We note how deep rooted tha plants are,This is,of dourse,true only of older
specinens.¥e need a strong Jgging instrument hecause tho relatively tremendous
rootsystem goes about 20 4¢ 30 om and more deep,¥e note & thick vertical rhizane
on the plant and on ite aploale and a great mmber of stringlike déagonal grow=
ing roots with transversal wrinkles,These roots, locking sometimes like & thicke
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n..r:.hon,n'n anchored very fast in the soil.Theso roois are contractile roots
o0 ﬁ:u wppermost, mbranched part end shorten themselves by shrinking.

In this way they prevent the tip of the rhlzome frau eppearing sbove the soil.
These ouitrastile rocts sre respousible for the fact that the rhizame ds ale
wagz kepb om 2 fixed level.Tuey hold dcwa the almcat vertieal growing rhizame X
like ropes/ from sll sides and pull it down,Thera are perhaps sorrelations
between the growth of the rhluome and the pulling power of the contractile
roots wheil ome considers the large mumber in which they sppear.These eontrastile
roote dis off on the deeper,older part of the rhizcae and ere replaced by new
ones,sppearing at the growing wone of the rbizeme,

"In eerly epring we see firet the flower units whi.ah we call mﬂoﬂnmu,
end soon lster the leaves whioh bum rather large in late uprinpm leaves
'assinilate and produge the starch which is stored in the rhizane and which M
enable the plant to blonm 8o -rly.

Ve call a alu;tor of flo;m,fming a more or less olosed unit "inflores~
cenge”,We have nrw ased this tun; s-ﬂonl timessduch ls also the case in
our skunk eabingesIts inflorescenses are fleshy;ve name this fom of inflores-
sense "spadiz®,and the hole Srow of yliats =it 4iR1AR inflorescenses
"spadieifloraeTo the spadieifloras belangs also the palns,The inflorescences
of the skunk vabbsge are encircled Ly a H_.g.luff brownish-red and yellow
»ﬂﬂé‘fdd bract which we call "spathe”,This spathe is present in nearly all
aeubers of tic Atageae fonily.In the Oalla-lily (MIf indeed mo Lily") this
spaths 15 red or white and cosplebe uniloded.It 15 not so with cur elumlk cab-
bage wiers it reuairs elosed at its basel part and opens only at ite aploale
part with a more or less lerge window, ( & -#27/

The ckunk cabbage bo!.nng- to the monoeot ,Ae a rule the flowers within
this large group follow the 'throe—mnbw'.th have 2 x 3 pethles (more ex-

aot perigon leaves),2 x 3 stamens and 3 ocarpele,Our skunk eabbage end other
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3
members of the Araceas femily make an "extra~tour®.Tney follow the 4 mugber.
This is an exgeplion among the monogots,The flowers on the spadix have 4 almost

_wikte or purple petais,4 stamens and a pistil with a square ovary,Ml To pre-

vent & ghlf pollination the flowers on the whols spadix clange thelr sax.The
epadix is first Semnle.This means that the piatils came out first,whilst the
stazens remain odverei iy the peatals,After & fow days the stamnos appear and

let out their pollen gontent.

Iliuspration 3 shows the spadix in the different st3Gs%:

 We gall this “protogymy“.Only during the anthesis of pistile and stemens does

the plant produce the charm teristie bad cmeil.The latter seeme to pe linked
with the golor of the spatie beomuse such smell is %o be found together with

Lie same ¢olor in other flowers belonging to quite different familles,The
chianging of the eex of the epadix Mhﬁuthot&p.ltmyhuntthomoﬂ?‘
RIUSAEE flowers remsin maie longer than. the basal vnes,It way alow be prasible
that in the aopleal flowers in siomlk oabbege the male vex is alresdy favored,

In many other members of the Amagese Pamily the flowers on the spadix basome
unisexial and separated frow easn obher in that way that the femals flowers

stay on th; base of the spadix and the nale ones above them,Also in thess ca-
sea the famale flowers bloom first,

The m%m%m takes plage already in June of the pre-
7ious yearsIn July the little spathe,insluding the spadizfare slearly to re=
sognizs.They are plaged laterallly on the grewth point which produses only
teminal leavee,During ©all the mﬂnr?na-huu grow faster than tne leaves
and push .he latter asidasan it looks the inflorescences would stay termi-
nal,But this is wrong.What is the caune of the guisk growth of the PENSARRDI
infloresgences and the deleying of the development of the lsaves we don't
imow,Perhape growth substanoss ,ec-called suxine may bo responsible foxr this
faot,but we don't Jmow nothing about the dietribution of thoss hormones in

the plant.¥ith the growth of the leaves whioh starts pretty scon after the

3



. \
end of the anthssis, Ml the inflorescences are turned aside again,During the sua-
mar the spathe desays and fram the spadix devslops & globule spurious fruit.It
may take wauy years wuntll a young plant,derlving {ron = seed,nay produce flowers.
The riizose must havs a certaln strength.Defors that time it is able to produce™
leavea valy,

This is the 1ife bistory of the skunk cabimge,We desoribad only what is to be
sson with the naked eye or wikh a weak magnifying lense,Ths use er.ﬂu mioreseope
would show us cther things,for instence a 1ot of fine,needle-like arystals in
the tissue,0alled raphides,wnich are considered a protestion againat, eating by

anizals.Bub we wanked only to talk abont things which omn be cbserved outdoors

-

4n ths field,

[}
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‘In as much I am & refugee fram the present Nazi-Regime in Germeny, ﬂGernmn citizenship
hae been canceled because of my Jewish race origin.I am not actually now a citizen of
Abpaiat
Germany.My feeling is so strongly against the present Gema.m,:fmm I have suffered
8o much and my old mother is still suffering now,that I do not wish to have any identi- ]
fication with Germany, ard—$o-bevensidered—eoranrlfl-ency—alien,I never intend to g0

back o that namtry.l'd.o Mf'wud"’e& rnnidined s an /fM.bm? abiiwn e ll,s.

In ecnee uy professional sclentific work es a botenist atf the Philadelphia Oollege

of Pharmacy and Soience in Philadelphie and as a Vol]&’xt&ry helper MM at the Herbarium
of the Academy of Natursl Sciences in Fhiladelphia it is necessary that I should move about

‘and therefore not 0 be classified as an enany alien,

r

My expired Germuan peasport, 3 a "Jn,
It shows that I an really »following the official law decree of November 28th 1841
thich deprived all Jewish peraom! who have emigrated from Ggrmany before ‘&:'te,qr e 5
ﬂﬂ!ﬁzmﬁ.ﬁ&w.p.mt was a m;stalr.e at the Haverford Pos%t 0ffice Jol s B ‘Q
"Germen" em the place of "etateless,previously German"| Gealte
|
i
1
]
|
|
//f. R ) ‘Wtrc“'@_-’ .
"q:a Lo e‘.-—-w Ll
T
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Gamnted Plaate in the Kilaer Bofanicel fazish,

!ntmnhwm.nllnﬂnudommuMndmphntsmu-
monstration purposes for the students of the Philadelphia College of Phamasy
lsmnhnnht-hwtmdth-cpm,ﬂnunmu
keep then thriving under the very diffieult senditioms prevailing in the garden.
hmmwmmuﬁdmmﬂh"h’" Ty aw
fron our. sultivated pleste,as much as ve son, (e strugsle for sxistence,

But ve have in our gapden still other plamts,plante shich we do mot want,

_ plants whish ve eall *weede’.Jn gmeral the mord; "veed" neans o plent whioh is
quﬂmpmmmw

o ¥ . ") o ““m

o o Aty v st e dn D i N S Al Botasi-

_eal Garden Colbafoot,Tuseilago Parfara L.shioh grews abundantly ia iiddle-Bu-

. Tops,even eu gravel and waste places.lt grows,for instanse,upon the rubble of ¥

__ bombed areas,s foet which was statad resently in Le Havre,FPrance. (M. Debray &

P, Sengylia flore WS{ des ruines du Havre® ,Builletin de la Sosieth Botanique
do Prance,XII, 1945).Here in Fiiladelphia,we have troublej,kesping the plants
_Mhmmmmhmmphumnum
mmmqh-%ummmumm&nw
other hand,we cultivated in Munich Botanical Garden Lobelia inflats,the Indian
tobaed,a0 & drug plent,vhilst arousd Piiladelphis it 15 a fall weed.¥e sultivate
it in our Kilmer Botanical Garden,but late in BENE the sessen uaqr-lﬂ
out all sver the Mu{f‘ is often difficult to wultivate sertain plente on
the spot vhere ve want then,We have in cur gardem drug plants = 2lsc nutire onee-
vhioh seminate themselves in places where thay do not bslong,and grow thore betd
ter then in thelr correst place,This problen is acute cepselelly in Alpine ger-
ll-in'llulmﬂns,dlmﬂummmmm&hkqﬂoplm-htho
beds to vhich they belong.The next step is that the plants esespe a garden and




become"garden fugitives®,Vhen :uh s "mrien fugitive” finde favorable scmditions
cutaide, it 8180 nay beseme & "weed".An example of this is the Japanese Honey-
suskle,bonteera japonien,which was introdused frem Japan to Philedelphia in 1876
&t the Centemnisl Exhibits in Paimmount Park.The plant eseaped,spreading out all
over the eountry,frequeantly supressing the native vegetation,Though the flowers
-m.mmum,mwumuuuaw'
. - w-hwm.wmwanm-muMcm-m
mmm «mative plant of the troplesl Amcries,closely related te
 %he sweet potato,fpeness Batatas, It has besutiful purple flevers,blooming in the
-~ forencem,but' ve do’ ot wnt the plamt.Tho daylflover,Oommeline vulgarie,vhich B
5 oame froh ASLAGHAN Py §100 Blub flovers, bt 1t fo-u Svest® alsol -
. I wie artkels ve opeak otly of Ploveriag plantsdnong tho vesds there are
“1 70l % aliso messes wid- Mverworts,0f the latter weo find’ Marchantia polynerpla - we do
. mot bave 4t in the Eilne# Botanieul Gardem - but the writer of these lines found
% ..u‘hammmnmmamm
- 1y cacugh,among the weeds,there is not a single Pepresentative of tho Gynnospemmse
- 'hen man tries %o protest the cultiveted plants in the struggle for existenss,
the weeds fight egeinst man and defend thelr existence with great temaeity.Very
ofien the weeds are vistoriousiTio weeds are very interesting eresture,indead!
. They have a very wide range of living atilities - zuch wider then the eultivated
plante,Thay ean still live en eoils which sre mot suited anymere Por tho culti-
vated plante,Yet,it is strange that it is nearly impessible to replant many veeds
= Whieh were taken out of the place where they grew before,Many weeds are very sen=
dunmwuﬁondmlnqh!;homuewumo izside the
plant allows Gie wesds to take out waber frem dry sud sterile seild,but the root=

= systasy bas to be intact,Weeds,ut off or taken cub fraa the growsd wili very quick
ly.All weeds have these preperties in gommon without eny regamd to which family
the partieular plant belengs,
What emables the weeds %o resist so vigtoriously the fighting man?There are
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mainly two things which the weeds possess to defend thenselves,The subterransan

aystem and the propagation give the weeds the ability to resist man's effort to
exterminate thes,The former is especially MMASSINANY important for perennials
smong the veeds,Many of them have stolones,asrial or subterranisn runners,decp
Saproots ete. and they also have the ability to regenerate lost parts,When we
decapitate & dandelien,after a while nev plants appear above the PESGN greund
~ In many eases the semination is replased by the mentioned runners.Other weeds
‘have very small flovers and the ripening of the Suits and seeds escspes our
aShmtion.tor fnstense,the Flewere of the ovad grass,KLS IS LALE very
. mall,saller, than the aversge grass flowers.The fruits of ‘this gius are also
... oing frults.Ve eall sush plants "hapemmntiile®,Ve ds not use the word "snnual®,
... heosuse there are plants which live for many years until they eeme to bleam,and
the they die after the ripening of their fruits.¥e have such plants smeng the
palns (e.g. Gorypha),and our Agave smericans also belongs to then.Aueng the weeds
are many MBS "hspaumnthie” plante whose vegetation period starte in spring and
eads in fall.¥e have anong thes alse sush enes whish need two years.They are
ealled "biennmals®,but they are alse M'Mhmhm
first year a rosette of leaves and !H.'. die them,
after the ripening of their fruits.The evening prinrese,Omothera biennis,is sush
® plant.Ameng the "hapezanthie” plants we have also sush ocnes with a shorter life
pmm.ummmm-mwmammmnlmu
one year.Farallel with this goes a tremendous preduction of fruits and soeds,ami
. mummmnummmmmmumn.xm
B.X.,4% ves stated that a single Plant of Solamm "F-“'Mmm»
bad prodused 178 000 seeds, Erigeren eanademsts sFleabane, , 243 375 seeds (resp.
oneseeded fruits).In Burope it was found that Galinsoga parviflom,a mative of



mhwuun&nmmmﬂwwm'“
2 %0 3 generations in ene year,a strang plant = i% is & composite = produces
36 to 38 fruits per head and about 300 000 fruits as & whole.It takoes about
4 weoks mitil & gers plant produces the first flower and.the frults retain their
gemination power £or 1 to 2 years.Galinsoga parviflora was eultiveted m 1794
.- 8 um_mmcmumu.ﬁ%’mmuu
. -;ﬂmnu.mu'.uununﬂuommm-nw
. . %o this peumtsy via Burepe! - Ve have these named thres plante/( in eur Kilmer
" ... Amother fach 1s ales striking.Te have in Fhilalelghis during sumer move or
plants during the menths of May witil nerly Novesber.but this fast gives alse
 tropieal weeds She possibility to Live ¥iSh us durlsg $sse months:Tiase Aropleal
. Weede are mostly hapamanthie plante which pass the winte# in ‘the fom of frults
, And sesds.The vinter sold is mot able o kill then.It Ls even possible %o keep
the seeds of the tropleal sensitive plant,Mimosa pudiss,alive outdoors in the
- Troploal omditions in Philadelphial This lesds to the question,whers do our
vweeds. scme frau and especlally where do the weeds in the Kilner Botanicel Garden
fome froaf This.is o very interceting question,a question which is comnected with
the proble: of hew plants travel.Zs it mot strange that plants should travel,the
Mm-:;mumm-unn..m;mutnmmtaqwaz
VORy great distences.Piret of all,fnilts and seeds can travel.Sone plante have
means of throwing their ripe fruits or seeds avay.Ve have julay fruits whieh are
explosive,Ve have “touch me nots®, Iapatiens speoies wiose rips Pruits explods,
- M Soushed.The Uediterranean squirting susumboer, Beballtin Elaterim hiel has
m'm of 'zk 25 Atm,,can throw the hand seeds about ®n l-y.hl
{ -

sndiioh tree,Sure erepitens,are throm




fe.

ht-dlhr;-.ﬁn-ulm:u-'dkmlm are used,such as wind,
water or animals,The fruits and sesds of these plants are marvellously adapted to
each kind of distritytion,If they are transporied by wind then theys are either

 delim are pamotutisteffiue vinged frusta of meple tress work like a propeller;

by these means the fall velosity is desreased snd there is the possibllity that
the wind may. earry the fruite awmy).If the fruite are distriluted by animals,they

,, may be elther juioy in order to be eatem,or dry and spiny to be carried outeide of
. - ihe enimal,on the fur.in the first case the frulte sssuse a senspieucus color,

_.¥hen they are ripe;bafors that time thay do.met:differ from the golor of the foli-
. 8ge,Binds. take plants with thes an their wide mmwma fruits,
(sush fruste ara sostly. 7ed,binds sesrad best lixa vo do),or,in the wss of wber-

. plants,yery often with the dir of their festsA greset ageey for the distribution

of frults and seeds is the oeean surrents.lany, frults have a waterproof surfuce i
snd soatain air,so they remain buoysnt for a long while.Cennested with this adapte~

‘tdon is a long lesting gemination power,Ve imow that fruite of the tropies are

transported Ly the oosan surrents to the Aretie,The eccomut is extrauely well adap-

~ ted to ovcan travels,yet it wap man who distriluted the plant so widely,besause it
- ¢ qm#;

is en importent foodpjant.It ie a plant of the Pacifio and was man in
the 16%gentury to the Atlantic Ocean.All these MQEESSS descrided means do mot
énwer the problens with which plant geogrephy is faoed.We often have highly spe-
elalized families distributed over the whole glebe,The Droseras,the sundews, and
the Ttricularias,the bladderworts,are little carnivorous plants with highly deve-
loped shoots and leaves,with which they esteh thelr prey and these eomplicated
mﬁ'lummhﬁmatm-hh‘:% wﬁun
find thes in India or in the tropios of South-Ameriea or in Australia, 1:“II-
in our own country.

Then pecple wandered in the early times they took with thei theirjyost impor-
tant food plents,either in the fom qft:;nlhm seeds,or,when phasible,also as

tabers and bulbs.Herodotus tells us that the phenicians who sailed around Africa



«t the tie of the Pharao Nesho (809 30),had vhost (asmetly Bumer,Fritiowm di-
mmutdmmwnnwm-.mtl:-anuﬁ
thes, They planted 14 in South-Afries,waiting there for the ripming of the erop.
Having repared their bosts during this time,they contimued their journey after the
harvest.Tae Southidsiativ banans was taken across'§he Afriean eontinent by slaves

. in form of the tubers (the tubers remain molst for a long time) and found in Vest~

-

' im-wﬁ-mmmmmwm;unﬁw
banana (and also with the sugar eans) at the cecasion of the expedition of Alexan-
dor the Great to India: (300 B0)sthe Ranans knew also-of it (Fliny),but the inow-
wcmm-mummm&&mu—m

o ,,._. - ..-».._ -rld¢) 'a-—h!_-'ua. Vi
o ;M-Wuwwwmbu%nhﬁamm

~_ones whigh he does nob munt,the weedsi®his &v very interesting;we can cbserve this

. faot s34 today.Then'we go inte the New Jersay pinebarrens and visit an habited

. -place: we almys shall meet sone weeds,poke weed,ragweeds,or some menbers of the

goonagoot fanily,like Ghenopodiun album,,the pigweed,and & few other plants which
mm-unnm.lmummw-umhMuarm-n.nuh
“populated arer |
About the trevelling of the weeds.we have gmerally no records,Vhen the writer

of this artiole saw.in "Life Magazine® a picture of Anerican soldiers in North-

_ Afriea,together with Anerican Opuntia oacti,it was in possible for him to find
dates about this "Aueriean invasion of the 014 World",The imeriean agave, Agave
-mmmhmwlnmm!dmmmmﬂﬂoa
m_upp,ﬂmmuuu.mmormmmnmm
dy revealedjanother commopolite among the weeds is Erigeron canadensis, the bitter-
woed, It is mentioned first in 16658 in a botanical garden in Prenos,lut it came
Probably {n the uﬁmumuwmmmwm—.m
ggmmm.mnﬂpmmmmummmmm*
rope.It lmuuu-uoummm-n'm-uum.uu;mmmu
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and, vhen they are discovered,they would oynisally say:1*¥es,I am herel"We shall see
that the weeds really are sn Pintemational soclsty®iWe night say1"The sultiveted
plants trevel with the will of man,the wesds travel against the will of mant®
Some weeds have travelled and trevel many thousand of years together with the
... Sultivated plants,Thelr fruits and sesds rigen vith these of the latter and they
,, | mﬂMMMhmeﬁwﬂmnm
_MMM&%W‘W“ beleag Uib red posmy

oo, . Pepaver Eepess,the blugetudent butten or W sorneo

.+, 900kle, Agrostamme Githage,and others.In oats fileds ¥ ind Uhe New msttle,delee-
’ mmhﬂwﬂm

Sareimespiytes® af el Abike bellovel Uit g S UHH Uiis SiAin Lo the so-
mmwmﬂwam
living eanditiens saly in these oerel Fellis,and they disappest’ after & wiile
ummu-ﬁwwm”numntmm
-w*.uuwd-wwmwmmcum
hmnqmcmm,uummm-m-ﬂnw'
+ Under these siremstanses we may wnderstand that today the weeds have & wide dis-
. Sribution,and many are sosmopolites..Ths writer of this article has read a recent
Paper,published in India about weeds vhich vere found en the MMEMMAMNY grounds
of the Hindu University in Bemares (An ecologisal Stuly ef the Vegetatiom of the
Bemares Hindu University Grownds %y R.Misr,"The Journal of the Indian Botanie
hw.nhﬁ? &, ,May 1846),There were recorded 12 weeds which we have alse im
and aromd Philedelphia,Ia the banbed ares of Le Havre in Prance (the artiele was
MM?JMM which grow with us .These are gomsopolitan weeds
o istematimel veedsive find then in the whole world where they find suitable
living eenditiome,Be-sides those dammpeibbun vools we have in all countries,alse
Jeaii i!_!ﬂ.hlﬂnhh.lhulrwmnnmlrmm.mndtm

o mmug..ﬁnmmmmmwmm-r living senditions,




ww-:.mmmm allum,or Galinsoge
parviflors,or Erigeron gensdensis.,local weeds in thie country are Lepidiwum vir-
ginioun, pepper grass, Bipetorius rugosus, white smakeroct,In Lo Havre there dm A<

Urtioa urens,a Buropean nettle,Mereurialis ammm,a Buropean mesber of the spurge
_fandly (Baphoriiscese) such § losal weeds,whilst wo have in India for instance

® Pow. &

-y emm%MMﬁmﬁmu
o o fhe ladem famtly. (MISareaslT Beares end-aleo S i Lo Barie' s Hoummgac
cmarzco oW“‘uW*m“

ﬂ,umumm..

. meay yeads fras Burepe which are not to emsider ss "wrld vesddM,
Wt is the origin of the weade ix the Sastern Ustitel MatsstAcsiniing to
n.-le—Mm

e w’ﬁmmmwm.-
« eldsdlue, Mﬁmmtn csose G doles elnct
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Scimee’,Journal of Pimmagy,Novenber 1944),Bhe ships sentélsied dirt 1n order to
Mnummumnmnqemow“ummm
_WcmmmmmmmumMuumm

| umnmnmmuummm-umum-

| unm-ummwmmmmqmu.am
:.wuuwmmmmuuuummnummm
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(hey aro new sovered by streets), New York and



n;m:wwww.m@ndMﬁonm 8 th
years of the last gmtury,elso during the Oivil ¥ar,Martindal and his friends did
much ressarch work in this field,The majovity of the boats cane frem Burope at
that time and this may be & hint as $o why 90 nany weeds originate frem Burope.
During World Ver I also dirt ballast ome from Burope;the Asademy of Hatural
mnmummm-m.nwu,um
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Weeds,weods in the sense of wnwented plants,0n acoount of their medicinal value
mmmmuu.mnmuw-'mmununmm
Botenigal Garden,and they arc mentiened as sush in $he list of "our® weeds whish
Bow follows,The listed woeds mummirw.{mw Anerios, Bast
nwummummmum“ammmhm
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m—r-nmxmnurun of the plants shich the writer of this
artiole observes singe several years,we follow again Dr. Fogs:
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® retroflexus Rough Pigweod . B a
Piytolases americams Potowsed (nlso oult.) Phytoldscacsas N,Aserica vi/x
Eollugo verticillata Gerpet Weed Atzoacene Trop, Ameriea,Afriss VIL/IX
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Trifolimm repene Wite Clover Leguwninosne . whole season
Omlis eurcpea Bour CGrags Omlidsecns Burope "
Buphorida saoulate Oresping Spurge  Buphorddecens N, Anerics vi/Ix
Halw rotundifolia Camumon Mallew Malwoens  Burope VIIL/IX
Khus Toxieodeniron Botsie Ivy Ansoardisssae N, Anerien ghrub
Omothera biemis  Evening Prinrose  Omagrecems " fall (hdannual)
Ipomoea hedermace

Ivy-leaved ﬂ:uh:;; Convelvulacess Trep, Aneriea vII/x



Latin Hamer mmm -~ ‘e proswmts

vmm wmvm N.mewion ~  VIIZ

‘-'ﬂ‘-'::m adud o 30eT ’ m eoanl Cat
W mm ’ W, Americe,Bureps VIIL .

""# B (slwe euit.) Cepesites .f., VMR, .o
g m"*’i.—!"mmvu 7821 E::u-.-d-nﬁ .-.:al.' w:m sy lot
Iy m . T "_":h' gide L?g ;33&“‘4 ’

"'!'5'-“'"""" Mitatet . USRI EE 7 Np—

=90 "y

mm , m-_l-n-m ® ot B0 *

T

DAY 2k o : od it el
L e
I 1

ol T ¢

ki 3 & 3 - s
" begp=ndeil a2l e | 03

vy wmatiowl ® a’ 8l -2
—m\v acluv d G . saaxytoucet (uelalyilv auliblce
. R b ol ws oY sndeaviir = dved

pERS + 2+ | [ ¥ SRS Sov0anel oM myedl ol at loeTmeskent P20

afeatis Ny

aceas: pled s e 2ucrd =ye 2evnil sitd amoey mudict iyt
v & il e s
T 1
"4



Sodentifie Plant Phot.'_!-'c_zu_z_
by Mrmnﬁ Haa s ,Ph.D. ,Botanist.

I am & botanist,and especially a plant morphologist,iterested mainly in the
~ shape of plants and in the enormous miltiplieity (Mamnigfaltigkeit) whioh we
ean observe in the plamt khqln.!unmthilmmh.mmﬂm.
and I em teaching it in a colloege.

Iuthphmuuhrm!suﬂthlthcukdmmﬂwmmo
of a dissecting mioroseope,vhich reproduses -uhjn_tl in three dimensions.For
my work magnifications up to 150 x are sufficient.I mist emphasize,I am by no
means a professional mm.m.muun-.mpmtmmu
-uauox_m-vmmmc_m.aumm.—uml&wmm
I have a long experiensce with plant photographing,and - as a botanist - I am
tmuohmwmkﬂﬁmnmomumnﬁ#ﬂw

attention.Then many of my pisctures are sonsidered as beautiful ,s0 I ean enly
say,many plants are beautiful indeed!

Besides photographing plants outdoors or in greenhouses,I also must photograph
illustrations in books and magazines,in eolor end bladk and vhite,for my teaching
purposes. _

In this artiole I must talk about the techinieal side of my plant photogrephing
Mamm!omua'nmhkhn',amlm_ mirror reflex
eamers,and I am indeed very satisfied with it.I have an extention tube which is
longer than usual and enables me to go very olese to the subjeet.Close up phote~
graphy plays a deeissive part in seientifiec plent ghotography.I also have a mi-
eroseope attachment which I plage upon my Bausch and Lomb dissesting microssopa.
Between the attaclment and the camera one or two parts of the extention tube
must be placed,These rings inorease the magnification.The lens of the camera is
mot used; the MSMOAFMAMOMNSNNE eye plece of the mieroseope replagses it. (Ill.
Finally,I obtained resently o lens hoed and a filter to be

conversion
able to use outdoor - day light<Kodachrome films inddors,pwhen exclusively sriil



" artifieisl light is present.

Yhen outdoors or on fieldtrips,I have with me my eamera,the extention tube
(mm-mm).unmm..tmﬂunmwmm
(Kugelgeelnk),a piese of bladk eloth,and an elestrical exposure meter.l am
using 85 m "day 1ight"Kodachrome films.I possible ,I always use £ 1 23 on
asoount of the sharpness in depth of fosus.This is espesially importemt in
olose up photography.l first fosus with £ ¢ 3,5 and afterwards I reduce the
opening to £ 1 82.I read on my meter the exposure time for black and white
and maltiply with 5 Mt have aproximately the loﬁut time for solor pie-
tures.When possible I nm hpoutmd and u-l’/ exposure.The greatest diffi-
sult$ that I have outdoors,in ths field, is wind ourrent.If I camnet wait for
a quiet moment,thei I mist deside edgh time how far I ean go with elosing the
ddaphrane, respeetively how mich T -m\;ﬁ- the exposure tine.In soms cases
I have 4o mke fres hand shots § /g seus oF less.The fuct that with the
m-mun:-n-umpzm-{d take i%,is extremely helpful.In

green housee thers is no wiad,but ;M alwvays u longer exposure time,even in
the presence of MBRMMMIEN mmshine,Ths glasa abso
espesially ultraviolet light.This is the MMMARH ocause
oultivated in green houses,look more or less different
doors,For this reason I am going in sumer for a few wseiks to Miami,Fla.,

and farther south,

When I meke time pictures,I mostly use the " B " on the "speed regulating
knob",and read the time with the watoh,This is the safest way when photographing
under tropieal sonditions.

Before I take a pioture,I see on the screen of the camera how oloss I have
%o go.This is neceessary,when I wish to photograph parts of plante or flowers,or
the interior of the latter ete.¥ith the camera alone I ecan go to = minimum of
50 om,ENE when I screw out theobjestive.If I whsh to go eloser,to get a higher
magnifisation,I must make use of the extention tube.If I use only the two adap-
ter rings of the latter,I can reduce the distance to 25 em.I must confess that



2
artifielal light is present.

Then outdoors or on £ield tripe,l have with me ny camera,the extention tube
(pasked into a metal contalner),the lens hoed,a tripod with u pan head wiivel
(Rugelgelenk),e piege of black eloth,end an elestrical exposure meter.l aa usisg
35 mn "day light" Rodachrome and for black and walte the Kodal: Panatomis X £ilme
If peceible,I always use £ 1 aluuWortho sharpnsss iu depih of foous.
Thie is especially importent in olose up photography,l first foous with £ » 3.5
and afbervardd I reduoe the opening to £ s 2%,I hold the meter aside of my camera
and fage it towarda the objest I wish to photograph,Waen I expose fife tiues lon
ger than when using the Panatomio X film,then I have aproximately the eorrect
time for the Kodachrome film,If possible I always use a iripod snd time expesure
The greatest difficulty that I have putdoors,in the fleld,is wind eurrent.If I
mﬂwawm.mxmamwmmfuxmp«
alosing the dia-phrame,respectirvely aow mush I can ehorben the azposure time.In
some oases X have to ukerruhndmi‘/” 830s or loss.The fact that wih
m?n:mfbf-x sei 220 Lie pleburs bafers I tess it gée extrauely helpful.
| In green Wwuses Where is ny vind,but, mist-almys leager azee,even in tho pre
senee of sunsidnesThe glass ebvorbs a groub amoust of ligit,espocially wltravio-
let 1ight.Tula is the oeuso tuct trepleal plasts,cultiveted in gromn housss,look
mors or less differemt frem anes,grown out of doore.Ffor this reason I an going
in sumer for a Pow weedke Yo Wianl,Fla, and farther southe

When I msko tfme pistures,I mostly use the ¥ B ¥ on the "spesd regulating kewbd
and read the time with the wutoh,This is the safest way vhen photogrephing under
4ropiesl aonditions,

Before I %alze a pioture,I ses on the soreen of the camera how olose T have %o
goTals 4o necessary,vasn I wish to photograph parts of pianis or Flowers,or the
interior of the latter aye.With the camerc alene,l cun go %o o mimm of 50 om,
wiven I sorew oub the objestivc.If I wish %o go closer,to got & highor mﬂiﬁu—
tiom,I mst make use of the exteniion tube,If I uce culy the two adapter rings
of the latter,i ean reduse the distance to 25 emsPrankly,T must csunfess that



Text to the three negatives¥

" § 17 and 18 are bladk end white photographs of Xodachroms slides,teken from
golored booz 1llustrations.f 18 1o a eolorsd illustretion of Nepenthes,
a South Asiatis pitcher plamt,paited by HMESMEMGNE Emet Haedkel,the
famous German zo0logist,taken £rom his book "Kunstfornen der Natur"
(art forms of nature) ,Jens 1900,

# 18, 18 & blagk and white photegreply of a Kodachrome slide of
Rafflesia Amoldi R.Br.,taken from the first description in the

_Transasctions of the Limean Soeleby vol. 13, 1820.

# 16 « i a black and white photography of a kodadhrome slide of
Franklinia Alstemsha Barbr, ex darsh.,a meaber of the tea family,and
named by Join Bartram for Beajamin Franklin.After the diseovery by
John Bartram in the plant was nave~ found again on the

. spot where it was HEENANME sbated for the flrst tlums,
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@s much as I oan,I like to malke ‘close up photos at home or in the laboratory.
I then have at my disposal msny more convenient conditions.To make olese up
photos in the fleld is often not very easy,especially when the plants are small
or low growing (IBk. )The photographing scientist has sometimes to go "very
deep into the subjeet".Sometimes he has to lie flat on the ground.In swamps,
€.§+ in Orenberry bogs,to make close up photos may be very unpleasant,especial-
1y,vhen the mosquitos also are interestedin what this strange person is doingl
We have to bring sacrifices to seiencel

In some gases it is necessary to make vertical photos.This ean be dome by ¥
turning the pan head to 90° .Thie makes plant photographing a little bit more
complicated,but the putm.-ru then look more natural,and more of the plant may
appear in it.

When I make olose ups in the laborstory or st home,I place the camera into
& horizontal pesition (Ill. ) Herewith I also use the pan head.The camera had
%0 be exastly horizontally.When I use the entire extention tube ans sorew the
objective out.I can reach a distance of 6 em,and byueing £ ¢ 82 the sharpness
of the depth of focus is still suffficient.Herewith I have to inorease the ex-
posure time about two times,and agaim I foous first with £ ¢ 3,5 « In this case
also,I have to deeide how many parte of the extention tube I must use,and how
elose I have to go.This depends of what I wish to show.As background I use a
white or black glass plate.

Vith the distanss of 6 ‘em (by using the entire extention tube) I get a mag-
nification of MK aproximately 15 x.If this iv not enough,I have to use =I
dissecting microscope.Here also I use day light,if possible,even direct sun light
because I use the day light type of the Kodachrome film.In both cases I am using
over head 1ight.I ¢an use this kind of illumination also with the microscope.
With the Bausch & Lomb dissecting mierosobpe the objective iz still far away
froz the object,Only in a few cases I use light from below (using the mirror).
With the other way of illuminetion I have much better results,and also the
colors are reprodused much better.By using the mioroseope,the sontrast plate



&
of the latter serves as beokground.There are only two dlﬂhﬂttu when photo-
graphing through the miarosgope,Thase diffioulties are ithe rmu;,.nd the
determination of the exposure time,but by experience I obtained quite satin~
Pactory results.Por instence I was able to photograph the minute stigma of the
mad flawer,a helr of the etinging nettle,and even the ovules of the giant
water 1ily Victoria Orusiena. ' .

By placing the cemers into a horizontal pultimmdwu.lh‘ parts of the
extention tube,I also photograph book~ end magazine illustrations,and also
larger photogrephie plates,This io done with diffuse day light,never with
direst sun light.Seme .?’ :hﬁlrﬂt::ﬁ%%- in this way.

Pinallyl have a gadget which enables me to photograph larger black and
white dlapositive siides (the so-galled normal slides for projection) to a
35 mn sise which I ean then use together with my Kodachrome clides.On the other
hand I also can photograph my color slidea in blaek and white for use in
publieations,which ie impossible with color slides.In thic way I made the plant
11lustrations for this artiele.By using the blue conversion filter I ean alse
malke golor duplieates of my color sliden.The gadget is o MMEMMM wooden box
with an electrio buldb inside and « while opale glass u‘eom.‘nll.l box is comsie
neeted with a ring stend.I have then a 0 olamp with e pan head,and with this
I fasten the camera in a horizontal position on the rod of the ring stand.By
using parts of the extention tubs,I can ses on the soreen of the camera how the
slide which I wish to photograph,fits in.The illunination takes place from be-
low,end all perts of the opale gless around the siide which should be photogras
phed,ere govered with black pepsr.This work is done in the dark room or at night.
After foousing with ¥ £ ¢ 3.5, I sgain use £ 3 232.Unfortunately the exposure
" 4ime must be determined by experisnee.The elestrical meter does not work,But
also here I have good resulte,
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With this artiele I have tried to deseribe how = seientist can use photo-
graphy as a tool for his purposes.l am very enthusiastic with my Kine Exakta II
The single lens system and the mirror reflex construction gives the seiemtist
wmlimited posaibilities,The Kihe Exakta II is a wonderful instrument in the
hand of the plent morphologist,and together with the Kodachrome film we can
appresiate the tremendous progress whioh shows today modern selentifie

plent photography!



In his article "Morphologieshe wnd blologischo Studien®,chapter V., Utricu-
i)

laria® in the "Annales du Jardin Botanique de Buitemsorg" 1893, Gooboel,
my teacher, writes:®Man nag die Utricularien betrachten in welcher Beszichung man
w11, stets vird nan finden,dass sio su dem intersssantesten Pflanzenfsrmen gehle
‘ penmag e sich mm handeln W thre Nerjhologle,Amtauie oder Blologie,®

This artiele deals with observations made during 1945 to 1947 (eneluded in
July) en two Yirieularia spesies,growing in the Now Jersey pine berrens,It illus-
trates the sort of research which should be dome on the native flora.I will re-
m;g._m’.uamnmuwmn,mq.,ﬂm
games, groving in the sane ares,

Utricularia inflata was studied in an artifieial pond,omed by a group of
losal residents.l visited this plase which i esssy to reach fras Philsdelpida,
meny thues during the period.During the flowering tine the plant foms starlike
floating organs which keep the inflorescences wpright above the surfase of the
water. |

The genus Ubrioularia is distributed throughout the 01d and the New World.Its
Fopresmutatives are eitder froe flosting in froshwater,saue are living subnerged
in the mad,and ethers as terrestrials in a wet substrate.l,inflate belongs %o the
first, Lol eistogmento the last type.

There 1s very little written about the 1ife history of these two speeies.Ve
have literature about taxonony and distridution,and studies on the hladders,But
Spparently nobody has observed the 1ife ayole of these extramely interesting plmsts.

3. )Amales du Jardin Botantque de Bultensorg, vol.IX, , Leyden 1891, ™
: " page



————

,_wmhmqwkummu-umﬁmnmw"
nlque do Buitensorg®,furthor to "Pflansenbiologioche Schildenmgen®, shapter X Y.
*Ingectivoren® *+),and finally to the "Organograpige der hiheren Pflensent, 3™ od
“ %) which G o ob o1 had laid down his observaticns,

There are three ROMMMINMSN Uirioylaria species whloh forn starlike floating
organs during the flowering periediThe two speeies in Eastern North-America,l,
{aflate alte,snd Uy rediste Smell,,end Uy stellaris Ly fra East Dodia. It 1
‘always striking when speeies of the ssue gemus,living so far awsy from anether,
show the same adaptations for an equal taskl
sl JALL desoribe the 1ife eyole of Uiricularia inflate end seapars it with that
b’?ﬁm_ﬂﬁtmﬂxmmm
" alwoad, Wen I wabehed the growth of these interesting waterplants,nany questiens
.-ot.w-ﬂ,ulmnpd‘lnv’dmmnﬁn-w'ﬂu
plants”, we oumnot duplicate artificially the natural conditions wunder which they
mw.mi,-nmu-m.rmﬁ-uq-rmh-
M:mmmﬁmuuwh.mm
outslde of the Amersee,near Disssen (Upper-Bavaria) which I visited for seversl
years,One year thers was much rain end the whole area was flooded,Thie Utrioule-
mmhﬂhm&n“lﬂhwmmhmﬂm
green and the shoots wers more delisatesTh salt contemt of the water had shangel
zmm;m-mmmmuumyn.u;wuummu
Botanieal Garden and placed thes in an open square glas jar in an wheated sumy
mmwzﬂmmoﬂuhﬂdﬁqmmﬂmhﬁd

after a realtively short timeildght-end temperature conditions had ehanged,Only
hm-l‘%:.l_u;mmm“uqmuhmmmm.m
mm&'—

2, )Pflansenbiologische Sehi lderungen®, chapter V. jarburg 1889, ragy-a80 =~ -
8, )"Organographie der hiheren Pflansen® §  edition, BE0i vol, l. Jena 1928, p.232




‘I
ﬁmmlodmmmm.woﬂumhﬁmdﬁﬂunﬂd

the dravings®), (111§ 1.).Both plants 1ive,of sourse,in glet wber,Thistmwte
‘:ms;l-mu'huwmmm ounnst, r3ah the botten of the
lsko or pond,as freesing would probably kill then,at least Ubrieulavha inflata,
Dtriculavie vulgeris and othor Europesn sPecies Pass the winter in form of
turions en the bettam of the water or in tho maif,Howevar I do not know 47 thess
turions are able to withstand freesing,The turions are spherieal,mucilaginouns
structures without bladders which are chavasteristio for the genus Ubricularis.
They are rich in starch and reach the size of a pea.About in April they rise to
the ourface of the water.This rising is a problam,as the turions are lasking in
bladders which are thought respoasible for this phenonenon,Gosbel thought that
wWith the first activity of assinilation at the bagimning of the vegetative peried
air beoemes stored intercellularly in the tissue,The quantity of this air inorese
‘#es,end 4n this way the plait rises.I have to talk later about this probjemThe
turions thea float on the surface of the fond and after a tize ,depending wponi
- Semperature, they begln to sprout fran the tip.Semevhat later a hranched Pirisule-
- Ele yulgeris plent floats fmmediately benesth the surfass of the wter,I exphae
#ise this faot besawse I will mmmnm:tm-m-&.
_mmmm-umuunn-mdmmluﬁm
Mmm&‘wmum.mﬁu.mhmmm

mmmmnmrmnm.ummum

3 in Philadelphis,lemich wher
::-lo uy European observations,has about 45° H., eorresponding with Quebee; .
hundﬂhﬂoctlhutlﬂipmlahn sealevel )



o

o the pond and stay Shere during the vister.The cause of the sinking is likewise
mm;unqnuouuommumm-imkmmm
is repeated,

Quite different,now, i the life oyole of Uiricularia inflate,First ef all,
the plant dees mot neke turiens at all,lut Passes the winter on the botien of the
lake ms & whole,I was in Medford Lekes in late October 1945,and cbeerved the
mum“ﬂhwwz-wmmaw
Pheneaemens (Gunre ege 3 )

In sbout IEBN March or APril the apicald/ paris of the brenched shoots,
mmMummmmummmwmum
lake,These tips appear purplish red,and under the 600 power micrestepe,it is to
state tiat the cells eentain rather mmll shlorphyll grains end amthocyen dis-
'-xiuhwmmm-mum-m.mmhnumum
Wwots.If Light Lo ladcing,it is nissing,and the latter appear bright grem
xﬁtmmm;moﬁanmm«mmmmd
Pramaey & Sohenoo in a £t Pan.They Shreve but vers grom,fush green hranshes
£loat later in the season ales en the surfase of the wber.Thay sem to diesI
den't kmow the duse of the disappearanse of the anthooyn.SMEMONNA0EeANSener
_mmﬂﬂﬂmmmmuhmumum
-ﬂﬂhmmummwmm.,m,,

m‘-twmm nd Gurn : WOJHGM
is to state tha
W-ﬂﬂm‘ﬁi?ﬁﬁmm mmmn
A daaag M%%—-&z;%mf ) =
and they end with a oo thorn, a tze®1

hnrlyqﬁngmmﬂofmmﬂommu begins.As I stated (in Sept-

: uum)mm.hwpmuwammumwnm

dmmdwlnnnl interesting pesularitios,I want to refer to

Gosbel's desari bnhtholnt.lmdqruahu)mh XIISXIIT
6.) Amales du Jardin Botanique de Mimghl.n. -

1 Leyden, 1861, pag, 90,



S— R —

E]
In my artiole I want te show the ecology of this interesiing plant,Goebel hme

only aleshol mstericl available and could not study the living plant en its hald~
tat,He reoived it by Prof, Williem Giloon Farlow - Osubrildge,Mass, {1544 - 1919)s
On agcount of the historical value at tho end of this article I will bring the
wo¢m1mtﬁn¢am1mhmrrorm“mgn_-
m.mxmumm.ﬂuacm Farlow Herbariua eud ite pub=~
lieation h.'l:“muqrﬂthh Institute.

As Goobel repeatedly stated,it is imposeibls to distinguish Letween shoot and
leaf in Pizigularis,Vithout eettting mysel?, would MMM prefer mefnly o talk
of shoots,of deteminato end iudeteminate brenehes,in Gemn "Kurs® und"Lang- .
triebe,"The first ones are the rumers with sn unlimited growth in length,the
latter are bremches which are limited to & certain length.¥e whall heve to do
with Deth of then,

; n-mm- of Uy _inflata cocur on the base of the bladder bearing
MWI.)M&»-&W“MW with a limited growth
| ‘.‘Hﬁﬂh-iw-udmmmmmmmn_m-m
thMhﬂmwm&%wm“nm,
bells or glomles,of the size of a pinhead,iightly enclosed by about 6 olaws
*doh uitinately scpend fnto the floating orgmeThis is then Pumed by mostly 8
deterinate brenches in & starlike arrurgencnt MONBEIMMINGNTE, Cosbol calls

them "SohvizekBrper® ,flonting bodies end cays of them 7*)s"Als Mittelformen

-@mngmumma.w dor Infloresoenses W
, Wricularia iaflata beveehtet werden,"Sings these flosting bodies are definitoly
mmammhlm!ﬂ%auum as determinate bran-
ches.Their basal portion is unbraneched, whils the apieal part has a shnf%
brandhlets, suggesting a "paint brush®,end ineressing the stability of the uprigh

7.h1~ du Jardin mm de mtmr&“lom.,h.ﬁ. 98,



M‘Mm“‘mm:ﬂ" spages,I was again in Medford lLakes in
April 1947 with Dr, Schelaxder of

Seurthmere College in Brertimore,Fu.,wnc is in the Sesnesslion of the equizmant
40 meko a piaro gas snalysis.¥e stated the pale evpearance of the floating bodies
h.m-.ﬁl o&&hrmh:kwhm Dre Bcholandor trial to take oub
muﬂ-ﬁ- Anteroelinlar spaces he had some diffiomlties,In these inter-
eelluler spaces haprens the seme o8 in tho bledderssthore ic s gresl underpres=
oure,When we pushed a mesdle into them we heard the little orackling of the re-

doytime rore 0,during night mere 00y whioh is replaced pretly soom by N.The air
oanes into the imtereellular spaces froa the water by diffusion and the tissue

is strong enough to withstand the vatewpressurecPhls sivoontent of the tissus

may be alsc the cmuse of the rising of the shoots(donp. Dages.).I think with

__ tho inorcasing size of the intercellular spaces nore and more cdr is sudced ine
' Bven preserved in formalin wmter the afr rewinsin the flosting odles.In spring

ﬁ-muhrmh-o-hnpmthqmudl;mdﬁmn-

. ‘m“ 'l-.—-:-.r—

m Wm&wlummtumnmuhu

: Stollaris,but much longer,yet they ars et least 10 tines tidover es the average

MM@-wummkﬁo-auMuMum
mnﬂum swollen shoots of MyriophylluniThat 48 in the center there are
mmmmuw.wu-rnmmwm
uhrmmwmuymnn-mhmnmu.um
way,e oross m‘lmm;tﬂhﬂammpmhum“h.
mﬂuuaghedlnmm_ hlﬁrlnmuhﬂﬁhmdtoc
uﬁhumhhvthuhnm«hd intemoade whioh soon beging to etreteh

) am,rrhmmnnm- smumq,p-g. 157,411,36 and 37, ~



G :whm‘w,:‘m.u.hnmmhmm
surryiag the yallew lowers.t the begiasiag of the grevth of Ehe Anflorsesies
thn;sttl!_h ebout 10 times shorter than the first nentioned inmternode.The very
young infloresomoss with the future flosting tegies whioh,on List. stage are not
m-ﬂmﬂﬂom%‘hmmu-'"mm“
atter's bipudt that stage in spriag the Plants are sbill dewp mder the surfuse
of the weter,This is in contrast to U, vulgaris shere the plants arrive first
" st the surface and start afterwards vith the develepment of ths inflorssemses.
'nmmnmgmwmmﬂ-ﬂdﬁcw"
£411ing thensslves more and mors with air,and during this process the mein shoots
riss more and mors,1ifted by the floating bodies.The latter move slowly awmy from
" ‘4he flower bude with which they were olosely comnested ,and the branched apieal
rortim besomes diagonal uprightsthe whole fomation locks like & crown.st thet
ihgihohﬂmnmﬂh“hﬂn%hﬂnm-tmw
mmm.rmphmmam.mucm.mmm
lever fntemode has a length of about 15 o 20 am,the infloresoence stalk sbout
§ ex,Wum the flesting bodies have resshed the surfase of the water,they Lmmedie
‘i&;“mhmumm\mmwm“.hm
PTecess takes place,if the floating bodies grov faster on the Lmmsrside (the stde
Whhﬂﬂ-mc),h uniconwn,This happens near the end of Aprilsalthough
-th-_n_:rau_tu;nﬂomlunhha—o&ﬂm“hhﬂ
mmxm_ammulmu.m.mummunw
mwumumumumnmuamummm
pruumhko._mlQotntnihuluﬁnﬂluuma.m-ihiﬁhd
& nearly sompletelly developed infloresemos,This infloresomce was etill beneath
ihlllrf.uotﬂumu,mIdoumutherhmlmldbhmnﬁmhm
lmn.hhnhmm—.pha-muhhupom-.hnhm
Amunmmmummwmuum.
hw.&m-ﬁwhnﬂﬂ;ﬁommmmom-m&



8 %o 0P 0, « oo thers is pn'n:nu,ym change in tho envirement - like in the
troplossd ws in Nedford Lekee in May 5,195 KWRGUGHRIMIMOARCURT Tuo pood
wis nearly cevered vith starlike floating organs with thelr cemtrally held ine

- florescances;The najerity of the flowers wers wtill olosed,elthough tho inflorss
emge stalis hod incressed in lengthiIn the mid of May the flowers wers in full
snthesis( I observed it in May 19,1946 and in May 15; 1547, )The surfase of the
pond appears aluest yellow £ron.the elwndant flowers which made a very attractive
pleture,Tuls should demonstrate several photos taken in 1945,4¢ and 47.

_ 4n 1946 shows the rielng of the ing o
m‘ "‘tﬁ-ﬁom? .k otill eolosed

" #6,5,6, ahow the full smbhests (atd orw'mw_m
] "m‘f'ﬁnnmmm:iumﬁnmmuw
; ’ ' (ﬂ#meHQ-m»mlw.
e (1948 )taken above o bright part of the botiem of the lake,It shows
: "~ the (aloudlike) daskar parte of ho plauts “hich fom the cowrter
" ring shoots, stil) relativaly deop heneoth the surface of the waber

# 10, - -M)Mﬁomﬂqdmhﬂmqum_mm

. %he m-..mumm" to the idiuense of gravity,If the
n-u..m bazpens to be tumed frau $%s narsel horlsental posttion, it
reacts l-iuu_i}_,-ug_uq & Regative gootropias,and to less extend positive
Phototroptan. I Jue 8, 1946 I tock & plent oub of e poud and hronght 1t te the
awc-pmm.nl evea durisg this short tine,the inflorescense stalk
‘shoved « bending -Q&_mlgﬁ- uAck rescblon is most important for the plaut,
Proguentiy, the vind wpects the floating epparatus,end the inflorescense 1ies
mmmuk@antnlhma Gags tis upright bending infleressanse
stulk 10fLe mrxumwr_mﬂ--wmwmmummm-
vorsf agein in their nommal posliionyin which they can be Pollinated. In somg

Al. # 11 sbows (1t slde,below) an wpset floating apparatus where the
- bave already reached their norsal position,

Sases,the floating apparatus does not reach the water surfage,or it rey sink
below the latter, Men this happens,the infloresoensce stalk stretehes itself sg



.a,mmdﬁ-msuum:.mumd.mmmmum
ease,is not kmom, '

The anthesis of a single flower is usually 4 days,The lowest flower in the
inflorecomoe opens first,so the sequence of flowering is tipward;it is acsor-
ding the developmet of the flowers in order as noted om the left side.By stre-

1 ching of the inflorescemce axis the flowers meve amy frem each othe

g This scheme shows the blossoning ssquence fram abovef 1 is the lowsst
a and oldest flower,As in all members of the Lentibulariacess these fle-

p mmcﬂmmmoumw
but bends down about 80°jtherefore the perianth is first horisentally and later
Yertisally.Aftervards the perianth drops eff,and & grem fruit develsps.

There is a marked differsoe in the strusture ef the intemocde below and a-
bove the swimuing Sodies,The former is stringlike and flexidle and ecntains in:
hmwfwnxmmommmtaﬂﬂ'd
m.u'mm selormehyua cylinder,situated near the periphery.
Ocupared with the gemeral dimensions of the plent,the infloresoence with the flsa
“Mmucﬂnlﬂm :

Iik. # 15 ghows the plant with a not full developed infloreseensge

" furm;pmu-ﬂcmiw(mmm)

Hh&-uﬂﬂutﬂnhﬁn“ﬂuhﬂmm-ﬂlmhﬁ
floresomoe m.m:-n'-nu'mm.w'mm
-WWhQWMﬂ&MMmMm¢nﬂ-m—
mmmuﬂmmmummcm&
mmm.ummmmm-m.m
Mwm-uumm-.u.:mmuwumm
m—m-muun&mdmamqmu
““Mm-&wum-mxrmmnpmmm.nm
MM‘WMﬂWMudeMMHHMhm-
mmm&-ﬂdamunth.bﬂtuwthom.



When the plants are in bhm‘:hc main shoots are still about 20 em or mere
besath the surfacs of the water,Thay form the sounterveight, o thal he inflomes
cences remain wpright.The subnerged plants are much brenched and oling together, -
am“‘ﬂzmu&mmuﬂouﬂmmmlﬂdm.‘m
infloreseences (ocmp,ill, # 8).

After anthesis and fruit ripening (the latter I have Mot studied),the floating
bodies break off u‘w.mmlumm.lwkﬂthmmmtlh
floats sfh“ﬂll wter and disappears also,Meanthile the nain shoots rise
towmrd the surface of the water,and about June,or begiming of July they fom
uge nasses,floating until fall thme-nmnm
of bathers! (Ill. # 18.) 5

Bot all plants of Utricularia inflsta follow this diseribed pattern.A con-
sidersble quantity of plants remsins on the e They are

laying 100se on the bottan,not snchored in mud like Ubricularia purpurea Valt,
ﬂﬂ!lﬂn m'h-m'-mu&:mmu
August 13,1947, i

&% the begiming of Septesber,actually on Septesber 5,1946,the folloving fasts
m-mmnm&u-im-auﬁumm-uqm-:m'
Mwlhno.ﬂ.hmswmmh-tmmuMh
m.mm,m-mhmunamﬂmpmamma
mummam.mmcm-m“uummxu
mwaﬁﬁtmmummlmwhwum

Mmmummmm-u.m-mmbmmu
mummdmmcmmu-mamuhm
Mmrﬂnmmmmmmﬁwml.rarnhﬂwtuopt-
mordia,while the fomer Mﬁﬁhamdllm“moflnnﬂmu-
nrmpm-wwmuﬂmam.anwuaq«m
tllmdthpllﬁlnnthtbt‘hnotth.lmfll;cth'lﬂwmm&-
tdn,mi,mthobhmugphml vith air?Sanetines the fleating plants show
little munmmmtom“ﬁ air,
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1
Quite different from the free floating Utricularias is the life of terrestrd
al living species, G o e b e 1 describes such ones in his "Pflansenbdologische

Sehilderwgen”,and espectally in his article in the "Amales du Jardin Botanique
de Bultensorg,iut alsc ia his "Organographte® 8)
i
:um-mmwtuw-mm-uwmws the
Now Jersey pincbarrens,All Utricularia spesies are hygrophytes "). Goeobel
says about the "lend-Uirieklarias®:™Pie Land Utricularien leben swar auch an
feuchten oder nassen Stellen,vielfach en sclchen,die vou Wasser fiberrieselt wer-

den,aber sio sind nioht untergetauchtjelnige leben fbrigens im loos der Baws-
risden ale Rpiphyten.’ °) Pirtoularia olotstogmndn PERBEMBEN lives as an
mrm.uulmmam“& :M
m-unm-.hnmuanvn-mu.mm-u,mm of
white eedar swemps end Mhmhm-nﬂmﬁﬁmmm
with vegetation,These looalities are a 1ittle eloveted;in Medford Lekes ,for ine
Mttmuwgmmu-:-mmhmu
M.’ﬂm Bridge, N, J, ,near Berlin, N.J,,the locslities whers I observed
mmmm@mmu.mmmmmumm
d-h-lf'lol-. nlthﬂﬂlhlﬂlmmh.hmmhgoﬂd
the substrate,When one finds the alga, me 1s alzost oertain to find the Virjey-

darls eopecpanying 1t




mmnlp.hw“‘:““'mw'
ﬁml'mm?—*fhw eriestorm Kt 0t fast komo-
Politisch verbreitet und oine Alge stark sauerer Waseerstellem,"There i3 till
en srtiele by P,RPriteoh:"Tho Morshology and Boology of en extrena terrestrial
Fora of Zgpegeniu: MEISEMGR0! erlostoram."**), dosoribing Lis observatiens ia
England Thip is tha only literstare I seuld find,Tho ulga shests are kuown as
Sagbeor Paper";I sav than oocaslomlly in Burons,lnth T don't reieber to have
over obsorved the dark purplish selor, caused hy the - probebly - anthaoyen son=
tent of the alga eells,The conditions in the latitude of Philadelphis are quite
~ difPerent from cuch onss in Eureps/in more northern latitudes,

Seriouidris glelstignien %0 o very mall plab.It foms stivary,heirfine,
hn“ threads,Thess threeds have o length of aboudt 5 an end perhaps zore.They
oarry on short stalke emall oolorless bladders with vary long brictles on a nose-
..ll.l_ao elongetion en the moutl,Mth thess bladders the Dlanke satch their prey,
ﬁﬁMhMﬂ.MM,Mht}uﬁn.mm,
o wrler lo¥ megnifietion;have relatively MgM&wh sells and in
N.M&anomuhﬂim-mtlmuﬂdnmuhmm.
Thene gland hairs,trichonee,mey reduce uusilage which Ml may the ='Ilbh
to penetrats encier into the substrate,and whioh pay also hold fest nud and de-
bric ae 4t was stated by Francle EulLloyd for Uirisularie purpnrss, 33.)

The silvery threads are the subberrancan rurnere, indeterndnate branches of
S slesiomaes, sorrosundiag with the nain shoots of thefree Plosting WEEFIEL
Lulnfiste, Moy grow horisontally in the wet sand innedistely undernssth the algs
Muummwmmmwmammuwnum
lmuamtuu-uu.htwmmtumﬁ.uqmw
of the substrito..The woll kmown books of Horshbergar,Stons,end Britten end Browm

u.)lhgla-l’nntl -m. mum Prmmum- z"‘ aa..ut. 3.0hlorophy-
Phycess, D, 309 & 372,Leipatg 1927,
1s, ; Amales of Botany,Londen 1918

13,) Prancis E,LloydsThe structurs and bohavour of U, purpures,Oanadisn Journ,
Ros, 81234~252, 1933



e rumers @i vith swrdlike grom #1at organs, soatag out of the alga
Mhm,;ﬂl,w..ruomw%wm‘m
(311 # 16, ), They bave & Length/ of 3 43 mmaIn his "Organographie® (3]
Goobel oalle thess orgens whioh we seo on all terrestrial living Utriculsrias,
"piylleeledea”, prl;‘-' this designatim %o one of lsaves,besanse.they are &
direst ecutimmtion of the sublerrancan groviag shootsiTasse orgems are in-
tassivoly grom,esd show & Very opongy bructure, ey serve the assindlation
mmm .
" Bineo Ostober 1946 :unoumuw successfuly U, oleistogsnes, I petted
mmuumowomtmmmummgmm
Until Bovember 1946 I kept the plant outdoors end sinoe thet time I have thex
on the window in ny laboratery.I wter the plants - exoept during the weekend -
everyday with destilled water,They prodused a great mmber of wprigit orieated
- m'muim.mcmmmmnwﬁ--
umumrhm-gﬁwa-wmm
Sgaln in the first half of Mareh 1947,and since that time thed plmts are bleo-
W(CW- Woro Very mmerous and re~
'-mmwmuxomummmmmm
4n Septenber 1847,.80¢,14t ia mmwnqumuuumm
in eentrest to WS U, inflats or espeetally Jy jurpures.

What sonditicns obteins in the matural habitet?This loads to the questien
uﬁmm_mnmmnmumum.xma
lm-uu.uuumnn(;.l.:.,ni in Deceaber 14,1948 in Medford lekes
L:..ﬂummnmmm@m;-mdm
ﬁidmduom-.mdpmu.mmmu-.rmm
mmuumnmhm.ﬁwth.m.rtuwumuuaunm
Eromd were dead.Yet shoots,ebserved out of the substrate,espestally om the
- branching points,showed that the Fhylloolades were still present.Then oeme o X
lﬂgnlm.lllpm.aldoindntulm/u.lm.h-ﬂyhysndsm
in.,.smhuntyul-amuhkunu-hmnhweprmmm



vhen we had & =ild vinter - T seuld not find mny U, slelstormen,end alse fn
the sand I ould mot ses amy Funhers,though the alga was intact.On June 15,1947
on ennthsr plage in the N.J.pinebarrens I found some flowering plants (alse
with chassogamous flowers),and a few seedlings,These latier showed still the
proseate of the brown seed,This seed produses a relatively short,bent shoot
ﬂam%m.mm.mmm.“.:m .
which again preduce branching eenters snd which as ususel possess bladders and
vhich end with phylloclades.Ocnserning our question ebout evervintering,X would
say in zild winters,the plantc curvive,perhaps only the lranching senters,which
because of their mmll sise are very diffioult to seo.In strong wimbors,the
Plants die @ enly seedlings sppear in the naxt year,

Gosbel shuws in his artisles soveral other terrostrial Uirioularias alse
mmmmmmwmmmummn-
8o in the Bast Iudies, .

Ubricularis eletstogwnes has 1%e name from its oleistoganeus flowers,These

Pin head,The brow 705 of abeut 3 om and has a fov
soals liko Measts.fhs rults have a sentral plassate and many,relstively large
wesdn.Below ths firet flower,in the asil of a leaf sonls,thare 48 prodably a
mm.mmmmm:&.mamu flower

m-mm-.m:mu-ﬁmzua-.m-pzmm
ral times. \ :

Goebel writes in his "Orgarisgrazhie® that abibétntondion flowers present a
hmger- ,a starvation form.This ip trus,The food ewrply is,0n plases where D.
Sledstogansce grows, rather United.In Nedford kho thers is a :.unw on ths
eldgs of the roed 'huunpltah-rplmwmnh mmmh larger than other
Pitoher plents (Sarrseenta Purpurea), growing in the nearby bog.Ae Dr. E,T,Whersy
Suppenes,dust particles from the road may fortilize the plante.In 1945 and 1948
I sav on the sme spot plants wich chasmogamous yellow flowers, charasteristis
of Uy subuluta LT saw such plants later an, espeetally at the end of the seasen



gmm.ﬁh.umh::;wiwﬂ*h?ﬂ“ in his statement
.muammmuwmwnﬁwmlﬂn;w
variaty of Ga_suisilataD, slolstogmen is much nore abundat then U, siulste
-mwmmmmﬂuvhmm
Qmwnuqmu.mmummumm
of mmw so olose together,s Paot which was hinted
. w Fernsld,I cannet snswerePerhaps they go back to Individual differences
As in Ubrisularie inflets several questions seme te uy uind,One istWhy decs
U, sloistogmen aivays live togebher with Zymcamim oricetopmliow do they eme
W: suppose that tho alga is Syl on the spet.The locnlity in Nedford
.mumdwmmanqummmdmmh
_mmmmwmmmmhomm
;'Z:'i..pw,.g\ vine the whole o sun md produse *iye Pris,T mrte~e he
oy, :""mu”mwmmmmmbf“wamﬁammn.
whioh they geminato,Perbepe with the min mber the sefds penctrate desper in-
to the substrate.] hed 5o opportunity to stuly the geminatim,
uutumhmwmmmuwmm&
should be calved dn the fabures

Brisularis inflsts Passes the vinter as = whole on the brtten of the pond
and ﬁéas not make twrions,

The inflereveences are iniciated during suumer of the previous year,Their growth
after & rost perfod during winter, scntinues in the apring, starting in March or
The Infloresoences pdcur on the base of the bladder-bearing organs, the:

laterel on the shoot,They develep to monstrous size in senparieon with the sise
of the entire plant,
mwmumumkm.r_lntmm-m"otthe-wwm
6 floating bodier which ars considersd as deteminate branches.( "Curstriebe®)
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pluat bodies, foruing a kind of sowster welght for tho wright Flosting ef the
latter,

During swmer (after their arrival there) the plant bodiss form huge fleating
mm.“ﬂ“@a%“dmmwﬁ.
vhole year,These plants,gensrally,do not have inflorsscences. i
older parts of the shoots,the ypung perts seve slovly,with their tips forward,
uwm;«mmnmu«.tmm&wuﬁm

non floating plente,

Sriewlaris slelstopmen 15 « lend Uerioularia .1t lives in wet sand always

lﬂ-m“mmmn&nmmm

» _memmu‘mmm

h"‘.‘" ""W sﬂnlphtﬂgmﬂdummm&ﬂu“
The ﬂnm‘n eledstoganous, This tg_m ee o starvation stage.Better
ﬁ@;m-_mmm’&mgmm&&mmf
Mma-mmmumpmnﬁnmm-
uMMMmmuﬂw:ummuyermm.
Tho productien of olelstogameus flovers is vonsidersd as m sdeptdc 'm-
ving wnder the difficult eenditions wader which the plants have to Y

P

-

i
o



15,
in Ogeanville end in Bighops Bridge.I sgres with Fermald in his statecent

U. elelstogmion 15 & variety,and ap we oen say with grest gromnw.,_ hunger
varisty of U, subilleta.U, gleistogemes is much more sbundant than U, subulets

and {here ars also transitions bsiween eleistopameus and chammpzsmous Flowers.

B0 Other terrestrinl Uirigulevias have also the ability io produce elelsto-
m.n flowerssIt £5 mn mdeptation of ths part of these plants to survive under
suck Lficult conditions.The question Wiy ehassegamous and’ slelstogeseus floves
or D.swtulata and clsistosemss grow so oloss together,s Peot whith wes hinted

to me by ?emhl,! cannot snsserePerhaps they go back to individual differencex
4s in Utriculerie $nflats several questions sems %o uy inl,0ne L3:Why doss
0. nleistt_»ggg alweys live together with Mm& do they eame
together?I supous thst the 2lgn is Pirel oa the | spot.The Iocr.li.ty in Fedford
l-n.L.n s wder w=ter witil June (to prevent the freezing of the lrmbtrﬂ.uJ.
mernrda the elge skeet devolopaswand later: QQM is observed,The
-d--+— !a*lr_- . diving the ﬂwle Breen nnd pmdnu r‘.lpe rm“.s.'t ;“‘l the

: a.-.re. dirt.:ib.zteé by ni::d u».a find faversble comama_ .= Ao e wlen sheet n 1

vhich thcr gmhata.?erhgpz vith the rain water the eedds panoctrate deeper in-
to the nubst.u.te-l hz.d no orportunity to study the germination,
Lire ﬂ.t.h U, mrlata.,in U, sleistozancy t.hore aro lti.n meny problexs which

should be sclved in the falure,

Sweary

Dirtoulerie inflete Fassos the yinter ae = wisle on the botten of the pond

end doss m’;. n:;'za turions,
The inflorecoences are inieciated during euumer of the pravious year,Their growth
efter a reet period during winter, sontinues &n ths apring, sterting in Harch or
The Inflorescmces pdcur on the basze ¢f the bladder-bearing argana,thcrg:_i}l/
letersl en the ehoot,They develop to monstrous size in cczparieon with the piza
of the entire plant,
Tue infloressences are kept afloat en the surface of the water by eproxinstsly
€ floating bodies which arg Scnelderad as deterinate branches.{ "Kurstricbe®)

Hunt Insti




A
The ifTloresences extmd to the surfnes &f the wxter bafore the rest of the }x

plunt Dodies,forzing e kind ef eounter welght for the wpright flosting ef the
latter. e ik, r
During summer {after thelr arrival there) the plant bodies torl huge fleating
masses, yet & nunber ef planis siays on the ottom of the pond ihroughout the

: Ih;lo year,These plants,gensrhlly,do net have inflorsscances. o,
In Sepinppr the flosting plsnts begin to - sink egain,Afier the dying off of the
cldc; parts of the sheots,the ypung perts move slowly, with thelr tips formerd,
to ﬂn betiom of tis pond and stey there during winter,together with the
nnnﬂol.tin;phnta.__\- S
Girioularie eleistogenes 4s a lend Utriculeria ,It lives in wet ‘sand always
in sssosiation with Fympentim erlestoru Efts, |

. In the sand this Dtrieul sularia forms a tiny,netlike branoiied GEDN system of
‘hiukltr bnr!ng _shoots.These tee=sbow, covered with gland hairs, .m—
& : k

—

ﬁl,mo the nlga_m__md fare co- T WAy oULadLs, 80 brem-

P e

_wwr'._'_..‘ =i vie slga muua,ml sliso lying £lat ebove the alga gheet
The flovers are tlﬁ:t.ugmm.ﬁzu &s considersd as o stervation stage,Better
i‘eﬁ they meke nhampmau.s ﬂonrs,cspnn.hlly toward the ed of th. Boason,
?lmts !ﬁn the hﬁter kelong 1o U, eubulsts plants with ulalutogmous floves »
to U, llaistmgg,rhomtm the laiter ig = hunger-variety of the romlr.

The productien o2 cleistozamous flovers is ‘oonsidercsd as m ad.,... & uTi-

vin; under the diffieult eonditions wnder whioh the Plants havs

Hunt |
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When I saw for the firet time Lhe amazing picture of the blooming pond in Nedford Lakee
in the nid of Yay,I beasme so enthusisastic that since that time,esch year I make my pil-
grizage to this EEMH spot,Yet the plant morphologist 1s not satisfled only to seo this
phenoaenon;he nn't‘rto know how it develope,he wanthto !mow the origi:*mtj he is natd.pg
nature, Hans Driesch sayiResearch is a questioning to which nobody B ls answering,I
Riklea 2w 8. £loati
Theae slides schow you the pond ia Ledford Laltes,movered with t%'ﬁi‘xﬁfﬁgaomcea of
Utriculeria inflata.The genus Utrleulsria includes plants which belong to the most inte-
iﬂﬁns._.furms in the plant kingdom,and Gouebel is gorresct when he says:Tou may look on
the .U‘gj.-l_.oulm_aa- in which relations you wants,and you will Bate that they belong to the
most interesting plants,no difference if you are thinking of their morphology,anatony
or blology," I am observing Utricularia inflata and @leistogana since 3 years and since
I mhﬂ' %0 go to Bim's place in the N.J.pinebarrens,I will extend oy observations also
to Utricularie purpures,

Utricularia inflate has ita nsme of the mostly 6 swollen,starlile arranged, branches which
keep the inflorescence upright floebing,T want to talk about how the plants are living in
thelr natural habitat..

§ 3 shows a branch of Utricularia inflata about in August,I want to emphasize that in the
genus Utricularis we cannot distinguish between shoot and leaves;their functions and struc-
tures are very much alike,Utricularia inflata is a{mterplant.'!ou may see the bladders,but
here 1a a young inflorescence iniciated.During winter these branches of the plant are on
the bottem of the pond,On that time the inflorescence primordia have the size of a pinhea
Ia early spring they begin to growsThe lower internode (sitting on the base of the leaf-
bearing sidebranches) begins to incresse in lpangth,the & branches which inoludes the in-
florescences tightly,moves away,and the intercellularspuces £ill themselves with air,The

latter 1iftes then the plant uP.The penetrating of air into the intercelluler spaces is a

very intersting process,I was this spring with a fresh collected specimen in Swarthmore

Oollege where theref is the equiphent for gaz analysis,Dr, Scholander stated that in the

intercellular spaces thers is a strong underpressurs which HIBHMGDEE G causes a diffusion
of the air into these intereollular spaces,

-
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That in the intercelluler epaces of t.hua.;u_ter plants an under pressurs musst occur also
to his friend Julius Sache in October 18982

{n other cases,Goebel writes in one of his letters of a "negatlve preasure " innwater-
plants,I do not know if physiclogists have done work on this subject.

111, # 4 shows you how the inflorescences appear on the surface of the water,The floating
spparata riesch the latter firet with their tipe and then they epread out qquite flat and
1ift the inflorescence out of the water,,DMNMHE This floating apparatus consists of mostly
6 determinete pranches,These branches are pale,they lack in chlorophyll in contrast to
the other parts of the plant,and they contain very large intercellular epaces,Their baseai
half is unbrached and the braunched part has no bladders,The branchlet here are MGMMY
directed towards the inflorescence but when they are "in action",this means when the
flowers are blooming they increese thel stability of the floating inflorescence as we shai
see on later slides.
# 5 shows again the blooming lake
# 8 and § shows you closer puapshots.You see how the tips of the floating appersfius reasiue
Pirst the sirface and by spreading out it 1lifts the inflorescence out of the water.The
inflorescence staliz is still short,the flowers closed.jENEMENNE For # & I took the tri-
pod into the water end you see,taken from & low level,how co;;plzfr::a;dhzu:heue 8 short-
branches areyand you see aloo how the terminal branchlets increase the stability.

In ¢ B I tried to photograph also the submerged parts of the plants,They are these cloudy
dark spots-contrasting with the bright bottom of the pond..They are the conterweight

for the floating inflorescences.
¥ 9 end ’ 10  show that the inflorescences with the floating epparatus are rather large
utruotura; in comparison with the general dimensions of the plant.# © shows that the
internode mnderneeth the whorl of the short branches is much ahead .It seems that the
tha floating apparatus with the inflorescence should reach ae soon as possible the water
surface and then the stretching of the inflorescence stall takes place.f 10 I photographeu
in Medford Lakes,immediately after I had taken out the plants from thewater,This ims ne-
cessary because the inflorescence stalk reacts very quick to the influence of the gravity
Brought out of ite vertical position it benfis very quick upright,This is yvery important
for the plant.When the wind turne over the flomting apparatus,tne inflorescence stalk

brings the flowers very quick in their normal position ae shows

I, #ﬁ
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The flowering time reaches its Peak in the mid of may.,After thip time the mumaber of the
HDMANGOME of the inflorescences decreases and and during swmmer you would not see
then at all.BMMIUE After the anthesis the floating apparatus disaapears.The short -

branches die,the fruit stelke float for a while with their green fruits on the water—

aurface, but they disapperar also.,In the meanwhile the parts of the plants which formed ‘
the counter weight for the inflorescences and which were during that time relatively .
deep underneeth the watersurface have reached the latter ,During July and Augat they ||
:l'n:;: llnulg:‘::ga:f:; n:::a::m ':h;x‘Ia:rf&: £o photograph in 4 12,In Beptenber I observed |
that the older parte die oft and the younger parts with the tip ahead move solowly to

the bottom of the lake.When you are bathing then you will stats that also upon tne

bottom the pond are branches of Utricularia,These parts remain there through out the

yearsIn Seplember tne shoots possess already tne primoraia of tne inrlorescences

Tor the next year,ihe plants which remain on the bottom of the pondt are very poor in suocn
primordia,l want to mention tnat tne plants contain relatively small chlorephyll grains

and in the cell sap anthooyen.Especially reach in Anthoscyen are the bladders.¥When these

are young then the latter is red,when they are older dark blue.

In § 13 I tried to give en idea about the life cycle of Utricualria 1nrhm.ﬁx.umen,

one of our students,was eo kind to make this drawing,I wanted to compare it with the

life cycle of the Europsan U, vulgarie which I had the opportuidty to observe abroad, !
The main difference is that U, inlfeta makes no turiecns in winteryand that the meinpart o i.
of the planie is iumediately underneeth the surfuce during their flowering time, ting apy |
R S e R R e TP e

In contrast to U. inflate,U, cleistogana is & terrestrial Utricularia,It lives in wet

quartz sand in symbiceis with & greenalga Zygogonium ericetorum which cobers the latter,

Goebel speaks of Uiriculerias which leave in the tropics between the stems of the moss,

U. cleistogama between the threads of the alga.In the well known books of Britton and

Brown,Vituore Stone and Harshberger the subterraneen Pert ie not illustreted.This forms
fine slivery threads,covered with bladders and also g

lands, These thread 8, Bubterranean

runners are branched and they correspond with the shoots of U.inflate,The rumners end

Hunt Institute for Botanic:
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- with a green swordlike phylloclade which appears sbove the ddgasheet and which 1 MuiEEN:

sometimes upright of lies flat upon tne algssheet,The shoots and especially the bladders

are covered with detritus and from this the Utricularia takes ite food,diatomes,protozoa

eto,If the gland produce a miicilage which attracts the prey,or if the antennas of the

bladders attracts the prey,I don't know,Again here the gret convergence with the Indian

Utricularia elachista GoeB, of which Goebel says that it mekes exclusively cleistogamous

flowers..ind ss in our cese where Utriocularia cleistogamaygd/ has only cleistogamous flowes

and U, subulata has chasmogamous ones,Goebel admitis the poseibllity that also U.elachista

rather interesting,

‘may have a counterpart with flowering plants,You may see that also this little plant is

‘The following slodes show you the plant:

# 14 Utricularia cleistogamge and subulata together

# 15 .
# 18 "
# 17 y
i 18 ¥
# 19 L

with a fruit,The subterranean parts are rich in bladders
branches with bladders

the bladdere more enlarged

rumner, ending in a phylloclade,

scheme of the growth,

Hunt Institute for Botanical Documentatiotr
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rising 1o a problan,as bladders are not responsibpe for it.As nemtioned,the tu-

rions have no bladders at all,Goebel MHEMIS thought that with the first activily
of asstuilation at the beginning of the vegetative period,air is stored inter-
cellularly in the shoots.The quantity of tils air Sporeases,and in this way the
plat beowmes 1ifted,The turlons than €loat on $he mirface of the pond,end after
a shorter or hng.r tine thq bogin to sprout on the tip,Scasvhat lator o NGOG
branehed U4 _MM_ slant floats inndhtnlv underneeth the surface
of tho water,I -phuln the !'l.ot that the Phnh ars Mmly undernesth
_She surface of the water,becsuse zmﬁuhu later that in Utricularie in-
m_ithkumch-munmul the plants arrive there,The turions of U,

. mm waich the plante have sterted decuy and di.-n;-r.nm June until

. hnut ﬁu ﬂuung phuh pnaun thelir Mohnemu with thelr lnml:l.h
mln flom.nn-e; in August,on the tipe of the ur-wh- the develoment of w1
nmhﬂum be rmd.m«n«mm are mm.sm Septenber,

_ 20d shortly aPberverde the rest of ths rlats dooays and nu-pén.nzn the

_ shortening of the days,about in Ostober (in tho morth ot tuated Uiddle-Burope

the summer 4o much shorter than in the latitude of Hﬂ..ladelplﬂ.ulﬁniob.qhm 1
was living and where I made my Europsan observations,has about is"l..urrn-

. Ponding nﬂamum;u has an altitude of about 566 %o anhh

vealevel), tue turions sink to the botton of the pond and pass %W,) Y,
Vhat oauses the siniing is sleo wiknomm;it ney be the id.ght_oi‘ the stored
INTR TR Tee, RTRT ot e i, e Pauls yons Sn, smp SAenl
repeateds :

_ All European Utriocularief species which float in the ntu- as M
M&M make turions h the sane way.However,as in this .
there is in Rurgpe a spesies - nhg&m whigh lives in the mud and Eﬂ
‘bBite & diviaion of work in its shoots.The mud is covered about 1 to 5 em with

tor,There are green shoots, oreeping on the aurt'_au of the mu_,having no blad-
dersyand these send colorless shoots into the mud, oarrying relatively large white
‘bloddm.uu this tyPe makes turions in the saze way as U, yulparis,and every=-
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thing uho dies off in winber;but it looks ms though the winter ul}’&;ﬂu
(M \}J,r.ilr s o fa
k41l the turionsjhidder® in the soft nuﬁ.!'hc old winterbud is very :I.ong to ob~

sores_on the plant.”,

Quite diffarent,sov, is the 1ife ayele of M—E"‘ of all,f
th- phut. does not mekce turions at ﬂl.hxt. pnnu tho winber on the ‘I:otten of
 tne hk; '-'. o vbole.T wae in Fedford Lakes in lats Dotober 1045,and observed the
siaiag of wiole placts,In Sqﬂ-nblr 1048 Y had the eﬁiﬁﬁl\w to observe the
start of this phenouenons

lnahwtihrahormu wuu-;lmarmmm m,-ﬁmm
\_tﬂ

u‘i_llhtha is moreactive,begin “..1“11 fras ’q;ne botton of the lake,These

tipe nppur surplioh-red.The young bladders are rdﬁhn they grow older they
tara to & d.w blue,This i also the case in the European U, wulgarig.Vhether
this red color has any influence Lo the gruﬂ.h of the shoots in spring (absorp=
tion * the growth inoreasing rng-} knem.M. W_J‘:J. time the growth
of ‘the inflorescmoes mm Sq:tmbcr 1946} the inflorescenoes
m the following yesr arse already present in the previucus falljtheir develop-
nalt,ﬁkﬁ" place during the summer,

" fhe Lufloresouiews of Ubrioularia inflata show sewesss soveral intoresting
pecularitios,I m to refer to Gosbal's deseripiion in the mentioned srtisle
in the Annals du Jardin Botanique de Buitenzorg pag. w'ard't.ho drawings
plate XII, and plate XIII,,/ 96 =100,In my artiole I #b to shov how this
hm'w plant lives[how it is placed in its surroundings.As Goebel repea~ ..

P
tedly sbaved,in Ubricularie it is inpossible to distinguish between & =

‘leaves, Without taking a standpoint T this question I would-lie4e prefer

av-mich-as-sosulble $o tall Gf ahoots, W, braholies, of lohg-and short’ brenches,’
The £1ret vries aré the Fumiers;shovte’ vith unlinitel growh in length,the lat-
" Yer are such ones which are lin.l’t.ed to & certain lagt.h..l'lenhau have to §
talk ol')beth of then,

The hxﬂon'tm?u of Uyinflata oocur on the base of the bladder baering or-

gans,These Bre :nndi" branched omesbures with a linited growth in legth,When the

“prabef
' heaall

*
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inflarescences are forsed in Septamber ,they look, like 1ittle balls or globes pe-
the size of a pin head, tightly enclosed hy ebout 8 slaws which ultimstely expand
into the floating organ,This floating starlike organ is then fomed by “'ﬂt 6
formations,Goebel calls the: "Schviuakfrper®,"svimdng bodies",In the Am, d,
Jard, Bo®, d, Buitenszorg iu n'ya cf then on me&h'lla iiittelforien zwlochen
ﬁlttm und fusldufera kénnea dis Sohwlnmorgane der Inflorssgancea yon U, in-
flata betraohtet werden.Sinics the "SehwimmicBrper” are definitely lmited in
their growth in length,I would like to consider thau as -hmmnu,u Garman
"Kurztriebf.Their basal portion ie unbrached,vhilet the apical portion produces
& sheaf of tiny’ m'f:uguung a sort of "paint brush® +These branchlete
ll'l turned Anward,in tho direction the flower buds,The swinning bodies do nat
um-bhidm.lhq omtain a great number of a.nt'.meuuhrr-pm vhich be-
come filled with ga@ of an wnimown composition,Bntil yet I do not imow £4 &t 4
air, oxygen,or ewem 00z,and it is also not known how this gag is -M into
the intercellular spacea,With the inorcasing growth ¥l these intersellular space
besome larger and larger until they ars easily scen with the asked eye.In [
Anflata the swimning bodles are not so much swollen as in U, stellaris ,but they
are at least 10 times as thiok es tho avarage shoots.Their crose section shows
essentially the suse picture as that of U, stellaris (Gosbel,Pflanzenbiologi~
sdhe Bohildcmgm,p:i:;i?. i}}.&fﬂnﬁ 37),0r elso 83 the Ret-so-awollen HEEN
shoots of Myriophyliuaihat is EMMSOOBS in the ceater there are reduced veseu-
lar bundles,surrounded by a layer of fev oells and large intercellular spacesf,
Which are sejarated by Y plates with a single layer of cells.So, & oross secti-
on looks like a wheel in whioch these pl:tu fom the spolces,The swlmming bodies
are arranged in a whorl.Below them is an unbranched internode which pretly soon
begins to strech ia order to bring the floating -apparatue to 1o surface of the
water.Above the whorl there is also an unbranched internods,This iz the inflorss-
eamce stalk,carrying the yellow flowers.,At the bsgimning of the growth of the
inflorescence the latter fe sbout 10 times shorter than the first mentioned in-
ternode,The very young inflorescences with the futére swinuingbodies which;on-

that—esbage are not swollen yet.?aru visibel en=hiws on the main shoot m its length
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of about 30 am rrm the tip of the shoot backwmrd.At ﬂnt etame the plants
are stilil desp wdmoeth the surface of the nter.Ma“’ln contrast to U,
vulgaris,where the plants arrive first at the surface,and MM-‘M

the development of the m.t'lorue-mu.xn Y, _inflata ahm -tehs.ng

h“'&'

of the lower mtmd‘-l;nu swizaing m};-}ul th::{w
m.é ui—nuy \"n:'lfm..mmmw
swimuing bédies,The latter move slowly away fram the flowerbudes with whish
~ thpy were so olosely llmwt.d_,md the branshed apiocal p_wum becomes diago-
rally upright,The whola formation looks like & oromn.At that time the inflores-
oences are still about half a Mum tae 'ufm:»(:rﬂffa ::..:m.
The main phut.a are,of course shill decper,The !.nﬂorumurtn e\surface
'm.ﬂm firet with the tips of the swimning bodies,Emfbout April,
the lower intemode has & legth of about 15 to 20_gy,the inflorescence stalk
abeut5 mﬂuu the swluming bodies Yave reached the surface of ihe water, they
tmmetiately sxread N AT inflorssoence out of the water,
How this process talies pluoce,if the swiming 'hodion grow fanter on the inner-
aide,is umkonwn,This happens slose to the snd of April;although there are a few
inflorescenees,as "late sousrs® mm and latssl was at Medford Lakes
on May %,1946, The greateat part of the pond was covered with the starlike £loa-
© ting organs with their ant.uily held infloresoceccea.The majority of the flowers
were still closed,although the upper internodes - the inflorescense~stalks -
hed inoreased in length, Especially 111, T  shows the coming wp of the fhoa-
ting apparets from the depth ;r the mier,On May 10,1048 the inlorescences were
in full an‘:.hauu'ﬂ':'he surface f" the pord appeared clmost yollow from the abun=
il yzppdast
dant £1 4wvs. j&l&rﬂluna & very ettractive picturel, (111,
The infloreccence ntall in very seneitive to the infleence of M gravity.

If the floating apparatus hapoens to be turned from ite normal horizontal
position,it reacts immediately, exhibiting negative geotropiem,and to a less ex-
tent pon.tin heliotropien.On June 8,1946 I took & plent out of the pond and

w it to the nearby eituated Camp Ockaniclon,and even durlng this short
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tiae, the infloresoence ~stali showed o bending "“t-""“”m“ qidok reagtion is
very important for the plant.l‘ruqamm the wind f.u.rns over the fluung eppara=

tus,end the !.ntlonumoe liee upon the surface of the mter,In u—- cage the up=
rl;ht bending lnﬂ.ureenmce obalk lifts the ﬂoma avay fron the wator,illlis
unﬁwmmmamm-ubﬂnpthe fiowers again in their original
putﬂ.an,h—-d:hh—thq ean be pollinated.In some cases the floating spparatus
f@oes not reach the gurface of the pond, or it may aleo sink below, the-letter.Also
in this oase the inflorescence-stalk stretehes itseif so much,that,the flowers
are still above the -ummm in these procmu auxiney work is not lmowm
The anthesis of & single flower lutl lol‘uy 4 dlyl.ﬂu lowest flower in the
I.Iﬂu'-i-lu opens ﬂrﬂ,io the sequence of ﬂmdq’h . oAs in all mem-
bers of the Leatibulariaceane these flowers are dorsiventral,The peduncle is
firet vertiocally oriented,but bends down about $9°;thersfore the perianth is
first -horhmhlly and later vertically oriented,Afterwards it drops off and if
pollination 35“ plage, the green fruit develops, Y
!horoqin a marked differanee in the strusture of the intemodef helow and
“ that above the MM&MI'swimning bodisea.The fomseer is stringlike and flexible and
eanteins—nearly in the mt:r'nfx few solersnchysa, shilet M the inflorescence
stalk is stiff and brittle and posses™s oomplste sclerenohyma-oylinder,situated
" farther peripherally,Comperelwith the general dimensions of the plmt,t-ha in-

' florescence with the ﬂuf.i.ng apparatus appears f—eg :mltmi,tiyi (535
‘It looks if the swimring bodies and the &nﬂormcmoo—utal" with the infloreecence
represent’ o ARAEGMME " land-Porm” Ihtif.'tlf the interncde below the "SchwimmicBrper
bolongs to a "water-fom",The fact that the land-form of various aguatie plants
develop elready w%@- water level is well lmom,One ‘f Gosbel's pupils
noted that,i.f the NOMEIEES assinilates overbalense the salts,the"land=form™
starts,even in the nter.%n I think the light and the forming of assinilates has
sonething to do with the develomment of the inflepescences,A proof Mm s

.d-nl I found in Bepteuber 1946,?1.;:11.- which float during swmer on the surface possess
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sueh morefnfloreseence buds then those which remain on the bottam of the pond.

#hen the plantg are in qua.g anid the starlike swin ing apparatus keeps the
o PJ Laadling
infloreseences ém’b&%&!,wn ‘branched, bladder-bacring shoots are still
20 om and more beneath the surface of the water.In this respect U, inflata dif-

Barastl
fors narkedly from Uyvulgaris in which the shoots are immediately underneeth —

the surface of the vater,The sain part of the WM g._m plants fors the
counterweight,so the infloresoences remain upright.The sutmerged plants are
‘much branched and kling together and produce many inflorescences,which ooour
1étoral,not terminal an the shoots(As already mentioned,tne/develop on the beses
of the bladders baerin; organs),In the interest of eross pollination there are o/
tive differences ' in t;ho developmant of the inflorescenges.Ill, § showe
" how the swlu.ing Todies come up from the depthe e
After Anthools and fruli-ripening ( the latter I have not studied),the swim-
aing bodies, having lost the greatsot part of their shlorophyll,breek off and de-
cayeThe infloressence-stalk with the fruits then floeks upon the surfece of the
%1 Meanwhile the whole
plants thessolves rise toward ths surface o2 the vabor,und o4 about June,or be-
prd  ULIIE peptadt
gloning of July they form huge uasn6e, Ploating iwnedistely undemeeth the surfm e

“*o—4he dlsoomfort of bathersij showsa floating branch,

Not all plants of Uirioularia inflata foliow this desoribed pottern,As alrea-
4y indicsted,s ccusiderable quantity of the plants BOILIGHPERN renoing on the
whole,
- bottom of the lake muughmtmf"fnr,m thess plents do not bloom.At the
beginning of September sdctually on Ssptesber 8,1048 - the following points were
. 2 . - b
observebletOn both yfloating and non~floating plants the older parte of the

shoots begin to die off,In this way branches now beccme separate individuals,
. 2 T ) 4 da
Fhrbhwv"h. young, red purple shoot tipe of the floating plante,in the length of
about half a mctor?mavo domward,The cause of this phenanenon is yet wnimown,
There are still other unsolved probleus ,Mhat causes the blooming plants to

Tloat at the surface of the water during sumser and a part of fall,while nofe

bloamlng ones rasain on the bottaatThe latter s
#1

, how in fall only a few inflorce~
eence bude the former

show such in alumdence,Is the oocurenge of inflo-
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What the alga is is eoncerned,in Engler-Prantl "Die Naturlichen Pflansen-
rf:lnn'.nl.l.uud edition,Leipsig 1927,0hloropiyeeas,thers is on page 369
and 372 the following remarii"Zygogonium ericetorum Efits, ist fast kosmopoli-
tisch verbreitet und eine Alge stark sauerer Wasserstellen".In the"Amales of
Botany®,Londen 1916,F.E, Fritseh publishes an artiele 1"The Mezphology and
Boology of an extreme terrestrial Porm of Zygogonium ericetomm! He deseribes
what he has seen in England.I also have seen the dry sheets of the alga in
Europe - called "listeor Paper®,but I don't remeuber to have -'-":w the
dgrk purplish cold®.The eonditions bn the latitude of Philadelphia are quite
different !‘r- such ones in Middle-Burope.

Utricularia eleistogamen is & very small plant.It foms silvery,hairfine,
branched threads,These threads have a length of same em,.They carry on little
stalks muall eolorless bladders with gery long MMEMINM on the mouth,With these
bladders the plants m thelr prey,which MMRMEN consists in diatomes,
protosoa ote.These threads,seen under low magnification,have large, juloy looking
gells and in the oenter a vascular bundle.Bhe shéots possess also gland hairs,
Mm-mnmmnmmnqmmu
mmmmumyummupm and in the latier between
ﬁoMWmanMﬂﬁﬁo latter and detritus that it is
_mmmtummwmmdmmu.mmot
Harahberger and Stone daMMhMﬂmmlemplﬂlo!
the plant,

The runners end with swordlike green flat organs, coning out of the algasheet.
Wmmw,w-lhfht upon the Zygogonium sheet,They have a length
of 1 %o 2 pm.In his "Organogrephie® (1528) Goebel signifies these organs whieh
¥e pec on all terrestrial living Utricularias, as Phiylloslades,I like this better
than to speak of leaves,because they are a direct sontimuation of the subtere
Fane growing shoots,These organs are intensively grsen and show a very spongeous
struoture.They serve the assinilation and the breathing
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Sinee October 1946 I sultivate suseessfully Utricularia olelstogames.I tock
mmn&mm«mmmmmtm'wwumw
Ml;hllpmlmwymwlhmwoﬂmwhnﬁ-m
hhhhmnﬁ.“m!nmmﬂ“m#ﬁdmm waters
The Philadelphia Vater is not suited.They produde a great mmber of upright
phylloelades and even in Decemaber a few flowers.The phylloolades lock quite
freoh green and I am thinking 1f the lifetime of them 1s not limeted and if they
are replaced ly now ones,The rumers are rather branched and I observed oven
in Desember the appearing of new shoots with phylloelades.The making of new
branshes with new bladders would give the plants the epportunity to cateh new
pray.I wae in November 24, M 1946 in Blshops Bridge end in Decenber 14,1948
in Medofrd Lakes.We had already severe frost for several days and the leaves
of Vacoinium maoresarpa showed somo ice eristals.But the alga and the subterrane-
an runners were écmpletely intaot.The parts above the algashest were dead and
X sav no phylloslades above the ground,but prepared shoots showed the phylloela~

des are still present and I belicave that the subterrencan systen and the alga
do not die in winter,The cubterrancan rumers branch frequently,The brenshes
spread out starlilce %o all oidosgdnd there Ls evidsase that the growth continues
mu_muum-wmmmuum.xm
m_wudmu.mmmmmmmm
adn phylloelades,seming out of the algasheet,This process starts from the buds
with thelr starlike branshing,

bm_mum-md.umu.d. Jard, Bot, de Bultenzorg several
other terrestrial living Utriculariap also with phyllcokades,Such land Utriou-
mwhun!mhmmunhmmmﬂ.
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Zygogenium ericetorum the winter?Without any doubt the soil freesej through.
iaiko with Utricularia inflata ,in Utriewlaria oZeiatogamea there are still many

p;:n‘blm-ﬂu.eh should be solved in the futere.

Summary:

Utrlmiarig inflata pamses the winter as awhole on the bottom of the pond
and aooé not makef turions. -

The inflorescences are developed during summer of the previous year.Their
growth ,after a rest period during winter,continues 1n spring, starting in
March or April. -
The inflorescances ooour on the base of the 'hluddor buring organa, there-
fore lateral on the ahooh‘!hoy devalop to nonltmitiu Ln oomparison with
the dimensions of the mura_ plant, '
Tha inflorescances are kept afloat on the surface of the water by ;Mllf
[} l'h.n bodl.ol,thich ars considersd as short branches,

The inflorescences nrrl.n m the surface of the water befors t.he pl.nntl them-
selves,During summer,after thelr arrival thers) jthe latter form uge floating

Ioh, i
u.uo-,“ 2 pnrt. of the plants stayson the bottom of the pond throughout the

whole yoar,Rune. jbe b¥ lo- pine i) resrt bomn i ot encan

In Beptamber the floating plantsbegin to sink again,After ‘dyin:g off of the
older parts of the shoots,the young partemove STowly¥Es the phics we*tre pond
and stay there together with the not floating plantsduring winter,

Utricularia clelstogamea 4s & land Utricularia.It lives in wet sand together

with a green-alga Zygogonium aﬂomm Elt.s, In the sand the Utricularia forms

W Ldufnn,
thv,hrmuhod bledder besring nhoots,“bmohal pmet;uf.o the alga layer and

form 'gfe)m swordlike phyllanladen,bruth!.ng orgens between the alga threads,
and also lying MM¥ f£lat above the algashest,

The flowers are cleistoganmous,This is a hunger sta
. g28.If the plent is b £
T - u’wﬂ;&mh 7 A cloes 4
e8 chasmogamous flowers]Plantswith the latter belong to U, subulata
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My Visit to the Atkins Betamiuul Garden and Research Laboratory in Bolldul-ﬂlnno‘::.

Ouba,in June llﬁh

aesashassensasens

In Boledad,near Oienfuegos,Oubs,is situsted Harvard University's tropical
botanical garden,called "Atkins Bodemival OGarden and Research Laboratory”,The writer
wanted to vieit this garden to see and study outdoor growing tropical plants,to ocol-
leot speeinens for the museun of this Oollege,and to take kodashromes for téshing

ey
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purposessThis artiele is illustrated by some of the photographs which wers taked theres

Though the author{ is'a botanist and the trip was mainly betaniocal,the reader of the
American Journal of Pharmaey may find in this article semething whioch may intersst him.
The writer left Philadelphia by Greyhownd us ("Linited")for Miani and Key West
June 120 and flev then in 40 minutes from thers to Havana.From there he went with the
I:a c'mém:ﬁ?m %o Olenfueges,and a ﬁ taxd brought him finally to Soledad,
mwmvnht bus trip Havana -~ Cienfuegos takes mostly 6 hours.
The rider also sees the comntry in this way.The land 1s intensively sultivated.There
were large sugar cane fields,obviscusly planted met tooY leng age,There is also much hus-
bandry,Thers are no forestsithe doainant tree is the Royal Palm,Roystonse.regia,seatterdl
all over the eountry,and alse a few very tall trees,0ciba pentandra with a whitish
bark and large buttress Nﬂlﬂhlmﬂyﬂﬂﬂ.?}#{rwlmm.m
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I use for my photographioc work a German made esmera "Rine Exakta®.It is a single leas
35 m) which is extremely useful in the field and in the laborategy.
e ¥
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As acoessory tools I have a 20 em long extention tube and :l,l/m-m
(Téde - Megor).The former I use for eloss up plotures;it oan be divided inte d
parts,adoording to the necessity.For this Purpose the £ ¥ 3,56 Zeiss Tessar lens can be
-.hk-mwthamuﬂhphndmﬂummmtnh.xththop-tumtm
oftholl.nohkhthntmmmthcplﬁuouthoumbd’onuhmqmdm
there are no difficulties with parallax.In this way the photographer may deside how large
the olose up pioture should be,and how many parts of the tube he must take,By ueing the
entire extension tube and foousing the lens to 0,5 m ,the latter oan be placed as near as
€ ou from the objest.Herewith one obtains an @large of aproximately 15 x.0m my trip
I took olose up piotures in the hotel room!The tels ens enables me to photograph land--

i
:
E

inflorescences far away or high in the trees.I have used thesef tools
cesofully on my journey,The illustratfons in thie artiole were taken again with .
Bxakta from the original kedachromes,35 mm black and vhite negatives wers made
these enlarged positives. ¥ HLE
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autemobiles, trucics and alse many num,lnru back riding.
’ﬂ'\‘ pre N R} .\l‘-ja-’ L LaAt
Atkins -Botantosl Garden covers nb"ihu iu;o uu.n is leased for-89 years 4o
e .f'.
Harvart-tiriveraity by o large-sugar plantation. Ht_pd the garden is 50 years old
and a sesi-gentennial rudlieetion is in preparation,In "Harvard Eouse" (Ill.
o= L
tn the headquarters.Here are the offices,the laborstories,the library end the work

propagation and for plenting ndllm.lvurb-ntml way leadd from "Harvard
hun' to the gumst heuse ‘Uun o.mmf_,‘m . fn t‘g‘. igz."““ s )mw
ae¥ ascomedations for § studs éinﬁcn-ri--hon.nu‘-gmgmmmu

od by graduste students,vhe - wnder the leadership of & Harvard Professor =
-I-ﬂ th. m@ty ﬂ_m_nw-l with tropioal botany and its problems.
Beoause the ares of Soledsd s relatively dry,in Augist the growp meves to the Len-
ostillas Botenioal Garden in Tela,Honduras,vhich belongs to the Usited Fruit Osmpany
in Bogton,This garden is situated in the trepical rain forest.

B i _ roh,Most of the houses in Oubs have ssreened

vindows Wt Jit £ & troploal mqmmmnm-mrmn_mm
lina the visiter has a wonderful view of the Trinidad meuntains far amys (ll. )
mm-umdmmuu_tm-mmmmmnew
henispheres,palag muummmu_mm.m.mm papaya planta-
tiens for exerinental vor§.The administration of the garden is interested mainly in
agronony,the branch of agrieulture,dealing with fisld grops!It peseesses a list ef the
plants,grom in the garden.The writer piuked out the names of thoss whieh wers of phar-
maceuticsl,esencmis,oxpure botenieal importanse,and a botanieally Asutned Birive -
Ployee drove him with & jeep to the partioular plants

In the banans plamtatien there are raised frult bansnas with frults which oan be

,/J/ rooms for fruite end seeds.In the pﬂuﬁdu a small house for germination and

saten raw,There are also three specimens of Musa textilis.The pseudo-stem is very fib-
rous ,The fibres are used as "Menila hemp" for ropes,mainly for the Navy beoxti¥ the
latier rematn-flesting-whon-wet,Tho Crults of this banana are not edidble.During the
last war this Masa textilis wes more important than the fruit benana.The former is ma-
tive to the Fhilippines,but alse the latter 1s of South-Asiatie origin,(T1l. )



3
It was brought te tlis Westermn hemisphere from West-Africa (it weat with the elave irede
aoress whole tropieal Afriea).The banana is a tuber Plant like the potate.But while the
potate tubor lasts only ene vegetation period,the banana tuber is persisting.It is rather
big and has many buds like the potate.From these buds develep more or lecs tall pasude-
otama, forned by the enlarged pstioles of the glent lsaves.These enlarged petioles,the leaf
sheaths,are arrangesd in a spiral.The whols structure is herbacecus and is emdily to out
through with a kitehen knife.Ths bananas are the largest horbs in the world.When the
poeudostem has remched a gertain age,the infloreseence rushes through on a leng stalk.
hmdi?"huhﬂ-mthdm flowers with their inferier ovaries,mostly arranged
in two trensversal rows.From these flowers develep the mestly lloullm bansnas which we
- eats (Il shov the Ohinese dwarf banena,Musa Oavendishii,The pletures were
taken in Ohapman's Pl Miami,Fla, June 38,1951).The seeds are atrophiedjno fertiliza-
%dom Yakes plase,The Frutts develop parthensearpously.The prepagstisn is dene caly asem-
ally by planting the tuber or parts of it,possessing bude,like the potato!There are two
kinds of ediblé benans fruits,ones which can be eaten raw,end ones which can only be eaten
beked or fried (in gries).The latter is called "plantain®.It is -mf& abundently iin
Ouba,Betanioally,the benana fruit is a berry,the flesh,the pulp,ocontains a great smeuntef
staroh,In the banana which we eat raw,during the ripening process this starch is converted
largely inte sugar,In contrast to this,in 4he plantain the pulp rﬁ”ﬂ%«f—“"“
RO A 0RO (] 0 G ST TG00 IO AN 0 (K {IBNO0021 UTDe
' There is a rosky part in the garden,Fere are sultivated numerous suseulent Buphorbias.
. g * Jihey are all nativeshs Lroploal Afriea.They live there wndsr arid

oonditlons like the casti in the Western hemisphers,and are similer da thelr shape teo the
latter.The cactiss shape is not at all limited 86 the sactilThough some of the succulemnt
Euphorblas still have leaves,thelr sheots are fleshy and green.The latter store wmater
(therefore the plants are stes suoculeats),but gontain alse chlorephyll and have the abi-
1ity to asslmilated,thus more or less replacing the leaves.Ill, showe
& Cercus,a true eatus of the Western hemisphere,
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The oldest part of the gerden looke ll.:- tropical jungles (Ill. )eh dominent
part iz played here by the palme.Palms are really "the !_lngl of the Tropies"!In our hot
houses th.q'm in thewreng placejthey are like birds in the cage!Palms must be seen out~
mnm;u it 1o easy to widerstand that botanistsean beoome "palm erazy®!

The deminant tree in Yestern Ouba is,as said,the "Royal Palm",Roystonea roglas Acoording
to thdr foliage we distinguish betweem feather- and_fln palns,The Royal m-_u a beau-
41ful tall Peather pelm where the large old leaves d.thlﬂul.r large green base drop off
entirely rx- the trmk,The latter appears then smocth,greylish white,as if made of con~

.orah.zn other cepes ,the bases of the leaves remain on the trumk,The vassuler bundles

or the 1um,unmn!n; silioa,withstand decay longer than thl rest of the tissue.In this
wy the trunk of many pelms,like the Gabbage Palm,Sabal spes.,loocks mere or less rnnr
h—-mthoﬂbugﬂntha_ﬂugmkm.-rlonln‘n:uuﬂnlmud for
hv-nt-hq-m into commerce {nﬂn the name 'Pi.lllﬂ".'ﬂl. ﬂ-.hdm to the mono-
oots,have no cambium dnh?and therofore MM woodyin the botenical uuo,.;“‘ho present.
ummamn«uuammﬁum«mmmhnm
nu-.ugm-wu-ymmr-drm.m- h_m mnn%uum
mmmw’uul_luwuw " and is used for eanes and furniture.
Tao "Moyal Paln" 1is soonoteslly very tmportent.The truik is used ot building matorial,
ﬁo:l'ummw.n;!homﬂofmm (Mundw_hnmuymud
nmmnmcpnu.mmmmgrﬁummuﬁy. 5

ﬁam_n -mmuwmmmﬂowmmmwmm- fan palm,Cory=-

phe wbreculifers L., thelitbrella hh'.h:‘euﬂ!ut %o the Roysl palm its trunk L% "
versl with deed lsaves,They bent dowmward and remain on the tmmk,Only the upper pert of
the palm shows the large gresn fan leaves alive. (Il1. )oAs & rule,in all
monooots, the shem can grow indsfinitely,when the flowers or inflorseences are initiated
laterally on the growing npoint,the loodlq where in the bud the formation of leaves
and flowers ns minute 'lf-ll‘ltu.l'ﬂ takes placs.In this case the growing peint produces
teminally lssves only.But when flovgrl end infloresgenges are initiated terminally,then
the fruiting exheusts the growing point with the result that the plant,or,at least,the

flower producing shoot,dies.For this reason,the Agave dies after fruiting.Since i} can
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grow for many years/ until it cems %o hm;und frult,the Agave is nemed "@emtury Plant"
-__lxtwm about 20,n0b 100 years,until it bleoms.In contrast to this
the Aloe ﬂ.m looks muoch like tho ‘tlgln.-n grow indefinitelysthoe lnnnr-aom_au stay
laterally.For the saite Feasen the pevadostem of the benana dies after the ripening of the
trntrm traveller's tree,belonglng to the uu fanily,can make a tall stem.In the came
of ths mnﬁm-m one or several new pssudostens ars mdtud._
m;-ul-m-umuthmpuu.hnndmtho'inﬂuanmnqhtm
-m{nq-nw indefinsbely in heignt.Iils ahow a flovering and
fruting Oveonut Paln (Photographed in Key Vst Jimo 28,1381),Yeb in Oorypha the inflozes
mtaumutmnu-mmzu'amnmtn ml.nﬂum.lp:h
d:;-: n-;uuu spesina of Gornwlu umbrasulifera and he used all) his photogrephie facill
ties (nund lens and m«lmj,bnung that thm are very few pleturss in exietance
‘ to Mthll‘plﬂld evant1The author mm this partioular plant
mnmm.nmmuumugsnommmmummumum
this c!u.olo was wiitten,a0cording to the latest information frem m’m.mam.w.
ne nhmm-.ux- at the beglaning of the flovering, are avilable.In June 1951 the
yhn was frulting,The lower pm.mn green,were bent dowmnward thn the dead leaves
_m leaves,close to the infrustescence tock a horizontel roeition.The infructescence it-
self showed 2 pale yellow -mn.oﬂm-fu;. still present flowers,but eme could
_- also see the very m}hhﬂn unripe grem fruits.The iufloreseence- or infrue-
1mmummmmummummmmu.m.
15:1 . mﬁmur.m whole nll.tmﬁh; the infructescence axis may
hnun_‘l,hm¢MMl (mi. i
0Of pharmaoeutical lmrhnt phn‘ll may h meitioned first Oola tll.h:n‘ll from Afriea.
d The plant - & shrub - was just frultingjthe fruits were not ripe yot.The seods of this
Plllt eontain caffein and are used in making Oola beverages. (Ill. ).The frite
are relatively large pods,staying together in variable mubers.(scaetines 4,3,2 or one)
Aozela Oatechu hed Just bleoming,.The little fiowers have white filaments of the stamens.
(1. )+0f other legumes was in hlog Myvexylen h‘.lu_&fu'l Leythe plant from whioh
tolu balsam oomes,It showed little white flowers young fruits.In these pod fruits
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only the terminale ovule develops to & l:d.m other part of the poed,toward the peduncle
remaing sterile and flatjin the ripe fruit it acts like a wing,similar to that of the
maple fruit.Haematoxylon campechisnum was not blooming,Then there was nutmeg,Myristica
fragrans,The plant is diceoiousjthe male plants were in flower,the female were frulting,
yot the fruits were maller than usual,probably as a result of the dry weather.Flowering
and fruiting at the same time was Ssntalum sllum,the white sandel wood,probably a reot

hemiparasite.From all these plants speoimens for the Museum were talten,They = d
preservedf in .

i -£Toohol In the show oases.Very important as a parfume plant is Osnanga edorsta,an Asi-

atio Anonaceas,from which Ylang-Ylang is obtained by enfleurage (Ill. « The flowers

have &’i%!‘t-::' petals, and exhale a marvelous,delicate moent.The tree grows alse in back-
yirds in Havena,Thereds onlydif ene pharmsceutiocally important-plant which is-used also

25 a display plantiIt is called "Golden Shower",and cultivated in all tropics.The soien-

%1f10 name is Oassia fistuls,a legume,and the leng eylindrical woddy podes,called "Men-

m'.m-mlllpnlpihl.hlﬂ' as a purgative.Such a tree was just blocming in a

private garden in Soledad.It had almest no leaves,but was full of the brught yellew in-

floresoences (Ill. )It was gorgeousiThere are so many beautiful display plants
in the troplesiHibiscus species with all varieties of flowers (our "Rose of Charon®,

" Hibisous syrimcus,does mot grow in the tropies),Quisqual¥is indice wigh large white flo-
wers which turn to red when they are older,Bougainvilles with red or purple bracts, sur-
rounding the small whitish flowers,Poi¢fans regla,the royel poineisna,the®flamboyant tree *
from Madagasoar, Plumeria species,the m’rnnatput' and many,many others,Un-
fortunately,the piotures lofse teo much in a black and white reprodustion)

After a ostay of 4 days in the Atkins Botanical Gardem,the mt“ same
way he oame, Ho stayed there for three dqu'.l'lortmtcly he enjoyed in Havana the assis-

" tanee of a former graduate of this Oollege.In lh:‘ the suthor saw the Botanical Garden
and the Estatidn Experimental Agrondmiea in mu las Vegas,a suburb of Havana.
Here are carried on research works on Strophanthus end Dicsoores,cortisone plants, (3a
oooperstivn—wEtIrSoTedad ),and on other medioinally important plants.But most interesting
is the experimental work with Hibisous sanabinus L,the "Kenaf Plant®,which they do in
vooperation with the U,8.Dept. of &;-rioult.uﬂ. (1. )Because of its importance
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1

& 1little may be said about this ph;t and why research work is done with it.The problea
is the fellowings The U,8, obtains her main sugar supply from Ouba.The sugar is shipped
to this somtry um-m.mm.nmm-m;ummmmmm
ported from there.If now,by any event,we should be out of? from these sounties,as it
happened during Vorld Var IT with the rubber preducing sountries,our sugar import from
Oubs’ would suffor.The jute plant,Cerchorus cepsularis,s native of India and Pakistan,
does mot grow very well in the Vestern hemisphere.A substitute,and a goed ene,for jute
is Kenaf,Hibisous osnablnus L.,alse an old oultivated fibew plant in ite native India
and Pakigtan,In eentrast teo jute it ocan be grown very well in the Yestern hemisphored.

hh-ntlﬁﬁ-«mnuﬂdpﬂnumw@ﬂmmtwwmm
disturb

. ‘Buba:This is the Projsctjwe do not want to MIRSAO owr good relations to Indie and Pakle-

tani¥et with the Kenaf plant we have still enother problem.Hibiscus csnabinus is a s
salled 'm;m‘.nun.—mmxm«mmmmumm
ww-m.hwm-m-ummmu-mmum
vhen they stert bloaming.'Short-day plante® begin te bleom when the days are short.(In
mkthh,ﬂunmnlu 'hng-dwphnh ", which bloom when the days are I.n;i
flowering hormones play & duhtn part in thie pnbl.-).h the tropies,where Kemaf
should he ratsed,the days are relatively short.For instance,in Juns,in Scleded the dawn
starts aprozimately 3/, hours later than in Philadelphia and the seme happeas when night
falls earlier.During the auther's stay in June twilight csme always mnlrﬂ%pu.
Bastern Standard Time! In moderate Zones where the days.are longer,the sumer is rather
short for Kemaf,We sould raise tropioal plants for instance in Philadelphia because we

 have nere M many aspsocts trepieal sonditiensjacordingly meny trepical weeds grew here

but for most of the trepical plants which have a lenger vegetation peried,the sumer is
teo ehort.For many ef these plants thé¢summer starts too late,The Kemaf growers are alse
sxperimenting with hew machines to obtain the fibers in en ecencmical way,Thess machines
should ceme from France or Germeny.Ill,  shows anether interesting fast.The plante in
the field differ from each other in the shaps of their leaves,seme blon.cthmd.ut.!hq
do not follow the "short-day" pattern end have net flowers.All old cultiveted plants
are hybride of numerous #ifferent varietics.Vhen they are reised from seeds,then they
segregate.If we would raise our JREBMM potatoes from seeds we would get plants with dif-
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forent qualities,regardless of the plant with which we started.The potatoes were already

hybridised with the American Indisns who used it first.We alse would get qualitios whieh

we do not like,Fortunstely we raise potatoes from the tubers,which are mot based en a

soxual process,end which,therefore, have the same cualities as the mother plant,A similar

situation ia Pound also in the dete palm mhich was introduced to Californis®® . The

. date palm iz ene of the oldest Old Verld oultivated plants,used already by the Sumerians,
more than 5000 years age.Herodotus desoribes that only the offshets which the palm mekes
en its base (iu. ) are used for propegation.Raised from eeeds - the date stone -
dates with different qualities would be the result,beside the fact that,being diosclous,

_aproximstely 2 half weuld be male and would produce pellen nwo:;.m-u“ peeple
Imew thet they had te pellinate the female flewers te prevent the dropping off of the
unfertilized fruits.The Portilization MM of the dste pelm was a religious act,and the
Museun of Metropolitem Art in New York has Aesyrien stone reliefe frem Assurbanipal's i
palace,shoving a priest in the action. (Ill. ) _

Before the author left Cubs he wented to pey a vieit to a very unusual fan pelm

shich he has sem in mmsll speoimems in the Atkins Garden.The neme is-Gopernieie Tor-
reyana Lodn,e relative of the Brasilisn wax palm Oopornices eerifera Mart., (The wax is
Imown as "Ozrmeubs wex" and i MMMH contained in the substance of which record dises

. are made).Ooperniols Torresne has fen leaves vithout petiolesjthe blades are attachad
directly to the MBS trumle,This paln grows native enly in Cubai(Ille )

The next morning the writer flew budk to Key Vest end retumed te Miami,Here he

studied the mengrove,vistted the Fairehild Tropical Garden ‘and Chapmeny Field,the ex-
perimental Stekion of U.S8.Dept. of Agriculture,This is an extremely interesting place.

; » ry © Pers o8 r-

sesinto America by David G, Fairchild,Agrieultural Explorer,December 1503
Oiroular § 728,U.8. Daptsef Agricultire.Washingtom DO, "RONMDINAS Date Oulture in
the Unites States,By Roy ¥, Nixon,August 1945,revised March 1951,



hﬁ&.&mmamm.mmm.
in June 1984,

In Seloddd,nesr Otenfuogoe,Cuba,ie situated Harvard liniversity's tropioal botanical
garden,oalled "Atkins Garden and Research Lahoratory®.The writer visited thia gardem
to see and to study outdoor growing tropleal plants,te golleot speoimens for the mise-
wm of his ull:qe.md to take kodaghromos for teaching purposes.This srticle is illus-
trated hy soma of the Photographs wiioh were taken on this Lrip'.Though the suthor is
umummwmmhmm.w:ﬂwormmm
MW f£ind in thie article something interesting to nim.

The writer left Pailadelphla ly Groyhownd bus ("Limited®) for Mimii end Key Vest
June 12 ﬂﬂumhmdﬂuﬁwmmh&“mhmhm&m
Bme of the Mensndes Lines to Olenfusgos,snd o locel taxi brought him finally to Sele-
dad,a sugar estate near Oienfuegos,The bus tr:.fv;“m e Clenfuegos u-% six
h;w&!!h. l'hlu' aleo sees the covntry in this way.The land ies intemsively cultivated,
There were large sugar esne fislis,obvicusly plamted not too leng =go.The plents locked
mmmudummmhnuouhmnmmwu
WMIMMQ%I over the gountry,end also a few very tall
mtmmiiwumummm large buttress rocta can be scen.
?s?.?,;-.: ?ummmmﬁdotmsmmnmwtw“m*

Py, but the writer was told they were Ficus treve,especiaily Ficus benjemina L,,
- native 'h tropical Asia,There wae much Lreffic on the highway’d autamobiles,trudks,
and also many natives,horce back riding.

.
I uss for my photographiec work a Geman "Kine Bmmicte®.It is & single lens mirror
rd'l-x ommera (35 mm),which is extremely useful in the field snd in the laboratory.

A9 mocessory toocls I use a 20 mm long extension tube and & £ 5,5 / 180 ma tele phote
lens (*Tele-Megor"”).The extension tube I use for elese up pictures;it can be divided
into different parts,eccording to necessity.For this puipose the £ 3,5 Zelss Tessar
lens cen be taken out from the cmmers end placed upon the extension tube,It ies the
great sdvantage of the Kine Exa'tta that one csn see the plcture on the soreen before
it is taken,and that there are no difficulties with parallax,This enables the phe- e
tographer to decide how e the closs up pleture should be,and consequently how ;
many parte of the extension tube he needs,By using the entire extension tube,and
focusing the lens to @ 0,5 m ¥ ,the latter can be placed as near as 6 em fram the
objest,and en enlargement of eproximately 15 times mey be obtained,The tele-photo

me to photogreph landseapes,flowers and inflorescences far away or high
in the trees.The illustrations in this artioled were taken mgsin with the Kine Buakie
I photographed the eriginal 35 mm kodachromes in black and white (35 mm black and
vhite film),and from the 35 mm negatives,enlarged rositives were made. =
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Atkins Carden covers a rather large ares,It is on long lscse from the Soledad sugar
estate.In 1651 the garden was 50 years old and a semi-centemnial publication is in prepa-

ration.Ifl *Harvard House" (plate 1.) are the headquarters.Hare are thepffices,the labora-
tories,the library and the work rooms for frults and seeds.In the garden is also a mmall
house for @ germinstion and mmsnttmf_md for planting seedlings.A very beautiful high~
way (plate 2,) leads from "Harvard House" to "0asa Oatalina® on a hill tep and to the
garden itself (plate 4.)"Oasa Oatalina"(plate 3,) was the guest house and aseoncdations
for 8 students and 4 staff members were there.After the writer had left Atkins Gardem,thisy
past July the guest house was oosupied by grgduste students,who - under the leadership

of a Harvard Professor - had the opportunity of beeoming aoquainted with tropfdal botanmy

.- and 4ts probleus,Because the area of Soledad is relatively dry,in August the group moved
to the Lancetilla Gardens in Tela,Honduras,a botanioal garden which belongs to the United
Pruit-Company,Boston,This garden is situsted in the tropioal rain forest."Cass Uataline®

. s now the Director's residence and preparations are made to accomodate guests in "Harvard
House" which is undergeing extemsive alterations to provide more effieiemt working and
dwelling quarters.”Gasa Ostalina® looks now somewhat different;"Harvaid House® has mot
mnged sasentially))

From "Oasa Oatalina® the visitor has a wonderful view of the Trinided mountains far
awey (plates 5 - 7.),Atking Garden is mainly en arboretum with trees arl shrubs from the
thﬂ.u of both hemispheres,palms inoluded.Thers are also banana- » BUgAr- ,cassava -
end papaya plantations for experimental work.The administration of the garden is interested
mainly in sgronomy,the branch of agrioulture,dealing with field orops!It rossesses s list
of the plamts,grown in the garden with notes where these plants are located.The writer

, Ploked out those plants tul.-h were of pharmaceutioal,econonio,er pure botanieal importance,
end lhhﬂﬂlyiﬂﬁdﬂtiﬂ.plmdﬁﬂhﬂthnjmhth Partioular plants.

In the banana plamtation are raised rmthnu-ﬂthrrﬁtt-ﬂdnmh-tnnﬁ
(Plats 8, ).There are also three specinens am{% Pseudo~gtem is very £ib-
Tous.The fibuss are used as Manile hemp® for ropes,mainly for the Navy,because they do not
Itb-homm,mrntwmil.rol.ndoﬂh'rln-mothup!mtn.fhomh of lMusa
Lextilis are not edible.During Vorld Ver II sthis plant was more important than the fruit

m,mmm_(phn 8.) is native to the FPhilippines,but elso the



Bavans (1)
Sirsaiinnhnn

Arthooarpus altdilis,Breadfruit
Nolina spes, Liliaceae

' Plumeria tricilor Ruis & Fav,,Frangipani.Apocynaceae,tropics

et H B e ey, Bl B A R
‘ Muehlenbeciia platyolada Meissn. Folygonaeeas,Salomon Isl. '
Mussssnda luteola Delile,Rublaceas,Abessyals, Arabia
Hibisous camasbinus L.,var, vulgaris and var, viridie intemized,Yalvscens,Paicdeten, India

Behizophragms hydranggoides Sieb, & Zucc. Saxifregeceas,Jepan
e
Oopernicea Torresna Leon,Palmae,Cuba
Key Vost (ID)
Hura orepitans L, Sand-box tree,trop. Auerice
Oymopolis barbeta (L,) Harv. Dasycladeceas,Gulf of Mexico
| Mes
Pontederis lanceolata Nutt.,Pontederiaceae,,8.E,U.A.
* cordata L. E.U.8,
Oarica Papaya L. Oaricsceas,tro ics eult. A
Schefflera speoc,,Araliageas ®
Cogoloba uvifera L.,:ugnp..hlrmum.tnp. Aneriea
Ipomoes Fes-Ouprée (L.) Sweet.,Convolvulagene,tropics
Hymonocellis keyensis Smell, Amaryllidaceae,S,Pla.
Oassytha f£iliformis L, Lauraceae
Fort Pierce,fla.
Sabal Palmetto (Velt.) Todd,,0sbbage Palm,Palmae,S,Fls.
Hiloingten,§,0,
Dionace museipula Ellis,Droseracess
Hayaca Aubletii Michx.,Mayecuceas,S.U,8,
JFashington DC.
Zizanda aquaties L, Grauiness,E.U.S,

Vistoria Oruziana d'Orb.,ver. Triokeri (Henkel) Le Plata. NymPhascaceae
Lotus spealosus Willd. Nymphaeaceae,India
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Soledad

e U
Suooulent Bushrobles

Osreus,Jaotacens

Oaryota spec. Palmao

Corypha wabragulifera L. ,Uabrella Falm,

Hyphoous tagbnica Nari,f.afPloa

Oooos nucifera L,Oocos hl-.tropﬁ. oult.

Adunsonis digitats L.,BXgsmsvakisy Bombacacess,trop. Africa
Myroxylon tolulfers L,,Leguminssae,trop, Asie

Sentslus altum L, Sartalncese,trop. Asia

Dillenia phililpinensis Rolfe,Dillenincess, Prilfippines
Gassia Pistuls L,,0clden Ghover,Leguninosss,trop. Asia
Foingiana rogia Boj. Lemminosae,Madaguscar, :

Cuisqualis indiea L. Oombretaceas,India,

Bougainvillea spectabilis

Artosarpus usteropiylia Lomt.

Fious religioza L.,Moracess,India
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Uy Visit-of tho #lvard-omed Ab-ins Botanicel Garden end B¥esrch Leboratory

-—t @1_“ | < Yo [:Jj'

Boleds 7 yzo5 ,Oubs in June 1851

In Boledad,near Oianfuogos, lidyerd University owa a botenical garden,called “ktkins
Botanical Garden and Research Laboratory”,I wanted to visit this garden to see and
study tropical plants,to collect museun specimens,and to take kodachromes for teaching {
'mﬂaes.mih article is illustrated by some of the photographs which I took theres

: !g‘uae for my

~photographic wrl: & German made camera "Kine Exiicta®.It is a sme lens mirror reflex

canera (35 mm) which is axt.ranaly useful in the ﬂald and in the 1u.‘oora+.m.h accessory
‘4opols I have a 20 mu long exl'.a}f.iou tube and & IH 5,6 / 180 mm tele lens (Tele-Meogor).
o
The former I ulal for close up pic{'.u.ran’-a.ni can be divided into different parts,according
'to.:*bhs necesaity,For this purpose the £ 1 3,5 Zeiss Tessar lens can be taken oul of the
‘camera fjgd be placed upon the extenfion tube,It is the great advantage of the Kine Exalcta
are
that one can see the pleture before it is taken,and that there BH no difficulties with
puranuh.ll‘n this way the photographer may decide how large. the elose 1}p % the flower
R eodbie, b Anda Ca Gob 4o placas 3y

shonl&‘heanﬁharmnypartaufthat hemuptms.lcmgowithwarb .on tube un~
ko fu f o s A 9"%
.‘;’ﬁ_/ ’ T enlargesent of aproximately 15 times.On my trip I took
close up pictures in the hotel roomlThe tele lens enables me to photograph landscapes .
and flowers or inﬂﬂ'asemo'ea high in the trees,or plents far awny.l used mat?;.bn tube
and tele lens vary successfully on my jomay'. } At e

I left Philadelphia by Greyhound Bus for Miami and Key West June :.a"'h and flew then
in 40 minutes from thers to Hav‘u.tn.l"rom here I wentt with the br.m of the Menendez Line

Lirtend=5
to Gim.t‘uagoa and a local tmxi brought me finally to Soledad,one of rthe. mhnn places -

of Olenfuegos.The trip Ea_mts_ normally|8 hoursjthe rider sees in t.hi.s way a}.so'l'tha colin- |

e {_‘ ;4*/\1__

Y e o

Atkins Botanical Gnrdm..tn’ a rather large area,It is lemoed ':r Harvard Univarait.y

n.,gu,gar plantage for#8years,This year the garden is 50 years old end a seml-cen- !
L L '“"
teamisl temwe is in preparation, Ill, 1 shows the hesdquarter,Here are the wffices,
the laboratories,the library and the worlk room for fruits and needs, (There ia also a

small house for germination and preparations for planting in the garden).d highwmy leads

Hunt Institute for Botanical Documentation
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