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the middle of the loth Century. 1t forms no viable geed.
fis was probably distriruted Toom continent to con-
tinent by man and is now frequently found growing wild
in the U,5., propagating asexuslly. The creeping rhizome
of A. caleamus especially in the coriex contains an
aromatic bitter o0il. The rhimomesg sare therfore uszed by ¢

eonfectioners as a candy, by perfumers in the pre-

paration of aromatic vinggar, and by rectifiers to

improve the Tlavor of gin. According to Sturtevant they

are seen for sale on the street corners of Hoston and

are freguently chewed to sweeten the breath. ln some !

cases the plants have been poisonous. Engler-Frantl 2.2,
118

be.Caladiun colocasia, the taroc, is a succulent perennial
with a starchy tuberous roontstock and unisexual flowers.
ltismnative thruoughout the Zasgt indies and is thought
to have been carried by the Polynesians throuchout their
migrations. 1% is not suppésed to be native %o Hawaii al 4
although scores of varieties or rather forms grow here.
Pliny mentions it zs cultiveted in sncient Egypt. There
it is now eaten by the laborers snd called golgas. The i
tarc is the most important food-plant of the Hawaiians,
grown on ell islands chiefly at the lower elevations and 1
frequently escasping. Ine cpumonest forms sre cultivated
in marshes or flooded fields. They are propagated by
eutiings or by the replanting of crowns of the plants
Just harvested. After aboui a year's growth has tsken
place, they are gathered for their palatable tuberous
rootstocks. These ar: either boiled or beked and thus
eaten, or cooked, mashed =nd mixed with we<er until of

paste-like consistency. Thia nouri shing substance,
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after n fev daye' fermentatlon, 1a enten ne pbi. The leave
aleo oan be eaten cooked, Ihe plants are notnbly free from
the ravages of insects. This lmmunity ie due Lo the pre-
aunice of innumernble minute cells soettered throughout the
tisswes, ench one filled with scores of needle-shnped
orystals of cmloium oxslate cnlled raphides. As soon ns
thase cells nrewetted by the salive, they forcibly expel
their arystelas, thus intensely irritniing the linings of
the mouth nod throat. ‘hese crysisls sre disdolved by
eboking. A veriety know: as ® Dasheen" wos introduced lanto
the U.5. in 1905 fpom Porto Riso into which it hed been
brought from Irinidsd. it probably came originelly from
China as ite naue indicates \de la Chine or da Chine}. it
grows well in the sandy Gulf States. lts many forms are oo
cooked like m potnzo.

¢+ 4antedeschin methippia, native to South Africs, is the Zalle
Calla Lily, which ias no 1ily st all. The yellor central
eolusn is merely the spmlix while the Yhite corolle-like
structure is the spathe.

d. oSymplooarpus foetidus i: the skunk cubbage of mershes of
the Bastern States. In early spring, even while snow is on
the ground, e purplieh mottled gpnthe vith vile odor
ARTie8s s above the ground, This gencrates heat pnd hecause o
of the odor mnd warmth early insects g6 there for protection
from the cold and for foodi Later in the semson lsarge
leaves devslop. Me plant Le poisonous, Ihis plent is reas
merkable in that ite seed hns degencrate? 2o such An ex-
Lent Lhat testa nnd tegmen mre wanting. ‘he outer pars
of the endosperm hag becuuwe hard ingtead.

(Zngler-Prantl 2.2:122,
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@. Syngonium podophyllum of lexico i3 & climber with c ompound
leaves growing of the campus. (Engler-Frnatl 2.2:141

£, Scindapsus aureus of the Hast Indies is a climber with eex
cordate yellow-blotched leaves. 1t is commonly allowed to
grow up poles in lionolulu.

g. Philedendron, coupnsed of over 20U American species is als
planted in Hawaii against trees. It lesves are cordate but
due to a normal death of certain tissues, they become
lacerated.

h. Honstera delicioma of Mexico is widely cultivated. 1t is a
liane with theoretic=lliy cordate leaves but by the death o

of certain *tissues become pinnate (as in the palms) =nd

the individual pinnae in turn have holes formed in them.
The fruit is a large pineapple-like spedix about 2 dm. 10"2
which takes about 2 years to wature. [hey have a combined

taste of pineapple mnd banana and are commonly sold in the

iarkets of sexico. (Lotsy 521 [‘
1 i. Pistia stratiotes is e small free-floating plant with sim- i
' ple oblong leaves with g veleviy surface to shed water and

with long trailing roots. lhe plsat is found thraughout L
the tropics of the world and ac tively reproduces by stolons, }
The small white spathe bears & spadix with unisexunl
flowers . A many-ovuled pistillate flower with a long
style is at the base. ibove that are several staminste
flowers. The lower have degenefated to form a collar while
a asingle upper one has degenerated until only 2 stamens .
remain. These have grown together and thus appear as one.
The floral formulae are is follows: ¥ 0 A (2) 6 0

Yo aocG1
Pistia, then is the most degenerated of the Araceae, possi-

bly because of 1is sguatec habitat. Ihis plent leads di rec‘:_l!;’
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over to the next femily, the Lemnscene, which are still more
degenerated. (Engler & Prentl 2.2:153)
B. Lemiscene--Duckwe f ¥ramily.

1. Diastribution: A family of 4 geners =nd about 30 species found
thruout the world.

2. Affinities: Pistia would lead diremtly over into Sporcdels, one
of the lemnaceze by--

a., Decrense in size of plant as a vwhole.

b. Branching voots reduceéd to unbranched Toots.

c. Spathe enclosing one pistllisie Tlowep, one fertile stamia-
ate flower and s few sterile staminete flowers reduced to
one single pistillate flower end two fertile staminate
flowers. !

d. Staminate flower with formmls of P O A2 G O reduced to
P O AL GO while the pistillate {lowers in both cases
are the seme.

3. Characteristics: They are the smallest flowering plents on esr
earth and have no longer sny distinct stem and lesves. The
plent body is therefore termed = frond or thellus. All are
aquatic, folating freely on or immediztely below the surface &
of the water. They reproduce very rapidly by vegetztiiwm means
and are raely seen in flower, In fact, some have never been
seen in flewer, During unfavorable conditione, such ss drying
of the pond or its freezing, some species form resting fronds
that mre very resistant.

4, Geaera.

2. bpirodela consists of two species ( and one veriety), one >
of which has bew collected only twice, both times =at
Terra del Fuego. The other, Spirodels polyrrhiza, is

practically commopolitsn =nd was letely deicovered in
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- Haweil. The fronds sre 3 to 8 mm. long, flet, green above, pu
purplish beneath, smnd bear several rootlets esch with a sin-
gle fibrovascular strand. The plants reproduce asxuslly by
forming three buds in & groove of the old frond., Esch one of
these then develops into a new froad, the ceniral one usually
developing first while one of the side wuds develops fester
than the other. These fronds remein connected foresome time &
to form conlonies of seversl individuasls. On rare oceasions
Spirodela produces a spathe in the groove of the frond which
contians & single pistillate flower of P 0 A QO G 1 end two
staminate flowers of P 0 A 1 G O,

b. Lemnia consists of about 10 species of wide distribution.
These different speciees in former yesrs were not recognized
eo0 everycne practically lumped them under the nsme Lemna

minor. L. minor was peported from Hawaii around 1900. Whether

it 1s truly L, minor has not yet been sscerisined. This genus
differs form Spirodela in having smelley, entirely green frond
and in -having but & single rootlet lacking fibrovasculer

tundle. The inflorescence is practically the same.

e s

¢. Wolffia is the amsllest fdowering plant, being sometimes less
than 1 mm. long. It was first found in 1927 riesr Waikiki, It 4
is_. globular is shape, lackse thephides which Spirodela =nd Lem-
na possessed, hias # pouch st one emd i'vom which sxsecond frond
.ariaaa, and may oy may ool lipve = Tew stoumsts oa the upper

3

surfece. The inflorescence consistis of depression: ol The
UppEr surtsae pi' the Troad benring one platiiiste flowsr
= corel3iing of a single wistil =rd one sizmiaste flgrer con-
sisving of & siagle stamen.
de Wolfrielln, is aunposed 67 linear frods elmost I mme long
Wiich berr & goovve 5T one end for the nradun i T o

. Hunt Institlite 6t Botahical Documentation
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Tlo¥er £re still unimown.
C. Cyolanthacence.

X, Distribution; A tmell fmepily of ¢ cenern found only in %ropisal
Jmerica. ]

2. AfTinities mnd characteristics: lhese pl=nts ere not derived
from tne Lemmsceaecbut like them are devived from the Apssgre
dn genersl, they aresintermediste between the Arum Femily rnd
the Palm Family as will be decribed under the genere.

3. Geaern:
a;“ﬂwpﬂiﬂnihus is a lisne, thus vesembling mray #recese. 1t has

a thiek comcound spike surcounded nod by one .sps.'th..u =3 in 4
the Aracese but bl sever-l fleshy spethes. The spike is =57
covered with pistiliate fdowers, ‘esal surrounded by four &t
8taniinate ones as follows:
By BE BE S5 B
¥ 2 iz P
& 85 BT .88 0B
5 3 B &8 B
P it 3] 1
L3 211 BS o 8
The pigtiliate Tluder berrs 4 long sirrp-shaped structures
Which are mesi likely deginerated suamens, or staminodia.
The fowmule is P2p2 Steminedi=? 2420(4)
e staminete flowers have - single group of dnnunerable ==
stumens and not even = irice of - piatill ‘Their formuls %oy
would be ® 2 # 2 A m=ny G 0
b. '?B.rlu"‘ovin' paluists hed the sppecrance of & fan pelm, I4s
spike hns been incorrectly interpreied ng being composed of
pérfeet flowers comnoued of one pistil surroun’ed by foup 4
stemens, This flower-1like strTuc ture, however, is gomposes «
of & highly degenersted stamincte 'lowers surrounding =

single degenerated Pistillzte one. Their 2eigrams nre ns

fallowg: P O

~ Hunt Institute for Botanical Documentation
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From the lesves of this plant, called Jjipijaps in South Americsa

the pesnama hats are made. Thie plant with its greet number of

stamens leads over to Phytelephas, one of the Palms.
D. Palmecéae--Palm Family.

1. Distribution: This is an enormous family consisting of about
150 genera snd 1,200 species. All pre tropicsl or subtropical
and are found chiefly in Asia and Americe while only 11 gene
genera ave found in Africa and one species (Chamaerops

humilis) bn Europe. The genus Pritchardia is native to the

RS . SN R e e =

Haweiians Islands while more than 100 kinds of exotic palus
are cultivated here.

.

Affinities: The anatomy of palms is essentially the game zs
that of Carludovica while the staminate flowers of Phytelephas

‘with its 30-80 stamens might have been derived from that of

Carludovice. i
8. Characteristics: This is the .rest tree family of monocots,

ranging in height from a 1 foot West Indian Thrinsx to a

150 foot Date Prlm. The palms with a few exceptions(Hyphaene

of Africe) are unbranched. If their terminsl bud ig cut off

i they usually die. In many the stem is of uniform dismeter

thruout while ia others limited gromth in thickness occurs t

i
towards the base either by the enlarpgemnet of the tissues al 1
l alrd:dy Present or more raeely by the formation of new tissue,

The lesves, which are often of gigantic size, form & teemins|

. erown. They are eiiher pinnately or Palmat-ly divided, the
' divisions coming about by the death of definite vortiens
I of tissue .n the young lea® while still in the bud, and its

subsequent tesring along these lines(recall lonstera).
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The inflorescence is enclosed by = massive wooden spsthe. Inca
very few cases it is terminsl, and ithen the individusl palnt
dies with the development of the fruits(Metroxylon), Usually,
however, it is exillary. The inflorescence is simple or more &0
commonly branched. The flowers sre usually unisexual, having

commonly the following formulaeiP 3 # 3 A5 # 3 GO
P3#3A0#0 6 (8)

fherovary, though composed of 3 united carpels ususlly becomes

one-seeded by the degenerati n of the other two. During germina=

tion of the seed, one cotyledon remaing with its apex in the

seed to absorb food from the endosperm while the other appears

free. lnis heberocotyly, of course , mckes the plant = “monocot!
4. Genera.

‘8. Phytelephas is & genus of about 3 species found in SWamLy
locatities in tropicel Americs. Yne species has the appearance
of a cycad. Definite steminate and pistillate plants occeur.
Ifhe male inflorescence is a long unbranched, thick spike or
'almoat spadix that bresks out from s sheath of 2 to 4
spathes. The female inflorescence os = large hesd resembling
that of the Pandanus. The florsl formulse of staminate and
Distillate flowers are the following:

¥ rudimenisry A 30 or usuelly its multiple P 0O
on long filsments

P rudimentary A vudimentary on short P o(4-9)

filements
The inflorescience forms & collective fruit, esch fruit con-
tsining 4-9 seede. The geed is sphericel, in Aifferent
specieés varying from the size of = welnut to that of a potats
A minute embryo is embedded in the endospern under 2 cireulap

1id in the seed coat that 1ifts aff at germination. The endo—

Hunt Institute-for Botanical Documentation
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gperm is rensrkable in consisting of cells with exiremely thick cell

walls of & carbohydrate called reserve cellulose which is digested

and absorped during germinstilem by the embrypo. The edosperm is so

hard end white thet it %s called vegetzble ivory end is used extene

sively =s 8 substitute for ivory in the manufscture of butilons,

pisno keys, and even for roller-skate wheels. The seed does not soften

whnen put in wate: for a day or so. Bui when it gemminates, the endos,
sperm suddenly becomes soft due to the formation of digestive
enzymes by the emb ryo.

'b-?lmni.x is a genus of 11 or more African and Indisn species, mzny of
which are very closely related. About half a dozen =re grown ia Honmo-
lulu. The plants are usually tall trees besring scers of fallen
:lua:u-g- on their trunks. The leaves =re pinnate, the basal leaflets
being reduced to spines. Stamainate and pistillate plants occur. The
floral formulae, which are typicsl of the prims, is =8 follows:

P(3) #3 A3 # 3 G 0 or rudimentary

P (3) #3/A:3 steminodia or 6 G 3 but 2 degenersting at fruit.

E, deetylifera is the Dete Palm, native of North Africa =nd Ar=bin,
wihich has been cultivated since prehisztoric times. It is one of the
most valuable tress for the people 08 Asia =ad Africa who rec ognize
over 75 cultivated’ yarieties. The life o the wendering “rikres of the
desert, especlally, centers around thHis pignt. In fact, the Arzbien
poels aseribed such high importence o it thet they neintein that the
tree ves not formed with other planis but from the elods which temained
‘after the creation of Adsm. The Orientals since earliest itimes have &
practised artificial pollination to insure s undent fruit. Vhen

hey hezr a noise similar to ihat of erubbed wed ed flour upon
Pressing the unopened spathe of the sieminate tre s, they cut it off

end hang it in the pistillate tree. Thus pollen is not wested when the
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stamingte spethes open. The swe st fruit furnishes, fresh or drie
the staple food of lerpge regions. The larpe, puccilent her—fi cut
from anung the maps of leaves is 2lzo0 eaten. The sap is sweetish
axl may be used as a drink or distilled into = spirit. The seed
is chiefly endospern, the embrye being minute arnd lying et ihe &
surfac € near Ihe niddle. At germinstion, the gtone-like endnspeng
becomes poft and i3 absorbed by the tip eof the one cygtyledon =nd
the rest of the embryc bore into the soil. This i consequently
8 #yﬁicai monceot with Heterocotyledony.

e+ Csryots urens, the Wine or Fishtsil Palm, is notive of Indis, e
and not uncemmanily planted in Honolulu. The iree nay become 40,
feaot Bigh while the lesves npy be £0 fest long. ‘Theze sre hipin-
nele, each sepment lieving the shape of n fish's £in. When the ==
Pplant nas grown tommeburity, it bugins to produce flovers on
dong Aropoing vacemes nesr the top of the trunk. As thepe rroemes
meture, new oned Fre fumed ia stecessinn belov wmiil the bot-
iom 48 reacied when the palm dles. UMe fruits ope Elnhose, rveis
dish, ‘end coniein = sour Juice ihsi ia irdtstias to he EFin.
In Ladis this walm is much used 1R e formetion of wine, 2 siu-
gle treée yielding = nundred pinte of Juice in 24 hours Fad IWis
Tlow of sap will pontinue for « momth. Mie Tresh or fermented
Juice pcalded todfy while sfter Aistillriion 4% im knorn sp s
srrack., The tpees rre tepred when they sre twenily yeers 612 By
eutting off the Tlower strlk snd iying vessels telow 1o eateh
ihe juice: This tapving is con‘iaued until the entire *ree dies.
This wevplly Isats for over s ye=r. The pith contsins stareh and
is mamnfactured into snd inferior sHgo used loecally in meking b

bread and gnuel.
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Uet®oxylon Rumphii, the Sago Yelm, is n large tre= of the Eolucca
prbd-ucing shors rumners &t the base which are used by the nstives
to propagate the pl=nt readily. The leaves are pinaste. The pith
containg stareh, a 15 year old tree produciag 600-900 pounds
of i* when crushed and washed. This damp powdery starch is then p
peessed through sieves into copper pans which are kept in motion.
The starch thus forms round masses and this is sold as peral
sagob. Much of the sago is now made from potato starch, however, b
by a similar process.
Raphia is a genus of about 6 species found in hot, humid regioas
of Africa while several varieties of en Africen species(R.vinifer
are found in Brezil. This is almost the only case knovn in which
a single genus of palms is found in twad distinét floral regions.
The leaves are enormous, belng 60 feet long. These are probably t
the largest leaves known for any plant. The upper-epidermis with
its bast fivers is stripped from the leaves and exported as
raphia for weaving.
Calamus is a genus of climhing palms celled rattsans. At least 200
species are Bnown from China, India and the Philippines. The
verries are about the size of a hazelnut with brown scales and
reddigh Ilesh. They bear hooks on their pinnate leaves. They are
usually modified leaflets situated at the very elongated tip of
the leaf. Rattans may claimb to the top of tall trees and loop
from one Sree to another. Stems about 200 yerds loag with a diame
diameter of only about en inch have buen rezorted, The stems ars
extremely thin strong and are therefore used locelly in the weava
ing of baskets and in the making of suspension bridges. Thye are
extensively exporied to Burope snd MAmerica for the manufmcture of

wickerwork, chairs, seats of chmirs, cordage, etc. Battsn canes

are merely single internodes (usually or C. Yeipioaum). Calamus

Hunt Institute for Botanical Documentation
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draco furnishes Dragon' Bledd, # resin which exudes out of the
ripened berries. This iz used for coloring vaernishes and other sub-
stances, and i. engraving.

g+ Pritchardia is a genus of szboul 35 species of which 5% mre en-
demic to the Hawaiian Islands. These are the only native palms,
The other Prichardiss are found on Fiji, on the Dangerous
Archipelago, and curiously enough, on Cuba. In these islands, no
species is found od more than one island. The plants are rather
rare and sem to be found im usually inaccessible places, as on
h.gh mountain rigges and palis. How they gout there is a mystery -
gince the geeds have no method o wind dispersal and sre too large
to be transpoted by animals. Possibly the originsal Pritchardias:
were sca-tered over the islands at a time previous to marked ero-:
gion. Then as the polling mountains were graduslly cut into preci=
pitous ridges, the Pritehariias more or less remsined in such
isolated spots. Due to isolation for couantless ages, they graﬁuallj
diverged in characteristics to such an extent thet we now recog-

nize them as distinet species. The flowers =zre peculiar in thas

their perianth falls off ab flowering. The Hawaiians the Pritchardas

loulu. They ate the young seeds which resenble coconut while with
the comning of the white race, they hraded the lesves into hats.
Hany of the species'are on the ¥erge of extine tion, chiefly due %o
mad and his castle.

h. Oreoioxa T gle: 13 the royal palm, aslive oftropical America. It
18 planted troughout the islands. Its truak is swollenast the base
and near the center of the tree.

i. Oreodoza oleramea, the esbbage palm, differs from 0. refin cheifly
in having a straight and mwot awollen irunk. The pran% is =lsp more
rooust and will grow to = height of 150 7T

3

e=t. It is not =25 common

Hunt Institute for Botanical Documentation
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in Honolulu as the preceding species. The terminal bud, of a white
color intemally and of a delicale flavor, serves as n vegetzple.
The neart can be made into pickles while the pith contains & very
inferior quality of sago.
Areca catechu, the beilel-nut palm, resembles somewhat a royal palm
though the trunk is siraight and slender. It is probably native to
the bunda Islands but now widely grown in the Orient and in Hawaii
In many countries the plant is grown for its orsnge-colared fruits
which are grated, wrapped in the leaf of Piper betel with a pinch
of quicklime, and chewed. This, 25 described previously, colors
the lips brick-red, blackens, ad8 corrodes the teeth, while the
saliva during chewing turns Blood red.
Elaeis guineesis, the 8il pelm, is native of Africa. The plant
‘resembles a thick-sei date palm. Its reddish fruits contain oil of
the consistency of honey, which is widely used for cooking des-
Pite its flavoe. It is chiefly used, nowever for soap. A fine
group of trees grows along the Pleasanton Hotel drivewsy.
Cocos nucifera, the coconut palm, is indigenous to Hawsii and
found thruout the Pacifie due %o its buoyant seeds enclosed in a

fibrous husk. See Cook's Bulletin.

&, Pandanacesze.

37

Distrivution: They are plants of the 0ld World tropics, especially
comnon in Halgya. None are fouad in the New World, Cnly 3 genera exist
Affinities: These plants are not derived from the Palms but like them
seeam related to the Cyclanthacese.

Genersz:

Sararanga sinuosa is a monotypic genus receatly discovered in the
Solomon lglands. The pl=nt is a tres 90 feet high without ad-
ventitious roots. 1t has staminate and pistillate tlowers both

with poorly formed perianth. Hach flower sisnds in the axil of a
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bract. (Wei stein 954)

b. Freycinetia is a genus of about 30 species, F. Arnotil bheing native
of Hawaii, The plant is a lis=ne, resembling many Aracene in that
respect, and is found msually in ihe wmountains vhere it climbs over
trees, The leavds arc frequenily thomy-toothed on the edges =nd
mid-rib. Staminate and pietillate planis occur. The spathes are a
brilliant ved in pur species, fleshy and eweet =t the bese. In java
these bracts are greedily eaten hy. flying foxes while in Hewaii
they are eaten by rats and earwige. These probably elfect cross-
pollination. The spikes are several, teminal, oblong and eurrounded
by the spathes. The staminate flowers are very closely preszed

together and sonsist of merely meny stamens and usually of a very r

rudimentary pistil. The pistillate flowers also are on oblong spilkes.

Ihey consist of several staminodia surrounding a single pistil.
These become fleshy at maturity. No floral breets occeur. The i
Freycinesia (¥. Baaksii) of New Zeal=nd bears flowers of 2 sweset-
ish taste which are esgerly eaten by the natives. Acocording to Curl
(1880), the plant projuces the vest edible fruit of the country.
(Wet tatein 936); Lotsy 3:557)

c..Yendanus is a large; 1it dle-knowa genus P. odoratissimus is aate
ive to Hawald, especimlly along ihe coast. The plents are upright
trees with stilt-like mdventitious routs, and prickly lenticels.
The staminate trees differ from the pistillate in appesraance and
in the nature of the wood. The stamianate spikes are huge pendant
Biruciures bearing staminate Tlowers whose identity has been lost
because they are so closely pressed together. The pistillste
flowers at maturity oroduce an az Tegate fruit the size of a child's
head, This then beeaks wp into sections composed of abouil a dozen

closely united carpels, each near the apex coniaining #n air cevitiy
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for floatation device. lao each carpel is also a channel from the
exterior to the seed lined with rather delinmnte cells. This is ¥
for the escape of the embryo at gemminatlon. In Hawali the fruit
are strung iazo ledis while the yellow basal part oan be eaten
althnough 1t contains very troublesome rapnides. From the leaves,
lavhala mats are woven. The terminel bud can be eaten as cabbage
dogt of the trees in Hawaii are pisiillate while in India most
of the trees iu Hawaii are pistillate while in India mos% of +he
are said to be staminate. (Wettstein 436)
¥. Sparganiaceae.
1. Distribut.oniA monogeneric family of about 15 species found in
' marshes of Asia, Africa, rnd North America.
2. Affinities: Sparganium, the only genus, probably came off sarly
<8 -.t‘-r_z_at_n the Pandanaceae. From these they differ as follows:
o a@ore primizive fes tures:
1. Distinct staminate flov -rs snd pistillate flowers found on one
plant, not on two as in Pandanacesne.
2, Retained the indefinite perianth as found in Sararenga =and did
a0t lose it as did Freycinetia rad Pandanus.
5. Each pistillate flower is in the axil of a bract,; as in
Bararangs but not in Freycinetia and Pandanus.
b. More reduced features:
1. From arboreal %o herbrceous condition,
2. From multiovulate condition of Freycinetia to one per carpel.
<. Brom many stamens Per staminate flover to usually 3.
5. Characteristics: All are snall, upright marsh herbs, bearing de.isel&
globular heads of stnminate and of pistillate flowers on leafy stems,
The staminate heads are the upper. The hes=ds appear to surround the

stem but thia theoretically is nos true. They are actually horae on




(4€ )
gide stens which hsve growvn Lo the maim stan. T Flov=ys u
Y= Sleally gncirnle the maita slabi. < ;£  « ! =W & <BME
oy npticing that the lesves are altemrmsse ind thav the Ifirag

Fgi-Sil WhYEe 7 fen) da prdlwdy Cas 237 - 2

This we would exmeci aince the side olposite the pmacl or resli;
spaihe, here completely degenernted,would neturelly be the por=
tion whieh in such a distribution of flowsr¥s would be the last

reached. ‘he following diagram explains this best:

!
e

the floral formulae are as fol ows:

72
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G. Typhaceae--Cat-t=il Feimily.
L. etribulion i L monogenerip: family of #hout 15 =suecics found
in marshes of tropiceal 'and temperste regions.
2. iffinities and characteristics: iypha, the oaly genus, is cer-
taialy derive” from Aparganium by reductiocn, [he plents are slea
der upright htfha.about 5 feet high terninste? by two caadle-
shaped spikes placed one above the other. Ths upper spike is
staniinzte and is protected by = deciduous speiltie. Below k=t is
the pistillate spike, with or without an intemening sterile
area according Lo g species, vhieM iy alss protscted by a
caducous spathe. These spathes are found on opposite sides of
the main axis. Typha is thus merely a tall sparganium in which
2 spathes failed to degenerate’d but in which the neads were re-
duced to a single oblong staminate one and %o a single oblong
‘pistilinte one, or a single group of eamch. The flowers also have
been reduced as the following fermulae show: (Lotsy 3:563)

PO A3 (2, or ewen 1 in T.minima) G O

PO AOCG 1L but in axil of bract,

fhe flowers have & gynophore beset with bristle which are either
hairs or posaibly degensrazed rlorsl members. Tnis gydovhors e-
longates much in fruit while the hairs snc* =g a'parachute-for
wind dissemination, The fruit whus. sails upside down in the air.
The pollen of Iypha has bex used as assubstitute for Lyecopodium
Pvoder, while in one speciea (T, elephentina) of the Mediterran-
&an it is even made in t6 bread. L. latifolis of Rurope and
America has sterchy edible rhizomes sad leaves, whieh when young

and cooked, resemble asparagusg.
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iV, Sunmmary and Proranales.

A. The most promitive Angiospemms wers ihe most generaiized as exein-
plified by Magnolisg of the Anonalesa. Then by ithe gradual rsduction
of the lsgnolla flower snd by ¥arious modificaiion of the re;ult,
the other planis arose. When we irace out their different evolution
ary lines, we arrive at five cul-de-sacs or nliand slleys, namely:
Lauracesne, Myristicacese, Falmacezne, Lemnacesne, =nd iyphaceae as th
the chart 1llustrates

B. So now we must return fo the illagnoliacesns nnd see whether they may
have given rise wo some other group. The only other possible group
consists of the Ranales which are chiefly herbrceous while the
Anoncsales are arborescent. Yo mpke the relationship seem more
correct, Lnt.sy velieves thati a irsnsitional order of plants called
by him "Proranales” existed which are now entirely extinet and of

which we have no fossls. Lhen the phylogeny me be as follows:

Typhaceae Ta

other moaocots 3
lenispermacene Lardiz

Terberidaceae ” Lemnaceae

Tymphageae Lyristicacesae
“Provanales”
Leuracerne

dagnolirc@ae
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V. Hanales--{hese are usually characierized by abpsence of etheresl oils,

presence of perberin, tendency for the leaves to become divided into

threes or multiples of three, v .rianth in threes or twos, embryo minute

and eadosperm coplous.

P

Ranuaculaceae..

1. Distribution: < faminly of sbout 30 genera and 1500 species Tound

e

chiefly in liorth temperate and arctie regioans. Only two species
of RHanunculus are native to these islands.

Affinities: ‘hey show relationship %o the lisgnoliscese and
Anonaceae because both the floral members are in spiral arrange-
ment on 8 more or less code-shaped torus or receptacle. They do
aiffer, nowever, i lack of aromatiec oil and in pollen develops.
ment.

General charactieristics: They are chiefly herbts with all the .
floral paris present, regular, free and distinct. Bui to this
diseription we find many exceptions. ‘he family seems .o bresk
up into wwo iribes rollows:

a, HELLEBORSAE with 2 rows of seeds aitached to suture of
carpel.

b. ANKEOHEAR with one single seed aitached %o base of carpel
(sometimes, nowever, additional rudimentary sceds occeour
indicatimg origin from Hellehoreae)

Hel leboreae, according to Schroedinger, nave perianths compo sed
of a spiral series of modified foliage teaves. Lvidence for this
is the rrequently Leaf-like outer perianth perts and their
spiral arrangement continuous to that of the leaves below. lLost
of them have nonighlaeiier which are nodified stamens.

a., Ualtha consists or shout 1& species, Those in Xurope =and

America, called marash narigolns, are swanp plants with
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yellow flowurs. <hese are the most primitive of the family, hav-
ing a varible and large number of floral parts snd showing easily
the transition hetween lenves and perisnth members. lhere i3 no
differentiation between sepals and petals. Honibblmetier are lacka
ing. lhis plant 15 interesting because the cotyledon stslks have
grown together and have produced a tube from whose side the
plumule breaks. ln two other genera, (Lrantus and Ticaria), they =
also fluse. ‘his seems to prophecy the evolution of a secon group
on monocots.
Coptis trifolia, the Gold fhread, is rTound in northern Horth

America and biberia. It is a2 small, creeping, woedy, trifoliolate

plant with yel low rhizomes rich in berberin. The flowers are small

with about 6 sepals, an ouler row or about & yellow stamens moa-

itied in spoon-shaped nonigblaetier containg nectar, & large and
variable nunber of stamens, and a rew apocarpous pistils. Here

in the honigblaetter do we find tne beginning of a corolla in the
Ranunculmceas, In Coptis, tney can slmost be cal ted petals sltho
the zepals are white and :runction as peisls in the at:raction of
ingsects. (Lotsy 573

Uslphinium, the Larkspur, consists of about 125 species. Here the
flower is zygomorphic. ‘here are 5 colored sepals, the upper be-
ing large and spurred. [here sre, the most primitive species, & pe
petals. -he lower 4 remain laten or develop into sm=ll threadlike
structures. The 4 upper become modified into two types. lhe 2
middle ones become spurred and these *wo spurs ~ra snclosed by the
spur of the single sepal. The wwo lutersl are unspurred. [here
are 5-4 rovs of 8 stamens and usually a siagle whorl bf arpels.
The floral formula and diagram is as follows:

PbHir8AB#BHBGS ( Y e
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All the plsnts of this genus Aare very poisonous. D, staphis- i
agria, the stavesacre, is native to the mediterranean region.

ita seeds which contain in sbundance the poisonous alkaloid, . L

delphinine, is powdered and mosily used zs a parasiticide to !

destroy vermin, especially against pediculi vestimentorum--
inhabiting the garmentis next to the akin. lnternally the drug

acts like aconite as 2 depressant on the heart and respiration

(Lotsy 3:580)

d. Aconitum, the ~onkshood,consists of about 75 speciss chiefly
of coll regions of Horih America and surope, This plant is
practicadly a Uelphinium in which the up er sepal is not
spurred but acts as a hood fo enclose the two upu.r spurred
peials. These are quite small but extremely long stalked. 211
of these plantis are very poisonous. The tuber of A. napellus
is used for the exiractiion of aconitine which is used ia
medicine as a heart and respiratory depressant. (Lotsy 3:579)

5. Anemoneae, with & single seed attached to Wase of carpel.

a. Hanunculus, the buttercup, composed of over 300 species is the
most imporiant genus of this tribe. the plants beloag typically
to cold regions of the norshern hemi sphere. They are annual or
perennial, erestior creepingz, acrid herbs with usually
primitive yellow flowers as follows:P 4-7 # 4-9 A many G many.
Their leaves are entire or more commonly compound. Some
aquatie species show leaf polymorphism. When Erowing submerged
excepl for the flowers, their leaves are tinely dissected
while if they become exposed to the air their new leasves will
become somewhat compound or even simple. Iwo gpecies of
Hanunculus are sndemic to these islanas in demp cold regions

such as lokee, while three others Have been accidentally intro-

duced in recent years.
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B. Berberidaceane--Barberry Family.

1., -Pistribution: A small family of about 8 generaz found chiefly in
cold regions of the nurthern hemisphers.

2. #I'finities: Related to the Ranunculaceae from whom they differ
chiefly in having whorled floral parts instemd of usually spiral,
and in having a single carpel instead of m indefinite number.
theri anihers usually open by means of valves 2s in the Laurscese.

3. Genera:

a. Berberis is the barberry plant so often planted for a headge in
the United States and in Burope. This plant is one of the hosts
for the wheat ru;t. ruccinia graminis. Ites planting has tnere-

I fore peen discouraged and ewen prohibited in states where wheat
is generaliy grown. lhe leaves are unifoliolate. [he read
berries are very acid and csn be eaten cooked |E and P. 3.2571)

b. Podophylium is the mandrake of the Eastern States. lhe plant i
is a fleshy herb about 2 feet high, bearing 2 one-sided 7-to-
Y=lobed peltate leaves with a large white nodding flower in the
center. The fruit is deible but as all other parts are very
poisonous, children have freguently died Brom sccidentally

I.I eating more that the fruit . fhe plsent is used medicinally as

a drastic cathartic and becouse of its similr action to

| mercurous chloride (HgCl) is commonly called M vegetsble calo-

| mel®, (B, and P. 3,2:75)
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C. Lardizabalacesne.

1, vJistribution: A small family of 7 genera and about 20 species, all
native to Asia except Lardizabala which grows in Fhile.

2. Affinities: lhey are practically Berberidaceae in which the flowers
have become unsexual, although the organs of oppsite sexes usually
persist in a rudimentary condition. lhey differ from the Berberidacese
however, in having a tricarpel lary gynoecium, having extrorse anther
usually bing lianes, and usually having palmately divided le=aves.
Lardizabala, a liane native to Chili, leads directly into Lenisperma-

ceae as its flora formulae show:

Sepals 3 # 3 lonigblactter 3 # 3 A ( 3 # 3 ) G 3 rudimentary

Sepala 3 # 3 Honigblaeter 3 # 3 A3 # 3 rudimentayry C.§
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D. llenispermaceane--liconseed Family.

1.

2

3.

Distribution: About 60 genera occur chiefly in the 0ld World tropics
Affinities: The most primitive member, cocculus, of this family cis
practically a /Lardizabala in which unisexuality became complete

by the loss of the rudimentary sex organs. The more highly evolwved
lenispermaceae have variously modified this plen out since they lead
to no other group of plants we need not discuss them. Logt of the
lenigpermaceae are lianes.

Genera:

a. Cocculus, the most primitive genus, is found in several species
in Asia, Hawaii, Australia, Africa, and lexico. The native
Hawaiian name is "huehue". According to Hillebran, 4 endemic
species are found here but thege according to another botanist
have been lumped recently into U. Ferandisnus. ‘he plant in
Hawaii is a pale olive-green vine creeping over rocke and arid
clay soil. IThe fruit is a dark purple berry, containing crescen
ghaped seeds. This plant and iis relatives are often employed
to stupify fish so that they may be picked out of the water.
The floral formulae of this " reduced Lardizala" are:
Sepals 3 # 3 Petals 3 # 3 A0 # G &

Sepals 3 # 3 Petals 3 # 3 A3 # 3 GO
The Henispermaceae lead to no higher group of plants. Ve
must therefore return to the Proranales for the next groups.

(E and P 3.2:81)
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E. liymphaeaceae.

1.

Distribution: Water or swamp planis found chiefly in wamm regions
and especially in tropical South America.
Affinities: These plants we had better attach teo the hypothetical
Froranles for want of a betier link. And since we believe the Proran
ales gave rise to many other families as well, the Nymphaeaceae -
ghould possess at least a few characteristics in common with them.
Thus the nymphaeaeceae possibly show a certsin reletionship te the
Berberidaceae as follows:
a. Soth have arils.
b. Both have fibrovassular bundles in their pith.
¢. the nymphaeaceous genera Helumbo and cabomba have free floral
parts as have the Berberidaceous genera Podophyllum, Jeffersonia
and Diphylleia.
The Nymphaeacease possibly show a certain relstionship to the
Papaveraceae or Poppy Family as follows:
a. They have fibrovascular bundles in their pith as have a few
Yapaveraceous genera.
b. Both have their seeds attached to the entire surface of the
septa of the carpels,
¢. Both have latex.
The Hymphaeaceae in the tribe Cabombeme possibly show = certain
relationship to the aguatic Ranunculus species in having free
floral parts, emall flowers , and small finely divided submerged

leaves.
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3, General characteristics: Water or marsh plants with submerged,

floating, or even emerged leaves. 4 floating leaves the stomata

occur only on the upper surface. Usually the floral paris are many

and indefinite in number with the carpels united, but in a few gen

gesera like Brasenia the floral partis are few end more definite

in numbér with the carpels free.

4. Benera:

Hrasenia is a monospecific genus growing everywhere except in

surope. lts roots and rhizomes are buried in the mud and its

flowers and peltate leaves float to the surface of the water.

The young parts of the leaves, excepiing the upper surface

of the leaves, is covered with = remarkable transparent slime
that ia 2 to '3 times as thick 2s the plant itself. This is
secreted by special glandular hairs probably io protect the
growing parts from the water mntil the cuticle should form.
After its formation the secretory hairs end slime gradually fa
fall off. The flower is purplish in color end in respect to
apocarpy resembles the bubtercups. The formula is as follows®
P3-44#3=-4 412 -: 18 G.4 - 18 1t is aprarently more
primitive in respect to its gynoecium and more highly advenced
in respect to perianth'and androecium and more than other
lymphaeaeceae. (Lotsy 3:60:)

ilelumpo is a genus of 2 species, N. lutea having yellow flower
and growing in the Mississippi drainsge besin, =nd N, Felumbo
Having pink flovere and growing in the Orient. The Asiatie
species is the Indian Lotus, not the true Lotus of the
Egyptians, 1t seems to have been brought by the early fersians
into Lgypt where it hes now almost killed out the true Egypt-
ain Lotus, ¥. Nelumbo bas numerous sepals and petals which

intergrade into each other, numerous hypogynous stemens with

Hunt I1ASHITUTE f6r Botanicar Doctiniéntation




(57)
in whieh about 15 apocarpous pistils are embedded except for
thelir stigmas. The leaves are peltate, about 5 dm. in dia-
meter, and project several inches sbove the surface aof the
water. They have stomata only on the upper surface, proving
that they evolived :rom floating leaves such es are found in
the waterlilies. When water lies on the peltst leaf in bright
sunlight, it will appear as though it were boiling. In 25
minutes one leaf will give off 1 litcr of air. This is not
due to phoyosoynthesis but to the expansion of geses throughout
the plant, especially in the warmth of sunlight. This exchange
of gases must be beneficial because water plants must get air
into rhizomes and roots that are buried im oxygen-free mud.
Ihe rhizome of Nelumbo appears like a string of thich yeliow
sausages. iney contain asbout & large air channels. The etmrchy
rhizomes are extensively eaten cooked in the Orient snd in Hew
Haweii. They alsc furnish a starch called "gaou fun" in China
The seeds, not unlike small acorns in shape, are also eaten.
According to Pickering who wrote in 1879, the stems are eaten
in Japan. (Lotsy 3:604)

c. Castalia, often called Nymphaea, is the Waterlily of which
about 40 species exist. Castalia odomate, the common white
fragrani American species, has floating leaves about 1 dm.
wide whieh are round but have a deep sinus. The flower floats

. but the fruit matures under weter. There are 4 sepels, a large
and indefinite number of petsle tha: have originated from
stamens and show al. possible transitions between true petals
and stamens an’ many stamena inserted on the ovary. This is
15-tpdb~celled, with the concave summit tipped by a globular
projection at the center around which are the united atigmas.

Nymphaea lotus is the true white lozus of Egypt. 1t is
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depicted on most of the Zgypiian monuments. N. caerules, a smal
gnaitler flowered but blue species, is alpgo found ia kgypt and d
depicted on monuments. These must not be confused with other
plants going by the same neme, ‘hus Nelumbo is the Indian Lotus
Zizyphus lotus (Rhamnaceae), a jujube tree, produces fruil whel
whichoserveéd as food to the Lotophegi or lotus-eaters ofGreek
history. The genus Lotus consists of legumes commonly used for
fodder in Europe, one of which wes mentioned in Iliad as afford-
ing food for horses. kost, ii not all Castalias, haye starchy e
deible rhizomes: Castaliss usually grown for ornment are hybrid,
The ovules are atisched to the entire surface of the septa of .
the gynoecium. This condition is similar to that found in the
poppies, (Lotsy 5:610)
Victoria consists of about 3 South Ameriean species. They are
perennials with floating leaves that are prickly on the wnder
gide, and large flowers with prickly sepals. Lhe leaves are 3
to 6 feet in diameter, have an upturned margin 3 to 8 inches

high to act as a border possibly to keep the water off the lesf

-and great bars and cross-ribs beneath. These lesves are so

strong that htey will easily hold a 5 yesr old child. The
flowers are 6 to 18 inclies ia diameter, have 4 sepals or more,
over 20 petals, over 150 stamens, and about 50 "earpels. The
flower is similar to that of Castalia. [he plant was named
after Queen Victoria. Zhe se=ds are eaten in bSouth Ameries
vhere they are eal led "mais del agua" or water corn. The
Amazon is covered for miles by this plant where the water is
not more that 2 meters deep. The best known species grown for
ornament is V. regia but in North Americe V. Cruzisans, named

after Gen, Stante Oruz is grown altho incorrectly dnown as

V. regia. ( Frence 6: 195--518, B. and P.)
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F. Ceratophyllacese

LS

Distribution: Found throughout the world in standing water except
in the arctic and antarctic.

Affinities: Becsuse of their aquatic habit these plentis are Very
muesh reduced and were with difficulty recognized as one of the
Ranales. In fact, they have been considered at verious times
Gymnosperms, Monocots, relatives of the lNettle Family, snd relatives
of the Halorrhagidaceae. fccording to Asa Grayls studies, they are
without doubt derivatives of Cabomba, a close relative of Erasenia
which has finely dissected submerged leaves. Namely, they have a ma
many-leaved perianth, innumerable stemens on a conves torus, free
carpels, and an embryology similar %o that of the lympheeaceae.
Uaracteristics and genera: The family conteins only Cerstophyllum,
a genus of only & species. The plants are submerged, eand have fine-

1y dissected leaves. Definite staminete and pistiklate flowurs are

found sessile in the axils of different leaves. The pistillate

flower consists of 9 to 10 greenish perianth parts surrounding a
single carpel having & pistil extending 4 to 5 times beyond the
perianth. The entire pistil secretes a sticky substance and funetions
as a stigma. The staminate flower mongists of 9 to 10 perianth part
and 10-20 large almost sessile stamens having 2 air cavities at the
apex. The stamens at sntheszis float to the top, shedding their

pol len which slowly sinks in the water and occasionally pollinates
the female flower. The fruit of Ceratophyllum demerdum hae 2 larxge
projections at base to anchor the plant. The seed is very large and
contegins 2 thick cotyledons and well developed plumule, At germina-
tion the cotyledon tips remains in the seed while from the base
arise the next palr of leaves which also seem to aid as anchorage

organs. Hoois are never formed and the plants merely float freely
in the water at considerable depths. The floral fermulse are:
P 9 10 p (2]
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or dioevious. This unsexuslity is due to Irl-_‘ductiﬂn. The earpels l
are very numerous, are arranged over a globular torus, and |
form ‘& compact head st maturity. Two species are found introl
duced in these islands. bagittaris ssgitiifdlia, a Hurasian |
species, was no doubt introduced by the Orientals around 1BE0
Its firgt leaves are merely linesr petioles, round in cross- i
sec tion. The later leaves are hastate. Its corms become an i
inch or more in diameter and are-an important article of food :
to the Orientals. They are somewhat bitter znd probably
should be boiled bor & long time. The second species found o
locaelly has not yet been reported mor identified. Its early
leaves are hastate like its later ones. The Bagittarias, like
seversl other marsh plants, introduce us to DeCandolles
Theorg on the Urigin of lonocot leaves. Sagittariess have o
polumorphic lesves. lhe young leaves are blade-less while
older ones show all transitions to & fully bladed condition.
Furthermore, plants growing in deep water have linear blade-
less leaves while those lesves that can easily resch the top
have well developed blades. According to DeCandolles and
Arber, all plants originally had net-veined leaves with pro-
minent blades, tome of them then gradually reduced their
blades until they becsme lost, vossibly due to increased dry=
ness of the enviromment. Later, however, conditions changed
80 that more photosynthetie area wes desireble. Bat since the
net-veined blade was gone and could not be recalled because o
of Dollo's Lew of the Irriversibility of Evolution, the

plant was foreed to adapt some remaining structure into a Li-
blade. 1%t therefore flattened oubt its petiole into a new

type of blade. Since the fibrovascular tundles naturally ran

parallel in the petiole, they wouBd likewise run parallel I
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VI Helobiales: These are monocots apparently eesily derived from the
Ranales of Proranales. They are water or marsh plants with usually
apocarpous pistils, numerous stamens, 3 petals, 3 sepals, snd. fre-
quent resemblance to Ranunculus. These flowers, however, are frequently
greatly modified by reduction. £11, except one family(Aponogetonaceas)
have strange microxcopic scale-like or hair-like orgens celled squamulae
intravaginales in the axils of their leaves which secrete slime(ef.
Brasenia?).

A, Alismsceae--Water Plantain Family.

1, Diatribution: found praeticslly throughout the world in temperate
and tropicel regions.

2. Affinities: Related to the Ranales &s decribed zbove.

5. Characteristics: A family of 10 genera of marsh herbs with bassl
leaves and perfect or unisexual flowers composed of 3 persistent
sepals and 3 deciduocus white petals, 6 or more sismens, and
numerous apocarpous cazrpels which beoome flosting achenes a2t mat
maturity. The vegetative orgsns contain latex and seem to be
avoided by herbivorous snimals, In a few species we find that
self-poliination occurs if the plants are submerged te such an
extent that the flowers cannot reach the surface of the water.

4. Genera:

&a. Alisma plantago-aguatica of Surope and Mmerica is the water
plantain. It has perfect flowers and its numerous carpels are
arranged In one circle around the torus. With maturity, however
the fruits press each other to such an extent that they no long-
er lie in one row. The.typical leaves are long-petioled with an
ovate blade. ( Lotsy 3: 626)

b. Sagittaria, the Arrow-hesd, consists of about 15 species,

all but one or two found in Ameries. Here the plents are
monoecious with the staminete flowers above the pistillate, o
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when flatiened. The monocot blade thus is homologous to flattened
dicot petiole. (Lotsy 628)
B, Butomaceae--Water Poppy Family.

1, Distribution: About 10 species in 4 genera found in the tropics.

9. Affinities: They show some relationsn.ip to the Alismacrar in gener
floral structure but their carpels contain many ovules attached to
<heir entire side surfece as in the Hymphseaceae. 1t is therefore
best to consider them, not s derivatives of the Alismaceae but
as derivatives of the Proranales along a line somewhat parallel
to the Alismaceae.

3. Genera:

8. Hydrocleis nymphoides (incorrectly known by florists as
Limnocharis Humboldtii) is the Water Poppy of tropical Americs,
which was growlng near the rosdside spring in Nuuanu Velley.
1t is en aquatic with floating leaves and large yellow flowers.
The outer stamens are staminodia.(Lotsy 3: 642)

C. Hydrocharitaceae.

1. Distribution: About 15 genera consisting of fresh water plants
while others are strictly marine--a rather habitat for plants
higher thai Thal lophytes.

2. Affinities and characteristics! These may best be condidered
Butomaceae in which the gynoecium became syncarpous and inferior.
Lany variations of this general plan naturall ceccur. Another 8
characteristic is that the inflorescence while young is enclosed
by a sheath composed of 1 or 2 bracts.

8. Genera:

a, Vallisneria spirslis is the Fresh-Water BEel-Grzss of warmer
regions of Americs and Europe. It is planted in aquaria in H
Hawaii and may be found esceping in the future. The plant grows
entirely submerged in streams and lskes. 1ts leaves ars linear,

and arise from pear the burigd basge ereeping rhizomes
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form for asexual reproduction. The plants are dicecious. The
gtaminate plants produce short stalked inflorescences surrounded
by two clesely invesbting transparent bracts. Within is a short
raceme bearing innumerable staminste flowirs, having the formula
P 3 # (3 rudimentary) A 2 G 0. These flow rs while still cloged
breke from their pedicels end float to the surfsce because of air
enclosed by the eepals. Then they open and the 2 stemens with rip
pol len are blown around on the water like boats. Uhe pistillste f
flowers are larger, single, enclosed by two bracts, send attsched
I to a very long spirelly wound peduncle, At maturity they come to
the top and open. Their fommulm is P & # (3 rudimentary) A 0 G (3),
Ihe stigmas are then so arranged that the floating staminate flow
flowers should touch their anthees to them., The pistillate flower
aft r pollination is drawn under water to riven its seeds. Such
pollination is called hydrophilous pollinstion.

i b. Elodea consiste of sbout B species native to Americs., Pistillate
plants of E. cahadensis were accidentally introduced in Hurope in
[ 1836 where it has become such & troublesome pest that it isp callad
the Mmerikenische Wasserpest by the Germans. It has spread widely
by growing along canals from one part of the country %o snother.

| The plant has & long stem beset with amall leaves. Lt rarely
flowers and seeds. Iastesd, it easily bhresks into pieces which
then float eround and produce adventitious reots for anchorage.
Ine staminate flowers are practically the ssme as those of
Vallismeria except that the tricarpelisry gynoecium hes united
into one ecell yet gives a hint of its original structure. rhe
peduncle: of the staminate flower is an inch or 'so in lenght, The
male flowurs float to the top as in Vallisneria. This plant is ¢

commonly used in Botany classes to show move ment of Chloroplasts
Tne staminate flowers shed their polien at zhe surfece. The grains
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cohere in tetradsend, though heavier than water, floet at the
surface because of long spines that entangle air. The pistillate
flowers mey produce a coralla tube that 1s 30 cm. long and only 3
mm. wide, namely 1000 times as long as wide. 1t produces e depees
depreszion on the watler surface into whieh the pelen grains slip.
IThey then %touch the projecting stigmas and effect pollinstion.

c. Halophila is a 1it tle-known marine genus of which one unreported
and possibly new species grows off Keimuki. This plaat in flower
structure 1is greatly feduced and difficult to connect with other
forme. Its florel formulas are: P 3 7 0 A5 G O and P 3 #0 A0CG
3 with filiform stigmas. The pollen occurs in multicellular
filiform threads and pollinstion is under water. (Lotsy 1I1:£48)

D. Potamogetonacese--Fondweed Family.

1, Distribution: About 10 genera and many species, found precticelly

throughout <he world in fresh and salt water.
Relagionship: They may possibly be related somewhere neer the

Alignaceae byt their floral struciure is built on the 4-plan instead

of on the 3=plan,
=Gh-ara¢ter_i-atie s: Water plants with suwmerged or floating leasves, with

greenich flowers which ars perfect or imperfect and typically built

on the 4-plan.

Genera:

a. Potamogeton, the Pondweed, consists of wver B0 species of fresh
or mere rarely brackish water throughout the world. They are
fierbs woth Jointed rooting stems and 2-rsnked leaves. The floating
ones are firmer and have usually =z dilated blede while the sub-
merged leaves are very thin and usually linear. This is snother

genus that exenplifies DeCendolle and Liss Arber' Theory. the

inTloreseence is a spike that projecis nhove ‘he woter for wind
pollination., The flower is peculiar, -here arc 4 one-seeded carpels
- »
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Led)
4 stamens, and 4 sepal-like lobes whose structure 1s not cerialaly
Lnown. ‘hey sreceither sepals united o the stemens or sepal-like
projecsions of the connectives. ‘he fruil maiures under water.
if the unripe fruits are picked and pleced in digtilled water
they #ill gemiinate immediately, while if they are allowed to
ripen. they will never germinate in distilled water. This is be-
cause the uaripe seedeoat is permesble %o watler while the ripe
one is not ug:jii?ﬁaé at least partiaslly decayed. Two species grow
in Hawaii. many species become encrusied with calcium carbonste
and are then used as a fertilizer.
Rupzia maritima, the only species of the genus, is feund thruout
‘the world in sglt and breckish water in many different forms. 1t
has a siwilar haosit %o that of Potamogeton but its leaves are
fili—fq:m._ fhe inflorescence, too, is a filiforn peduncle bearing
usually 2 Tlowers on opposite sides of the peduacsle. Thig consisis

of usually 4. separate carpels with one sessile stamen on esch al?

The iuflorescence in diagram will ghow how the dext genus may

have evolved. The flowers usually resch the surface o the water
for polliination by means of a long spirally coiled peduncles

After Tertilization the stamens drop off while the carpels then sr
are raised by the fommation of a gynophors. The entirc inflorescence
at the same time 1s dravn uader water by the spiral winding of the
peduncle. Ur, 3ritcon and others interpre: the Huppia inflorescefﬁe
&3 composed of Lwo groups of grea:ly reduced flowers, each flovwer
being -cump_g_gﬁ:i ot either a single stamen or a single pistil.

fuppla is very comioh in breskish ditches and 1 pends in Bawaii,

Zan dehellia palustris, ia many Torms, is found in fresh and brack-

ign water throughout the world, 1% ig entirely submerged aad re-
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gembles Hupuia superficisily. Here agzin we do not know whethe:

we are dealisg with an inflorescence or single flowers. #11 we‘
can say is that Zannicheliia might have besn derived *rom

Ruppia 85 the following disgram shows: /

B — e e B

¥
:
Y
I
theoretical Rupoia Zannechelliag
that has become uni-

sexusl .
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“istribution: Only the genus lajas exists of whish M. marine is the ﬁ

comnenest, being almost cosmopoll tan. _
PHese are pos Ably derived from a

Affinities and characteristics:

plant like sannichellia by further redugtion. Licegious sad monoe= f
cloup species oo cur, They are almost solely fresh water plante and .2 |8
are completely submerged. A species WRS found on Oshu in the early d '
days but has not been flound since. .

Genera:

a. lajas merina L. seeus. %o be & fraesh water species like almost

all others. Linnaeus found it first at the head of m-fiord in £

tweden and thinking the water was salty gave to the pleat the

specilic neme merine. It is proballe, however, that the leocslities
in the bays in which 4. marine lives are filled nof with ses w=t |'
water but with fredh water from the mountain torvents. Ihe :'
piatiilate flewers consist of = single earpel with usuelly 3
‘stignas. Ihe staminate flowers consist of & single stamen _en'cln.nﬁ
Yy a sheath appparing like a carpel. 1% has been observed tha %)

the pollen sometimes gerainates while still in the anther o

produce & loag tube. Sach germinated pollen grsins would be
caught mush easier by the stigma that if they were merely

spherical. If this type of pollination really ocours, then it -
stimulates that of Halopiila ia which the pollen is fiamenious. I
Qaite a number of olher familiés belong in the Helobisles 3

(nost of them aguatic butoodé parasitic and terrestrial) bus

are unimportant




1.

a,

orescent, trensmitting licht red and reflecting it more or
less orange. All fluorescent materials change the length of
light rays and it may be the object Bf this pigment to make
the light useful for photosynthesis, especially for the reds
that live at the greater depths to which blue and ultra-violet
rays may penetrate but not the red; (The chemistry of the sub-
gtance was worked out by Kylin in Zeitschrift Phys. Chemie,
69, 19103 It is a globulin that can be chrystalized out with

5% NaCl and with ammonium sulphate,)

D. Common or noteworthy species:

Nemalion.

General characteristics: This appears like a sparsely bran-
ching slimy thread attached at one end to somecsubstratum like
a stiek or stone. When'magnified, we see that the thallus is
eomposed of loosely intertwining filaments of two general types
The axial filaments are in the center, run lengthwise, and are
ecolorless. The assimilating filaments which arise from them
and run at right angles to them are red. These produce the
sexual organs, This plant is consequently the gametOphyte;

Male organs: Minute antheridia.. are produced in clusters at
the tips of branching filaments. Each contains a cell called a
sperm, althouzh since it encloses two nuclei, it theoretically
contains two sperm nuclei., This sperm is finally liberated
and passively floats in the water and may hit against the fem-
ale organs.

Female organs: At the tips of branching filaments ocecur two
cells which collectively constitite the procarp; The lowser
cell, which corresponds to the oogonium of other algae, is the

ecarpogonium containing a2 female nucleus. The upper cell, which
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is elongated, constitutes the trichogyne. When & sperm comes
in eontant with the trichogyme, the two intérvening walls be-
scome resorbed, and through the perforation one of the nuelei
reaches the female nucleus in the carpogonium %o accomplish
~ fertilization.
d; Sporophyte: The fertilized egg or oospore grows to produee-

numerous short filaments, actually the sporophyte generation,

At the tip of each filament a carpospore is formed. The entire |

structure comnosed of carpospores, filaments, carpogonium
and deecaying trichogyne is termed the cystocarp. The carpos
gspores then germinate directly into a new sexual plant;

Za Iiagora: This alga is not rare on the reef. It is very much
1ik; Nemalion except that it is more extensively branched and has
a chalky appearance, In eross-section we find that lime has been
depogited smong the axial filaments. Little is known about its
life history, but from general appearance we may assume that 1t
is practically the same as that of Nemalion.

B Grinellia americana is = red alga of the general habit of the
green sea lettus, Ulva laopuca. Its cystocarps can be seen with
the naked eye as red dots scattered over the thallus;

4, Corallina: Many undescribed species grow along the reef of these
islands. This plant is heavily encrusted with lime. Definite un-
ealeified jJoints appear, as innHalimeda, one of the Greens, which
allows the plant to sway with the currents and no% be broken
into pieces,

\-' «5. Lithothamnion is a very calcareous red which is usually mis-

taken for a true coral. It forms the greater part of the reef

between the Zoology Laboratory and the Elk's Club,
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4. Polysiphonia is typical of the more complex red algae.

General characteristies: This is a branched polysiphonous

a.

i —————

plant consisting of & central row of elongated ecells called

the axial siphon, gurrounded by peripheral cortical cells, ,

b, Male plant: @ertain branches produce erect grape-like clus-

ters of antheridia. These do not discharge their contents ag |
H

in the sase of Nemalion. Instead the entire antheridium is l:

cast off bodily from the parent plant and functions as a Sperm,

9$

Female plant: Certain branches produce a rather complicated li
procarp compadsed of trichogyne, carpogonium, pericentral eell,‘
and auxilliary uells;

s Garposporic plant: VWhen the sperm nueleds anites with the
egg, the resulting nuecleus actively divides. Then many of the
oells fuse to produce aniirregular chamber filled with many

nuelei derived from the fertilized ezg, This chamber then

buds out 60 or so cells into each one of which omne of the nu%;

olei migrates, These then develop into carpospores, Later cell
{

cells from the female plant grow around the entire structure

o proteet it.
€. Tetrasporie nlant After the carpospores are disseminated !
they germinate to produce a plant similar to the sexual nlant,
This, however, produces sporangia from the axial filament '
whieh develop into 4 tetraspores each., These tetraspores then
give:rise to the two sexual plants, Folysiphonia thus has a .
distinct male generation, female generation, & very reduced
Q;) ecarposporic generation more oT less parasitic upon the female
and a tetrasporic generation;
E. Beonomic importance;

T The well-known edible "Irish Mosa" or "Carrageen” is merely
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X, Fungi.

A,
1.

2I

e

Bl
1.

2.

General characteristics.

Iack chlorophyll and must therefore live either as parasites
on plants or animals or as saprophytes upon decaying plant or
animgl products.

The vegetative part of the fungus is termed the mycelium and
consists of threads ealled hyphae which may be either free and
delicate or variously interwoven to form = compact structure.

The asexual reproduction is accomplished by spores variously ,
produced,

The sexual reproduction is extremely wvariable, often obscure,
and possibly in certain sroups entirely missing.

Relationship.

Probably of polyphyletie origin: Since the fungi inelude three
great groups which have little in common except that of living _
a parasitic or saprophytic life, it is probable that they efolvedl
from several unrelated algae that lost their chlorophyll and not
from a single alga. Thusvtheir probable origin is polyphyletiec
and not mnnophyletié;

The three great groups are as follows:

a, Phycomycetes or Algal Fungi seem to have evolved from a

Green Alga like Vaucheria, as we will describe later.

b. Ascomycetes or Saec Fungi produce usually eight spores inside
of a single cell. They probably originated from the Red Algae;

[ Bagidiomycetes or Club 2ungi bear usually four spores at the
tip of special cells. They possibly originated from some prim-
itive Aseomyceteé

C. Geographical distribution and habitat: Fungi live on land or in
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water, exoepting the ocean, wherever living or dead organisms oceur.

D. Phycomycetes or Algal Fungi,
1, Origin of the group from a siphonalian Green Alga is evident by

the following comparison. i

ﬁ a, Vaucheria, one of the Green Algae previously deseribed iz a
coenoeyte, For sexual reprodustion a round branch develops zndé;

forms a cross-wall at the base. The structure then becomes an _}

oogonium containing an oosphere. On the same filament or on i

another plant a more slender branch develops which is fTequeﬁt{E

ly coiled. It also forms a cross wall at the base, but devélopJ
into an antheridium containing sperm; these are finally libar—;
ated, enter the oogonium and fuse with the oosphere to produce

an ooapora: .

h; Saprolegnia, the water mounld,

1; General characteristies: Common species live on drownmed
insects and form radiating whitish masseszaround them. These
are composed of Vauecheria-like coenocytie hyphae, A few
speales are very harmful to the fish industry. ¥he spores,
for example, come to rest upon a fish and form tubular out-
growths, especinlly where a scale has been rubbed off, The
fungus grows in size and finally kills the fish. "

2; Asexual reproduction: The tip of a filament is cut off
from the rest of the plant by a dross wall as in Yaucheria:
The nuclei contained in the resulting zoosporangium then

—~ develop into zoospores. These finally escape through a ter=-
I minal pore and after swimming around for s while, settle
dovn on a drowned insect to produce a new plant. The empty

zoosporangium may then later be filled with a second zoo-

sporangium that grows into it by pushing through the old

eross wall,
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3. Sexual reproduection: Ie
a, Antheridia are produced in-a manner similar to that of i

Vaucheria, Instead of the sperm being liberated into the h

(1
water, however, prolongations of the antheridium grow |
into the oogonium and then the sperm enters it for fertiﬂ“

|

ization.

b; Oogonium is similar to that of Vaucheria except that ;
'r
sually several are formed. :F
2 Other common or notéwérthy species, |L

that instead of the formation of a single oosphere, u-

a, Albugo candida, the downy mildew.

1 General cheracteristies: This plant is not aquatic but
lives as a parasite mpon various species of the mustard
family, The mycelium ramifies throughout the tissues of the
host, individual hyphae sending haustoria into the cells
for fuod;

2; Asexusl reproduction: Hyphae under the epidermis of the
host become conidiophores and by abstriction or pinching off
at the tip form conidia; The profiuction of these conidia :
pushes up the epidermis of the host so that it appears like
a blister called a pustule, Finally the spores are liberated
by the breaking of the pustule and are blown to another
plant, If this plant is wet wiﬁh dew or rain, the conidium
germinates to produce numerous laterally bieciliated zoo-
spores, After swimming around for a brief time, they pro-

\-’- duece a hypha @hich penetrates the host tissue to start a
new infection.

3., Sexual reproduction is similar to that of Vauncheria ex-

eept, that antheridia and oogonia are formed on separate
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b.

1.

2.

1together. These have been called the plus and the minus

hyphae and that this ocours deep within the host tissue.

Rhizopus nigricans, the common bread mold.

General characteristics: This mold is commonly found grow-

ing on stale bresd and more rarely on fruits and other or-

i
'i
E

1.

ganic matter, The mycelium consists of hyphae that grow on ||

the surface of the substratum, producing remifying haustor- |

ia at short intervals.

!
Asexual reproduction: Wherever the plant produces a group

of haustoria we f£ind several upright hyphae have formed
which are termed spo%ﬁ?ﬂgres. Near the tip a cross wall
develops to form a sporangium, As the spores within the
sporangium develop, the terminal wall st the tip of the
sporangiophore bulges into the sporangium to form the col-
umella, Finally the sporangial wall becomes mucilaginous
and thus the spores are liberated to grow into a new plant,
Sexual reproduction: On very rare occasions sexual repro;

duction occurs when two suitable individuals are brought

strains, which apparently correspond to female and male
plants although these cannotibbe recognized by sizht but on-
ly by their behavior, When plants of these two strains come
together, each sends out gspecial hyphae called suspensors;
These grow together, and each cuts off a terminal cell or
gametangium by the formation of a cross wall., Usually these
gametangia differ in size, the larger being the plus strain
corresponding to a female plant, and the smaller being the
minus strain., These gametangia finally dissolve their eross=-
walls, the contents fuse, and a thick walled zygospore de-

velops. This thepn germinates to produce a new plant. Here

|
]
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B, Asgomycetes or Sac Fungi. !

Ca '] 1

2-

3
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then we either find the origin of the differentiation of

i
sex or the gradual degeneration of a heterogamous plant W

to isogamy. ,

|
I
Origin of this group is not definitely knmown but in many of M
them a spore case called the ascocarp is developed in connection ]
with the asei which is comparable to the eystocarp enclosing the .
oarpospores in the Red Algaa: More than 20,000 species are known.g
General characteristics: The mycelium is septate and not ooano-é
evtiec as in the Phycomycetes. The sexnal method of reproduction
is much reduced or even entirely wanting;‘The common asexual meth%
od of reproduction is by a sac-like cell called the ascus which
enclogses usually & ascospores,
Common or noteworthy species;
a; Saceharomyces or yeast:

1; General characteristies: These are unicellular plants
lagking mycelial growth possibly due to &eganeration; They
multiply rapidly by budding new:cells from the old whiech -

) gradually break apart to form an independient plant, |
2, Asexusl reproduction:occurs most often when the plants aré
allowed to dry gradually in the.presenee of oxygen. Usually'

4 but sometimes a greater or lesser number of resistant

spores called ascospores develop within the old cell wall

which is ponseguently termed an ascus. The ascosSpores are

f£inally liberated by the decay of the ascus and then bud '
off new yeast cells, Whether the yeasts actually are degen-
erated Ascomycet?s producing true asci and ascospores is not

definitely Xnown.
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o

Sexusl reproduction has been observed in a very few spec- i

ies. It consists of the conjugation of two cells aceompsniedﬁ

by nuclear fusion.

4.

Economic importance: J

Various species of yeast are extremely important %o _
men. Their importance is due to the fact that they activeli
1y decompose sugars upon which they feed into COp and I
aleohol a ochange called fermentation. This fermantation.l

= 2003 + 2C A HO0H
is ancomplished by the presanoa of an enzyme whieh has

|r
{
been called zymase by Buchner.

As far as the United States is concermed, the most im-
portant use of the yeast plant is its application in the
rraiging" of bread, Flour contains, in addition to starch
a little sugar, and this amount is inereased in bread-
making by a ferment called diastase in the flour which
changes gtarch into sugar. The flour is mixed with water
containing yeast into a dough and placed in a warm place:
Soon it begins to rise. This means that the yeast plants
begin to grow and decompose the sugar into €O, and al=-
ecohol, Especially the gluten in the dough prevents the
escape of the gas which colleets in bubbles, causing the
dough to swell, Baking Purther expands the gas and also
drives cff‘the water and alcohol, leaving the bread light}
and porous.

Beer is usually made out of barley which is allowed to
germinate. Durings the process of germination the starch
held as a reserve food in the seed is changed into sufar
by diastmse 30 that the seedling can absorb it. This sug=




ar is later washed out of the barley and the resulting i
golution plased in large vats with yeast where it is j
allowed to ferment and produce beer.
d; Whiskies and brandies are obtained by remdving a pért
. of the water by distillation from the fermented mass,
Sueh ligueurs contain 15 to 20 or more ?er cent of al=-
eaohol and are. correspondingly poisonous.Alcohol used on
wounds is a stimulant and local anaesthetic. When placed i
on surfasces of the broken skin, it causes cooling and E
eontraction of the superficial blood vessels. Internally"
it causes s secretion of saliva and the heart is stimu-
lated by the irritativﬁ action of the drug. The primary
stimulating effects of alecohol in man causes inereased
mental activity ﬁn& apparent brillianey, bnt-reasoning
powers and judgment are decreased, and in many cases al-
most immediate mental confusion and drowsiness is induced
In general aleohol affects the nervous system like most
anaesthetics, namely stimulation, followed by éepression,
and if severe by paralysia;
€. Wines and eider are weak alcoholie liguids formed by
the yeast plant from the sugars expressed from grampes
and apples. In this case the yeast is generally allowed
to find its own way naturally into the £luids, the asco-
spores oceurring regularly in the soil of vineyards.
When these fermented beverages are bottled before the
decomposition of the sugar is complete, a further genera-
tion of CO, sets up a pressure in the bottle or cask
that causes the popping of the ecork when the bottle is
opened and the sparkling of the fluid owing to the eas-
caping gas;
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h: ¥ierothyrium, one of the mildes. |
1: General charascteristies: This fungus and its relatives 1
are superfieial parasites on the higher plants'such as grapei
rose, lilae, etc;. causing sreat economic losses. The my=- !
- gelium usually remifies over the leaves of various plants,
sending out small haustoria into the epidermal cells. The f
presence of the fungis gives the le§£ a dusty white appear- {
: ance. .
2; Asexual reproduction: From the mycelium arise many upright:
conidiophores which abstrict conidia. These then are blown '
around to other plants to inerease the infectiom. :
3, Sexual reproduction: Oogonia and antheridia are produced
at the tips of hyphae. These grow together and then the
nucleus in the antheridium enters the oogonium to fertilize
the oosphere, producing an ocospore. This then produces
either = single ascus containing aseospores or it produces
ascogenous filaments which develop many aaoé and sterile
paraphyses, While this is oceurring, filaments are produced
from the ocogoniophore and sometimes even from the antheri-
dium to surround the asci; The entire structure is called
an agcocarp or peritheoium: Here we notiwe & resemblance
] to the Red Algae with their cystocarp containing carpospores
C. Xylaria,
T Beneral characteristics: These fungi are common on dead
trees, through whose wood the myeelium ramifyiies and feeds,
A%t length it comes to the surface of the log to produce a
black charcoal-like mass called the aclerotium;

o Asexual reproduction: This oceurs by the abatrietion of

Hunt Institute for Botanical Docur : |



conidia from conidiophores which are borne on the sclero-
: ; |

tium, :
5; Sexual reproduction; Apparently&pexﬂ&l reproduc tive bodiaJ'
are formed in the solerotium. From them arises a long club- H
shaped structure called the sbroma (pl.stromata). The upper
part, which is a little more swollen, contains over its surqi
face many minute cavities that are similar in appearance fto I
the conceptacles of Turbinaria., Each cavity is called = per%[
theeium while the opening at the tip is commonly termed the :
ostiole; The peritheoium is lined with the hymenium aompoaedi
of narrow elub-shaped paraphyses and thicker asci contain- |
ing B ascospores eaah: '
&; Claviceps purpurea or ergot. q
1. This fungus attacks the flowers of different grasses and
£inally replaces the grain. When bread is made from ergot~ |
ized grain, epidemics may occur., Such epidemics have been
recorded ever since the time of Caesar around 150 B.C.
ba They were common in France in the 13th Century and were
¥ ealled plagues for which they were mistaken., For more than
7 500 years many thousands of people in BEurope have suffered
T the most terrible torture by eating dbread made of infected
grain, not suspecting that the infected kernels were the
ecause of their suffering. Barely 4% of the people affected
survived, and these were either crazy or terribly mutil-
ated by the loss of fingers, toes, noses or ears, Now that
) the Plant Pathologists have discovered the cmuse of the
disease, the infected kernels are carefully removed before
Plour is made. Ergot contains many poisonous alkaloids

which affect animals and man in two general ways:
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8, Nervous Erzotism: In this form of the disease the
blood vessels of the brain contract, thus producing
dullness and depression, the patient refugsing food and
gradually wasting away or dying suddenly in dilirium;

b; Gangrenous EZrgotism: In this form of the disease the
checking of the blood, resulting from the contraction
of the small blood vessels, causes a loss of a part
or of all the limb below the knee or hock, the %tail,
or the ears. This usually begins by the formation of
ulcers #t the top of the hoof or between the toes,
and a toe may be lost or the entire hoof shed. ?he.
affected part dries, a small furrow or line of separa=
tion sppears, completely surrounding the limb, divid-
ing the living from the dead mummified tiszue;

Asexual reproduction: If a spore of Claviceps reaches the
flower of a grass, espeeially rye or wheat, it germinates
to produce & mycelium whiech spreads overvthe outer part of
the pistil. It soon exndes = sweet slimy disagreeable juice
and forms conidia. lhis liquid is eagerly eaten by flies smd
thus the spores are disseminated from one plant to another.
The mycelium finally completely absorbs the substance of the
grain and grows into a hard blue-black body called the scler
otium, several times larger than the grain, Even today there
are still many persons who believe ergot is a degenerated
kernel of rye or wheat;

Sexual reprodnction: No changes occur when the selerotium

remains in the head of grass but in gpring if it hag lain
on damp earth it seems to produce the sexusl stage. At var-

jous points in the sclerotium arise groups of hyphae which




— e

— \

grow out into rose-solored stalks terminating in globtular 1
heads, These are the stromata bearing perithecis at the tips j

‘.
containing paraphyses and asei with filiform or thread-like I

ascosvores, These finally escape, blow around, and thus in-

e feet new grasses, : .
- Tuber sps: The mycelinm of these fungi live in symbiotic re- _:J
lationship with the rootlets of the beech and other forest treeg |
Such a fungus growing in intinate contact wif?ﬂi‘:cﬁf ;3.3_“;3;‘112’& i
g mycorrhiza. The fleshy tuber-like asouoarp; is about as lafge t
ag a walnut and lives underground. It is a highly prized deli-
eacy in Burope where dogs and pigs are trained to locate the

. truffles by smell for their master. About 10 years ago, the
truffle industry of France and Italy ampunted to more than
1,000,000 Franes yearly.

o Penicillium is the common blue-mould found on spoiled Jellies,
'st.s}.e' bread, wet shoes, sta; Penicillitml Roguefortii is = com-
mon ‘species in the I'&'enoh.town of Hoquefort, the center of the
Roquefort Cheese industry. Stadle breaderumbs upon which P, Roquq_
fortii usually grows, althousgh the cheese manufacturers never .
new about it, is mixed with the milk of ewes. This' contamin-
ated milk is then made into cheese. The Penicillium grows and
feeds on ﬁhe ripening oheese; This changes the chemical mtﬁe
of the curds and thus imparts to the finished cheese the pecul=-
iar taste and aroma characteristic of Roquefort; he fuhgus
produces greenisn-blus-conidia. wherever gas cavities occur in

I the cheese, and these areas are plainly visible with the naked

eye. They are the cause of the marble-like appearance of Roque=

fort Cheese,
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E. Basidiomycetes orvClub Fungi.

1.

2.

Origin of this grouﬁ is very uncertain, Some botanists venture

to say that they may have been derived from some primitive Basi=-

"'?dvﬂ{'” _qat '{—
alemyooten s -

General characteristics: The mycelium produces club-like hyphae

called basidia at whose tips usually arise 4 projections called

sterigmata (sing, sterigma) from which the basidiospores develop.

Sexual reproduction sceems to be entirely wanting.

8.

Common or noteworthy species.

Auricularia, the Pepeau of the Hawaiians, or the Jew's Zar
of the Eur?peans which merely seems %o be a corruption of i
Judas' Ear: This fungus lives preferably on the hau tree in i
these islands, feeding on the wood; Finally the mycelium .
grows out to the surface and forms gradually a small structure
which at the first rain swells enormously to form an ear- .
shaped sporocarp., The underside of the sporocarp is covered i
with a fine layerscalled the hymenium composed of sterile para-
physes and basidia producing basidiospores at the tips of sters
1gmata; This sporocarp, in comparison to those to be mentioned
later, is rather primitive;

Polyporus, the bracket fungus: The mycelium of this fungus
lives in trees, freauently causing their ceath, The sporoearp
is produced at the surface as hoof=shaped structures. %he
hymenium is situated on the underside and consists of narrow
tubes lined with paraphyses and basidia bearing usually 4
bagidiospores at the tips:of sterigmata., Eacgh season a new
hymenial layer grows over the old, thus enlarging the origin-

al sporocarp. A related plant, Merulius lacrymans, or the dry

rot fungus,is extremely harmful, attacking and destroying
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to aombat it is to expose the infected structure to good ven=-

a

G

a

especially the coniferous timber of damp houses, The best way

tilation and dryness.
Polystictus: This fungus is similar to Polyporus except that
the sporocarp has the shape of a toadstool., The stalk is call-

ed the stipe while the expanded part is called the pileus. The

under surface of the pileus is covered over with the pore-like
hymenium, The color of Polystictus is technically termed isa-
belline, a color very common among fungi, The word has a his-
toriecal uignifiuance; Ferdinand and Isabella were king and gu
queen of Spain and Portugal in the time of Columbus, Ferdinand
was at war with the Moors, Queen Isabella was so incensed when
the Moors pressed into BEuropean Spain that she swore she would
not change her linen until Ferdinand had driven them beyond
Gibraltar into Afrieca. Isabella was better at keeping her vow
than Ferdinand was at conguering the Hoora; Hence the teohni-
cal definition of isabelline is the color of soiled linen.
Agaricus is a large genus to which most toadstools and mush-
rooms belong., The mycelium ramifies throughout humous soil,
in trees or other damp substances rich in organic matter to
feed upon them., At length nearly spherical mass or buttons of
interwoven hyphae develop in whidﬁ stalk and pileus soon be-
come differentiated. Then at the first rain, these buttons soak
up the moisture and swell rapidly té form the mushrooms which
seem to spring up over nisht. The sporoecerp of the Agarics
and related genera consists of stipe and pileus. From the under
side of the latter arise lamellae or gills which radiate from
the center, These are covered over by the hymenium while the

subhymenium lies underneath.

o




E

Sometimes so-called fairy rings ocour which consist of mush-.l[
rooms growing in a regular ring. According to old super- - i
stitious ideas such a ring was the dancing place of fairies,-q
who visited blindness or sickness upon anyone who trod upon !
~ it, Now we Imow that it is merely caused by the mycelium of ‘{
a fungus radiating out from a common center and then p‘roduo-\i:

ing sporocarps which naturally then arise in the form of a
E |

ring.
Agaricus campestris, the common edible mushroom, !
|

ey ————
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a; Lycoperdon or puffball: The fungi belonging to this genus
are usually saprophytes living in the sround. The sporocarp i
is usually of circular shape, consisting of one or two outer
sterile layers of hyphae cslled the periderm and &n inner
a sporogenous area called the gleba. The gleba is composed of |
chambers which are either lined with a layers of hymenium or
irregularly filled with a hymenium. While the sporocarp is
young, it is white, creamy, and in many species edible. A%

maturity the gleba changes into a mass of dark spores and
eapillitial threads. Then the sporocarp is no longer edible
and in some species may even be poisonous. The periderm fin-
ally ruptures at the tip 2nd the spores are disseminated es-
pecially when the sporocarp is touohea: A related species,
Geaster, the earth-star, has two distinet periderm layers,
The outer at maturity splits Sféﬁ*;nto several segments to
give the appearance of a star to the sporocarp; During rain
these segments unroll, while upon drying they come together
and thus sgueeze the inner periderm, thus aiding in the !
liberation ofbthe sporsa;

2; Nidularie or bird's nest fungus: This rare fungus is merely
a highly evolved puffball, When immature, the sporocarp is
spherical and contains a dozen or so hymenial chambers in the
gleba. As it matures, the periderm opens up to form a nest-like
receptacle in which egg-like structures called peridiola lis;
These are merely the hymenial chambers surrounded by a hard

’ registant covering of sterile hyphae;

&+ Ustilago zeae or Corn Smut: The damege to the United States

alone from this plant emceeds $2,000,000 yearly, The mycelium
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“of five distinet stages:

may infect any part of the corn vlant, At the time of flower- |
ing for the corn, the ovary may become packed with mycelium. i
which causes a distorted, swollen, tumor-like growth. Later ”
this mycelium is transformed into a mass of black, thick—wallﬁq
greasy chlamydoaporea; These spores fall to the ground and ¥
pass the winter. Upon germination in spring, each spore pro- ﬁ

duces & short filament or promycelium of 3 to 4 cells., This

filament is saprophytic, and each cell buds off arsingle basi- [
dioapore. If abundant food is at hand, the promycelium may ﬁ
keep on producing basidiospores while the basidiospores them- '
gelves may even bud off additional basidiospores similar to

the budding of yeaat; The basidiospores blow around and them
finally develop a mycelium that penetrates the young host

plant and grows in its tissues without much external evidence
until the corn is maturing. ¥hen it forms its tumor-Yike
fruatifioations:

Puceigia graminis, the wheat rust: In the United States there
are more than 2,000 species of rust, many of them extremely '
harmful parasites oﬁ erops and timber. The yearly loss from
wheat rust alone in this country is more than $18,000,000;

The wheat rust has a very complicated life history consisting

1, Aecilal stage occurs on the barberry, a common cultivated
hedge plant of the United States, The mycelium grows in
the barberry leaves and finally on the under side produces
a8 yellow pustule or blister called an aescium (or aesecidium)
that bursts open to expose the meciospores (or aecidiospores

The sterile outer layer of this secium is called peridium,




2, Pyenial stage occurs also on the barberry leaf but always%

3

4.

on the upper surface. The pyenia (or pycnidia) are gimilar §
to the mepia but smaller. The pyenospores (or pyanidiospore!;
do not germinate. It is probable that the aeciospores are j
really female gametes and that the pycnospores are really {
male gametes, but that the plant has done away with sex i
entirely, If this is correct, the pycnial stage is merely
a worthless relic of the vast.

Uredial Stage: If an aeciospore falls upon a wheat plant,
it germinates to produce a mycelium which penetrates the ho
host and fseds upon it. If it were to fall on a barberry
leaf, on the other hand, it would finally die; The mycelium
at length forms uredial pustules on the wheat plant com-
posed of uredospores (or urediniespores]:

Telial Stage: The uredosvores are disseminated by the
wind and finally infeet other wheat plants. Toward autumn
the mycelium produces telial pustules containing two-celled
teliospores (or teleutospores). These pass the winter on
the gi'ound:

Basidial Stage: The teliospores germinate in spring to
produce a four-celled promycelium, Each cell fhen proiuoas

adiin :
a basidiospore at the tip of a M1ch is capable of
infeeting the barberry again; The method of irradicating
the wheat rust is therefore comparatively simple - kill

all the barberry plants,
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LicHens.

Al

1.

5-

Relationship: Lichens are not distinet plants.

They consist of two plants growing together in symbiotic rela-

tionship.
The one plant is, with a few exceptions, an Ascomycete and the

other is either a Blue-green Alga or one of the more primitive

Green Algae., The Best-lmown lichen which is not composed of an

Ascomycete but a Basidiomycete is the tropical Cora pavonia.

The logioal method of classifying lichens is by classifying the |

fungus into its respective genus without considering the alga,

and to classify the alga 1nto.its genus and ignoring the fungus.
But sihee in lichens the fungus and alga are so closely related,
for convenience sake the lichen is classified as though it were

actually a single plant.

B, General characteristics,

Te

2'

As far as form is concerned, three general types of lichens
ocour:
a. Crustose lichens are those which are firmly attached to a
substratum like a roeck or tree, similar to d'incruatation:
b, Foliose lichens are those which have a definite Anthoceros-
) like thallus which has marginal growth and rhizoida;

a, Fruticose lichens are those which are erect and often branch-

ing,
As far as stfucture is concerned, two general types of lichens
oecury
a,. Homoiomerous lichens are those in which the algae are found
irregularly scattered among the fungus;

b. Heteromerous lichens are those in which the algae are found
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in a définite layer, called the gonidial layer, in the 1ichan; é
A oross-section of this type shows an upper cortical layer of '(
fungus hyphae, a gonidial layer of looser texture in which the'L
algae ocour, and a lower cortical layer of hyphae, it
Consortium is the compound lichen strueture composed of the .;

J 4]

fungus thallus and the alga thallus composing the lichen. o |
Gonidium is the old-fashioned name still applied to the

Green or Blue-green Alga found in a lichen. Because the alga '

was formerly mistaken for a gonidium or resting apore, this
term unfortunately still stieks to 1t;

Soredia are the asexual reproductive bodies of the lichen,
as a lichen, consisting o? a group of algal cells surrounded
by a few fungal hyphae. These soredia are frequently formed
at a definite place and can blow around like a powder to dis-
seminate the lichen as a lichen;

The algs, as an alga, has no spéoial reproductive bodieﬁ:

Sexual reproduction of the Ascomycetes in a lichen reminds
you of the sexmal reproduction of the Red Algae. The female
reproductive organ consists of a multicellular thread-like
carpogonium and a trichogyne imbedded in the consortium or
thallus of the lichen. The antheridia ocecur on branching hyphae
within a conceptacle-like chamber called the spermogonium,
They are abstricted and if they happen to come in contact
with a trichogyne, send their mucleus down into the carpogon-
ium which then swells andi divides to produce an aacogcnium;
The ascogonium thei produces ascogenous hyphae which in turn
produce the apothecium composed of paraphyses and asci con-

taining ascospores.




c.

D, History and uses,

very resistant to unfavorable conditions such as heat and dessica-
tion; Thus they can live on bare rocks and treetrunks where heither
the alga alone nor the fungus alone could exist. Because of their
great resistancey we f£ind them growing farther north and farther
gsouth than any other plants, and on the highest alpine mountains

where other plants would die,

14

24

3.

4,

h; Apothecis are disc-shaped reproductive bodies of the fun- )
gus as a fungus consisting of 2 hymenial layer composed of parﬁé
physes and aséi producing sscospores. An apothecium is merely }
an' opened perithedium as seen in Xylaria. When the asecospores '
are shed, they will produce s fungal hypha which, if it hap=- :
pens to touch the riszht kind of alga, will produce a new j
lichen by growing sround it. If it fails to come in contact
with the alga, it may either live on as & fungus or more likely/
die because it has become too dependent during the ages on a !

symbiotie method of existence.
Geographical distribution and habitat: Lichens are terrestrial and

The Scoteh botanist Morison in 1700 thought lichens were ex=-
crementitious matter produced by the earth, rocks and trees;

Around that time and until 1868, practically everyone took for
granted that lichens were distinet plants just as Brown Algae
or Mosses are distinet plants;

In 1868 Schwendener amnounced that a lichen was not a distinet
plant but consisted of two distinct groups of vlants growing to-
gether in intimate symbiotie relationship., Few people believed
Schwendener,

In 1889 Bonnier took certain free-living algae and certain free-
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living fungi and grew them together, thus synthesizing ar?ificial
lichans; This of course proved the trune nature of lichens.
E; Past and present uses of lichens.
1; Rocella tinotoris was used in the process of dyeing even before
- the time of Pliny. The blue and purple of the 01d Testament (E-
zekiel 27:7) probably refers to the dye made from this lichen. -
These dyes were for a long time an important article of commerce. i
‘he art of making them was forgotten and lost after the fall of
the Roman Em_:ira; In 1300 Federigo, a Florentine of German paren=-
tage, accidentally rediscoWered the method of preparing and using
it. He ig said to have 'achieved such success in his commercial
transactions with this substance that in time he became the head
of a distinguished family, the Oricellarii, who were later known .
5 as Rucellarii and Rncellai; From these names are derived orseille,
M .I-m{‘«’: the name of the coloring substance, and Rocella, the genus of
lichens from which orseille is -prepared.; For more than a century
Italy supplied the market with orseille derived mainly from
lichens collected on the islands of the Mediterranea.n; After the
. discovery of the Canary Islands in 1402 much of the orseille was
derived from those islands, and later from the Cape Verde islanda;
Iater orseille was collected from other islands and countries: {
Cudbear is a form of archil discovered by Dr; Cuthbert Gordon of
Scotland. Cudbear is a corruption of Cuthbert, the discoverers
first name;
The dye is made by finely grinding the lichen and sosking it
in a olution'of potash and ammonia until the mass becomes pu.rple;
The reason for this is as follows: Most lichens contain colorless

aeids free from nitrogen which readily change into colorless

erystals of orcin having the formula CqHEH20). &n the presence
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of ammonia, these colorless crystals dissolve to form the purple |
dye &ruhil; ¥

Sticta pulmonaria, a lichen that resembled the human lung, was
unsed as o remedy for c?nsé;tion because of the belief in the
Doctrine of Signatures.

Peltigera canina, dried and finely powdered and mixed with
finely powdered red pepper formed the noted "pulvis antilyssus"
or antihyirophobia powder of the London Pharmacopoeia of 1721 i
to 1788, In the history of the Royal Society it iscrecorded that
several mad dogs, belonging to the Duke of York, were saved by |
this powﬂer; For the sake of the premedical students I will give
Dr; Mead's treatment in the case of hydrophobia: "The patient is
bled and ordered to take a dose of powder in warm milk for four
consecutive mornings; thereafter he must take a cold bath every
morning for a month, and for two weeks subsequently three times
a waek;"

anea barbata was a favorite remedy for whooping cough and it '
was supposed to pr?mote the growth of hair because it has the
appearance of hair.

Yanthoria parietina,wa yellow lichen, was recommended for jaun=
dice;

Cetraria Islandica, of Iceland, has long been used for food by
man and animals;

Cladonia raé&ferina, the famous reindeer moss, is the main
food of reindeer'aﬁd carihou; It forms endless arctic wastes into

useful pasturage.
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XII. Atrascheata, Bryophyta, or MosseFlaw'ts,
A, Relationship: These obviously originated from some filamentous |
Green Alga that crawled out of the water onto land and then became |
highly modified to meet the radically changed conditions of its en- |

m vironment, i'l.
L] B !

B, Geographiesl distribution and habitat: A few primitive forms are
- aauatie while practically all the rest are terrestrial, though usu-

ally growing best in damp localities, !

G; General characteristics:
1: They always nage a definite alternation of generations consigt=
ing of a sexual plant producing eBgs and sperm alternating with
a non-sexual plant producing asexual spores; The sexusl plant is
called tha gametophyte because it produces the gametes called]egg
and sperm, The fertilized esg then develops into the asexual plm
egalled the sporophyte because ib produces asexual reproductive J
bodies called sporea; 0f o definite speeies of plant, the ezg i
end sperm eachﬁhava a definite nun_:ber of chromosomes, Thés num'ner-;
we will designate as the N number, At fertilization, egg and
aperm fuse thair'nuclei 80 that the.resulting fertilized egg con=
tains the 2N number of ahromosomesl or is said to be in the diploi

condition, The sporophyte developing from this fertilized ezg

naturally is also diploid, This diploid sporophyte finally forms |
spore-mother-cells in the divloid condition which divide once by
meiosis or the reduction division to form two cells in the hap-
w loid or N condition. These two cells divide by ordinary mitosis
to form 4 cells called spores or a tetrad of spores, each spore

being in the haploid or N condition. These Spores upon germina-

tion then produce the gametophyte whieh is in the haploid or N
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ceptible to the disease. But the old-fashioned idea that
mnight-air™ transmits disease is a fallacy. We know now that

the origin of this belief was the prevalence of nocturnal

= e e e

mosquitoes that transmit malaria, yellow fever, and possibly
other disemses. Instead of blaming the nocturnal mosquito for
causing the disease, the night air was suspected., i
b, Flies, since they breed in filth and sometimes feed on it, {
are the most dangerous animal carriers of disease. During the |
Spanish-American War more soldiers were killed of typhoid {
carried by the common housefly than by Spanish bullets, 0
c. Fomites (sing. fomes) are substances capgble of absorbing, re
retaining, and transporting infectious bacteria, f
1., Bait forvfieldmice has been smeared over with a bacillus
(B. typhi murium) that only produces a disease in mice and
then scattered in certain regions in Europe where the mice
are troublesome. A few mice eat the bait, cateh the disease,
and spread it among their kind thus starting a mouse epi-
demie which holds the rodents in check.
2. Unserupulous early Spanish conquistadors hung clothing
of people that had died of infectious diseases on trees a0
that the unsuspecting Indians should take them and be killed
off.
D, General charasteristies,

IS None of the bacteria possess chlorophyll and tharef?re photo=
W, Flevewe 2L .mz/{.\.pj(,. i ey Coued

)r..‘luf A

synthesize food for themselves.

gl a .?%o.uc;'é S A Lo Aot editeceCpp Tt e i

synthesize food for themselves-chemically so-that mow we conclude
that they are the simplest plants from which-the-blue-gresns were
probably derived.
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Most bacteria are 0.5 to 5 miera in length although some are
so small that they cannot be seen with the highest power of the
mieroscope and others are even 100 micra long.
Cell well is a firm membrane which sometimes is enclosed by a i
prominent gelatinous sheath. Masses of bacteria with this Jelly 5

sometimes form gelatinous films like "mother of vinegar" in deuay-l
b

ing liquids, %his is called the zoogloea stage,
|
Protoplasm is quite homogeneous and not even as differentiated

as in blue-greens. :

No definite nucleus exists although often gramules are present
which apparently absorb nuclear stains, !

Movement occurs in some forms due usually to one or more flagedd
gella, To see these, special methods of staining are necessary.

No sexusl method of reproduction ooours'in bacteria according i
0 the standard textbooks (although a book on Agri. Bact.,by Loehf
nis and Fred printed in 1923 denies this, Verification needed). |

Endospores, which are extremely resistant to unfavorable con- !
ditions form in some species by the shrinking of the protoplast .
and its secretion of a new cell wall inside the old. Since but a |
single spore is formed in a cell, this is not a method of repro-

duction but merely a method of living over unfavorable conditions.
]
Spherical spores called conidia are found in highly evolved

filamentous bacteria., They arise by the pinching off of flagellat-
ed cells at tip of filament,

Reproduction is extremely rapid, a bacterium dividing possibly
every 20 to 30 minutes, If this bacterial multiplication went
unchecked, the descendants of one bacterium in 8 hours would
number 60,000 while in 1,5 days the mass would £ill 200 trucks

of 5 tons capacity each,
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E, Classification. ;
1% According to morphology, or shape. 5
j B. This method is very commonly used, especially in Europe,
although it has its limitations:
1™ 1. Cells mostly globular, rarely rod-like,
| a. Single, in pairs, tetrads, clumps, but never in
chains: MICROCOCCUS

ba In pairs or in chains: STREPTOCOCCUS
6. In regular bundles of 8, 16, or more cells: SARCINA

2% Cells mostly rod-like, rarely globular or curved,

a. Without endospores: BACTERIUM

b. With endospores: - BACTLIUS |
" 3 Cells mostly curved or spiral, rarely globular or rod-

like,

8, 0f comma-shape: VIBRIO |

b. 0f rigid spiral shape: SPIRILLUM i

a. Of flexible spiral shape: SPIROCHAETA

b. The bacteria are so small and so simple in structure that we
do not know how to classify them conveniently. For instance a
very common kind of bacterium is the coceus. Since all cocei
are round we can distinguish one from the other only by size.
But obviously many different kinds of cocei are of the same
gize so as far as their morphology or shape is concerned, we
cannot identify them, Thus we must resort to physiology -

e namely how they react toward definite media or how animals re-

S act 1f they are injected into them. Thus B. coli and B, typhi

are practically the same in size and shape yet one is harmless

| and the other produces typhoid. The method of distinguishing
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Farinales (Enantioblastae): These have perfect or unisexual flowers

!Qé.h asually a double perianth differentiated into celyx and corolla.
5 ™~ gtamens are either of equal humber as perianth parts or fewer. The
ﬁeeinnq:la typically tricarpellary, synearpous, superior. Endosperm

tpresent and mealg.
A_: Gomeli*nseeae A -
n 1; Distribution: A tropical and subtropieal family of 2) genera
and 100 species. .
2, AfPinities: These are Alismaceae in which the :gynoeoim has be-
come syncarpons. Of course all kinds of modifications have arisen.
3. Characteristics: Anmial or perennial, often succulent herbs with
~ swollen nodes and leaves with sheating bases,
4; Genera: ‘ ] ;

a; Tradeseantia geniculata is a creeping fleshy plant rooting
at the nodes, Its flowers are white, actinomorphic, and po‘ssesa
6 perfect stamens. The plant was introduced accidentally from
Mexico into Pauoa Valley by Marin, a Fortuguese, over 50 years '
agos It is still found in that locality and apparently has not

y gpread. .

%. FRhoea diseolor, the only species, is a 19.(5& upright fleshy
plant native of Mexico with green leaves puz;:_p'le beneath. Zhe
inflorescence is enclosed by large brects and only 1 or 2
white flowers barely project beyond them at any one. time, The

> flowers are very ephemeral, wilting around noon; The plant is
! frequently cultivated in Honolulu: The stamen hairs are excel-
’-JJ i lent for demonstrating protoplasmie movament: I

G, Commelina is a genus of about 100 species. The plants are

Pleshy and creep over the ground, The flowers are usually blue
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and enclosed by 2 single eup-shaped bract, They are zygomorphiq:
the upper sepald being smaller than the other two and the j

two side petals being much larger than the lower one., The threa.

upper stamens have been modified into conspicuous yellow stam- |
inodia while the three fertile onesmmay be of two different ‘
shapes. At least three species are found in Hawaii, €, nudi-
flora is the common species incorrectly called "onohono grnssiﬁ
Another speoies, not yet recorded nor identified, has large 1
blue flowers. C. benghalensisy not yet recorded from here, has
purplish flowers. The flowering of this species has been stud-
jed. The inflorescence is scorpioid, as in probably all , and
enclosed by a cup-shaped bract in which water and slime has
been secreted by hairs. The immature flowers are curved down-
ward on their pqdieels in the fluid of the cup; On the day of
flowering, they stand erect and project beyond the uup; The
following day the pedicel has bent down in the opposite direet-
tion and the fruit then matures protected by the liguid. G;
benghalensis is remarkable in producing colorless cleistogam-
ous flowers on subterranean branches, A few spéciescof fomsling
melina produce edible rhizomes.

Zebrina pendula, the only species, is a oreeping plant with
leaves that are striped in two shades of green above and that
are purple helov. The flowers are pink, have 6 stamens and a
tubular corolla, It is often grown in Hawaii for a border plant
An upright plant of ano?her genus is also grown here but has

not yet been identified,
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B; Xyridaceae - Yellow-Eyed Grass Family. _
1. Pistribution: A small family of 2 genera and about 50 species ||
chiefly growing in marshes in America. ” .
P AfPinities: Apparently related to the Sagi$¢q¥4nceae from which I
L @ they differ chiefly in having grass-like leaves arising from a
shortened stem, freguent zygomorphy, and flowers solitary and
gessile in imbricated scale-like bracts to form a compact globose
head,
3; Genera.,
8. Xyris flexuosa is a grass”like plant of marshes along the
Atlantic coast. Its inflorescence produces 2 or 3 small, bright!
yellow, slightly zygomorphio flowers at a time. The formula is
P 3# 3 A3 # 3staminodia G (j}.
c; Eriolnulacese - Pipewort Family.
1. Distribution: A family of about 5 genera anﬁ 500 species chiefly
of warm regions of America in swamps and along shores of lakes
especially. f
2 Affinities: They are related to the Xyridaceae, differing ehief1
1y in having unisexual flowers,
3; Genera:

a., DFBrioesulon, one of the largest genera, has short tufted
grass-like leaves. The plants, in the Bastern States at least,
grow submerged along the sandy shores of lakes. Then i1 summer
when the water recedes, they send up their scapes bearingvdense
heads of inconspicuous white flowers; These monocots have prac=
tically modified their inflorescence in thecsame way as have
the dicot Compositae. Namely, the basal bracts of the infloresa

cence have lost:their flowers and thus have practically formed

Hunt
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an involuare; The other bracts bear unisexual flowers, in some
species the pistillate being near the center andvthe staminate
around them while in other species it is justtthe opposite.
The flowers, which according to the species are actinomorphie
or zygomorphic, have usually the following formula:
PI#3A3#3G rudimentary
P3A3A0A0G (3
E. articulatum grows throughout the Eastern United States and
in Ireland and adjacent islands. This is the only Buropean
rapresentativa of the family. How it got there is a mystery.
E., oryzetorum is axweed in rice fields in the Orient.

Pontederiaceae - Pickerel-Weed Family.
Distribution: About 6 genera of 25 species found in fresh water

or marshes of all warm regions of the world excepting Europe.

AfPinities: These plants are not related to the Eriocaulacesae,

They are probably either relafed to the Lilies or more likely %o

the Oommelinacese since both have mealy endosperm and a spathe-

1ike bract subtending the inflorescence.

Characteristics: Swemp, submerged, or freely floating plants

with more or less irregular flowers composed of 6 perianth parts,

6

o r 3 stamens, and usually a 3-celled ovary, Sympodial growth,

to be deseribed later, ooccurs.

8.

Genera:

Mbnoo?oria consisting of 3 species of Australasia is the
most primitive genus, One unreported species (probably M, va-
ginalis) grows in a taro swamp near Hauula, Oahu. The plant
grows partly submerged, the cordate leaves projecting out of
the water, The spike bears blue flowers in which the sepals

-
and petals are very slightly united at base. The one middle
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upper stamen is larger than the others. The ovary is 5-cel§%d.
The spike after fertilization bends to allow the seeds to mature
under water. The leaves of M, vaginalis can be eaten cooked while |
the rhizomes are used ih medigine in Japan. ?

Piaropus (often called Eichhornia) consists of 5 South Americanz
speciee: These usually float freely in the water, the inflated .
petioles acting as floats. The spikes have blue flowers which
matuare their seed under water. P. crassipes was introduced by i
Surtevant, a waterlily specialist, into Florida as an ornsmental |
plant. It escaped and now fills the St. John's River and many i
other rivers throughout the south to such an exsent that it im-
pedes navigation. The half-starved almost wild cattle of certain
aistricts of Florida (Green Cove Springs) for want of betber
pood walk into the river sometimes up to their shoulders to feed
upon it, When ridiqg tprough the Everglades from New Orleans one
will see barelyﬂéﬁ %igﬂplants that are floating in deep water.
But where the water is presumably shallow enough for the roots
to reach the muddy bottom, practieally every single plant forms
a cluster of flowers producing a magnificent sight; The flowers
are similar to those of Monocharia except that they have a dis-
tinet perianth tube. They are trimDrphiB; These plants have sym-
podial branching, the main axis being shifted to the side by fthe
gecondary axis which assumes the chief growth of the plant. Two
unreported specles grow in Hawaiil

pontederia is the Pickerel Weed of America. It grows 1 to 4
feet tall in shallow water and has long lanceolate leaves and
large spikes of blue flowers. Here the sepals and petals are
united about half way their length, The upper 3 perianth lobes

are more closely united, the central one being the largest. The
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lower 3 lobes likewise are more closely united but equal in size-”
The & stamens are attached to the perianth tube at different |
levels. The ovary is really ,’jﬁalleﬂ. but 2 of these abort before

maturity. The flowers are trimorphous.

e e e e —
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VI. Lilisles: Plants usually with perfect sotinomorphie flowers having 3

gepals and 3 petals which are gimilar in appearance, 2 whorls of 3

gtamens each, and 3 united superior carpels, The embryo is surrounded

by copious fleshy endosperm containing oil and albumin, rarely with

mealy endosperm as in the Farinales,

A, Tilisceae - Lily Family.

1. Distribution: A huge family found especially in temperate and

subtropieal regions, composed of over 200 genera and 2900 syeciea.{

2 AfPinities: It is difficult to determine from which group this

family has been derived because its floral formula of P 3 #3 @

A3 # 36 (3) is such a common one in the plant kingdom and be- |
eause this group is so stereotyped in floral struecture that we

get no satisfactory clue as to their possible derivation from

something else. Nevergheless, the following are the chief sugges-

ttions as to their relationship:

"~
-
b.
Ca
a.
-t

The Liliaceae of recent years are being spiit up into separate
families, but since no two taxonomists seem to agree as to the

divisions, we will retain the o0ld Liliaceae concept.

Wettstein thinks they are derived from one of the Helobiales
guch as the Alismaceae.

Miss Sargent on anatominal evidence derived from studying
seedlings believes they are derived from the Ranunoulaceae;

Hallier because of resemblance and leaf nervature of certain
Iiliaceae (Philesia) to certain Berberis species would derive
them from thexBerberidaceae:

Lotsy, in reviewing the above opinions, notices that all
these plants are derivatives of the hypothetical Froranales
and then coneludes that it is best to consider the Liliales

merely an additional Proranalian derivative.
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Onaracteristios, if we follow the old concept, are those of
the-&déiiy. In addition, they are usually peremnial herbs, dying
down after flowering to a bulb or crown of fleshy roqtstocks. In
a few cases they are woody, tree-like, or even wines.

Genera:

a. Yeratrum has perfect or imperfect usually greenisynflowers

which mature into capsules, The stem is 2 to 6 feet high, bears

large leaves, and a large greenish panicle, About 10 species
exist the common Buropean one is V. album while the American
is V. viride, commonly called American Hedlebore. This has mo
gomnection with the genus Helleborms which belongs to the
Ranununlaoeaa: The generic name is a combination of vere and
atrun meaning truly black in allusion %o its very poisonous
qualities. Both species are used in medicine., Theldrug is
bitter, very acrid, causing a tingling benumbing sensation in
the tongue. Its aotion resembles that of aconite, being a

powerful cardime depressant and spinal paralyzant, btut in add-

ition 1t has a strong emetocathartic action, and overdoses

therefore are less likely to prove fat&l; An overdose will

gause death by paralysis of the heart, The powdered root is
] commonly used as anﬁinsectiaido;

b. Gloriosa consists of mbout 6 African and 4siatio species
that climb by means of tendril-like leaf apices. The drooping
flowers are red or yellow and very ornamental. The style at
the ovary is bent abruptly upward so as to be in a horizontal
position. Dr. Harold Lyon is growing one of these species in
Bonolulu:

c. Colchicum
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o; Dianella is a genus of about 12 species found in Hawzfi.

Northern Australia, and China. The 3lants are upright herbs

with distichous linear leaves and crqiing rhizomes. The flower|

ers are panicled and inconspicuous. The anthers open by ter-
minal pores. The Dianellas found in these islands have been '
ecalled D; odorata but this is incorrect as D, odorata is a
slightly different species found in the Fhilippines. The Haw-
aiian plants are véry variable but nevertheless belong to at {
least two speéies, The common one should go by the name D. f
sandwicensis Hook. & ifn. This has berries that are as dark |
blue, as ink., The other plant is a typical desert species of
the Kau District of Hawaii. Its berries are sky blue. The -
species has not yet been descrihe&;

d. Hemerocallis fulva is the Orange Day Lily. The generic name
really means "beautiful for a day" since the flowers are shorf
lived. The plant is now found wild in Amerieca and from France
to Japan, We know it waé introduced into America and we sus-
pect that it was introduced into Europe from Asia in early
times, It was introduced a long time into Hawaii where it is
now one of ‘the commonest lilies offered for sale. The leaves
are about 2 feet lonz and the 5- to 10-flowered scapes are
gomewhat longer. The flowers are large and resemble those of
a Tiger Lily. The plant rarely sets seed., Sinee the perianth
is slightly tubular because of zonal growth, a plant like thils

~ may have given rise to the following genus;
- ) e. Aloe is a genus of about 100 species chiefly of arid dis-
triots of Afrieca. Not a single one is native to America. They

are fleshy-leaved rosette plants or even trees usually produc-

ing erect many-flowered racemes. The flowers have their peri-
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Aloe are grown in Hawaii, one of which ds A, vera,

anth very much united to form a straizht or partly curved
tube. This is usunally reddish-yellow and striped with green.
They are usually vpollinated by birdas. The tree Aloes dsually
pranch dichotomously until a flower cluster arises. This is
then pushed aside by sympodial growth. Certain species fold
up their rosettes during dry seasons to conserve moisture. ;
Others have m"windows" in their leaves %o allow rays of light

to enter. The drug ___gn is derive& from any one of 3 or 4 1
species ( A, Perryi, A. vera, A, ferox]. It is collected at |
any season by the natives who dig a small hole in the ground
near some plants. They then take a goat skin and lay it over

this depression so that the center is dished., The aloe leaves
are then gathered and placed in a eirele 2 to 3 layers thick
with their cut ends over the depression. The yellowish sweet=-
ijsh sap which flows from the leaves for about 3 hours is then
ecollected. This juice is then exported to Arabia from where

it is shipped throughout the world after evaporating down to

a dough-like or resin-like consistency. The drug is a drastic
eathartie, asoting especially on the large intestine. It is
also a valusble insecticide and therefore used in the Orient
fér the embalming of corpses. In former years aloes were mixed
with potassium nitrate to produce dyea; The so-called American
Aloe is no aloe &t all, This is a misnomer for the Yucea or

Spanish Bayonet to be deseribed later, At least 2 species of

Allium is a northern genus of 300 spe@ies characterized
chiefly by usuélly having bulbs and an umbel of flowers pro=-
tected by 2 spathes. The perianth segments are free. The mdst

fmportant species are:

Hunt Institut : |
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A. sativum, Garlis, is a small plant with flat leaves
and a bulb of several parts or gloves. The flowers are
frequently sterile and replaced by bulblets. This plant
seems nmative to the plains of western Eﬁqftary but at a
very earlynperiod was transported over all of Asia (except Iu‘
Japan), north Africa, and Europe. It was ranked by the ;|

Bgyptians among gods in taking an oath, according to Fliny,

The want of garlic was lsmented to Moses by the Israelites I':
in the wilderness, and they seem to be partial to garlie !
and its relatives ever since. The Romans are said to have
disliked it on account of the strong scent but fed it to |
their laborers to strengthen them and to their soldiers to !
excite courage. Garlic is said to have been introduced in
China 140 - 86 B,C. In many parts of Europe, the peasantry
eat their brown bdbread with slices of garlic which imparts

a flavor sgreeable to them, In seed catalogues, the sets

or bulblets produced in the umbels are listed while seed

ig rarely offered,

A, porrum, Leek, is a large plant with equitant fover-
lapping) leaves having flat halves and a simple bulb which
is not much enlarged. This according to Bailey is a sport
that arose in cultivation from A, ampelopfasum. Othera say
that it grows wild in Algiers, while still others maintain
it is a native of Switzerland. At any rate, it was culti-
vated from the earliest times and known probably throughout
the greater part of Furasia. Pliny states that the best
leeks were brought from Egypt. Leeks were brought into
great notice by the fondness of them of the Emperor Nero

who used to eat then for several days in every month to
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olear his voice, which practice led the people to nickname i!r
him Porrophagus, Leeks must have been cultivated in mgla.nd:
from time immemorial as they are on the badge of Welshmen ||
ever since the sixth century when they won a victory ower ‘I
the Saxons which they attributed to the leeks they wore i}
by the order of St. David to distinguish them in the hattleu:

The Jews complained to Moses about the absence of Egyptian

leeks during their wanderings.
A, fistulosum, Spring or Welsh Onion, is a biennial with

Pistulose leaves (oylindrical and hollow) which are large
but few in number and a bulb which is little thicker than
its neck. It is nagive to Siberia butihintroduced into Eng-
land in 1629. The Welsh Onion acquired its name not from
Welsh but from the old German walsch, meaning foreigm., It
never forms a bulb like the common onion and so it is grown
for its leaves which are used:in salads, According to Tar=-
gioni-Tozzetti it im probablx the parent species of the
onion,

A, cepa, Onion, is a biennial with fistulose leaves which:
are large but few in number and a very prominent bulb; Its
pative country is un]cnown; A%t the present time it is no
longer found growing wild but botanists usually maintain
that its native country was in the East. According to Tar-
gioni-Tozzetti it will probably prove identical with A;
fistulosum, the Welsh Onion, a species having a rather
extended range in the mountains of South Russia. The Jews
again complained to Moses for lack of them in the wildera
ness., Herodotus says there was an inseription on the Great

Pyramid stating the sum expended for onioﬁs, radishes and
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garlic, which had been consumed by the laborers during the
progress of its erection, as 1600 talents. A variety was
eultivated,,so excellent that it received worship as a
divinity, to the great amusement of the Homans, if Juvenal
ean be trusted. Egyptian monuments frequently show priests
holding them in their hands or covering an altar with a
bundle of their leaves and roots, The onions of Egypt were
mild and of excellent flavor end were eaten raw as well as
gcooked by persons of all classes. Hippocrates says that
onions wafe commonly eaten 430 B,C, There is a traditiom in
the East that when Satan stepped out of the Garden of Iden
after the fall of man, dnions sprang up from the spot where
he placed his right foot and garlic from that where his
left foot touched.

k; agoalonicum, Shallot, differs from A;cepa in its small
stature, slender awl-gshaped leaves and small gray angular
bulbs that break up,into distinet parts or cloves that co=
here at the base; The flowers are white to violet when they
oceur which is very rare. It is not known in the wild state
and DeCandolle thinks it is a sport early derived from A:
A, cepa. It is mentioned by Theophrastus and Fliny. The
latter says that it came from Ascalon, a town in Syria
#rom which the plant got its common néme. Michaud, in his
miistory of the Crusades™(1853) , says that shallots were
introduced into Europe by the returning Crusaders.

4, schoenoprasum, Chive, is a tufted perennial growing
in mats with fistulose leaves but practically no hulha:
Chives are much used in Scotch families and are considered
almost indispensable in omdzettes, T@e flowers are invari-

ably sterile (according to Vilmorin),
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9 ;(; fylipa, Tulip, is a gemus ofzabout 50 species of Eurasia.

Y

The word is derived from the Oriental for turban. Fhese arei
lowbplants having a tunicated bulb and very showy regular ;
flowers with free perianth segments flowering in spring. 5
Although quite & number of wild species are nat%ve to Bu- ||
rope, the cultivated ones are derived from Asia., In 1554
Angerius Ghislenium Busbeguius, representative of King
Ferdinand, saw tulips growing in the Sultan's garden near |
Constantinople. Beeds were sent to Vienna and the plant !
later named T, Gesneriana, although it is probably merely I
a oultivated form of the wild R. suaveolens which the Tu?ks
probably brought with them from the steppes of Turkestan.
The year 1570 is honored in Holland history as the year
when the fitst tulip flowered there. This is the begimning
of the tulip eraze or tulipomania @esoribed in the"Tulip
Noire™ by :1'““"M°By 1630 over 500 horticultural varieties
were known; Then people began speculating in new variegyies.
$he single buld of the kind called Admiral Liefkien was s
sold for 7400 mark: In 1640 the bubble burst with such
misery to the investors that the government passed a law

to prevent speculation, Now even the hest fofms can be
pought for a dollar or two. VWhen grown from seed, it takes
7 years before the plants will flower, Every season for

the first 6 years only a single leaf is proddced and a
"dropper™., This is s special structure to burry the new
bulb at the correct depth in the soil: This "dropper" con=-
gists of a downward projection of the main stem which unite
unites intimately with the basal‘leaf sheath, At the base,

the following year's bulb is produced which will absorb
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all the nourishment from the bulb that gave rise to it,

Erythronium consists of about 20 species of the nmorthern |

hemisphere. The plants resemble tulips except that the par-i_'

jahth parts are reflexed. Here belongs the Dog's Tooth
Violet of the Eastern States and the Glacier Lily of the
Rockies: Beecause the European species has red flowers,
Linnaeus named the genus Erythronium, meaning red. Most
of the apeﬁies of Erythronium, however, have white or
yellow fluwera;

Hyacinthus, consisting of 3 species, is found along the

the Mediterranean chiefly. H, orientalis is the plant which

has given rise to over 500 different cultivated forms of
Hys.ain.th; The great center for their growth is Haarlem,
Holland, and Berlin,

Yucca, Spanish Bayonet, consists of about 30 bayonet-
leaved showy xerophytes of Ameriea, chiefly on the Mexican
plateaun. They are woody low shrubs or even trees with
terminal panicles of drooping usually waxy flowers. Y.
gloriosa is said to have been introduced in Hawaii. The
unitedcstigmas of the Yuccas produce a cup. A moth called
Pronuba yuceatella flies to the flower and colleects a ball
of pollen, Then she flies to another flower and stings the
ovary to lay eggs in it., When that is done, she crawls up
the style and pokes the ball of pollen into the cup formed
by the stigmas. Thus the plant is pollinated and will pro-
duce saeﬁ; The eggs of the moth hateh and feed on most of
the seeds, a few escaping and thus reproducing the pla.nt;
The yucca consequently gains even if it does sacrifice

most of its seeds,

\
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Cordyline consists of about 10 species, chiefly of the 014

at

World tropies., They are usually shrubs which emit shoots from

|
i

e e e

the base. The leaves are long and tufted at the ends of up-
rizht hrancheé; Each loculus of the ovary is many-seeded, C,
terminalis is the Hawaiian ti which is found from Hawaii %o |
China. The Hawaiisns formerly made 2 kind of beer from the

vhizomes while later they learned to ferment a liquor from it.;
|
1

"
horticultursl varieties with ornamental foliage are also growm|
; it

The leaves are stilluused for the wrapping of food. A few

in Hawaii.
Brocaena consists of about 50 spesies of the 0ld World trop-

fes, most of which are shrubby or tree-like with a few upright
stems, In general, they resemble the genus Cordylinezexcept
that each loculus of the ovary contains a single seed. D. amrej
aurea is the Halapepe, native to the Hawaiian Islands especial
1y in arid districets. The name Halapepe really means baby hala
in allusion to its resemblance to the Hala or Pandanus, It is
25 to 35 feet high and has a straight trunk 1 to 3 feet in
diameter. The branches are erect and stiff, bearing terminal
whorls of linear leaves, The berries are red but turnm brown

on drying. The wood is extremely soft and was therefore used
by the Hawaiians for the carving of idols, D, draco is the

is the Dragon Tree nntive to the Canary Islands, famous for
the great age and size itcattains, One tree is famous and so
deseribed and pictured in many botanieal books. It was 70

feet high with a trunk 45 feet in circumference, and was re-
puted to be 6000 years old, a figure possibly exaggerated, It
grew in Orotava on the Island of Tenertff and was destroyed by

a hurrieane in 1868, The dried resin of this plant is Dragon's

g2 _ |
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Blood, which is formed into a brilliant red powder. (Juice of
Calamis draco slso was called Dragon's Blood,) i
Agtelia, composed of about 10 species, is found in the 0ld

World tropics growing especially on moist free trunks. 4,
veratroides, or Painiu of the Hawaiians, is the common endemic
species here whigh varies considerably. The flowers are uni-
gexual by abortion and the berries are orange in csolor,
Asparagus is a genus of 150 species of dry regions of the
013 World. These are erect or climbing, sometimes woody, plant’
plants. A, officinalis, the Asparagus, is native to the sea=- %
shores and sandy areas from Great Brittain to Yentral Asia, }
The plant was knmown to the Romans about 200 B.C., the wild
and cultivated being eaten indiscriminately as a delicacy,
proving that cultivated varieties had not yet originated. %he
Asparagus is a dioecious perennial whose tops die down yearly.
Only after the third year do the plants produce their nodding
greenish-yellow flowers. The plants insggase in size until
they are about 10 years old when the size ofvthe shoots dimin-
ighes rapidly. Nevertheless under exceptionally favorable
conditions, asparagus beds 20 to 30 years old may produce
profitable crops. In early spring the shoots are cut and marke
eted while later they are allowed to develop into branches
that will manufacture food for the next seasond growth. The
gtaminate plants produce one third more shoots than the pis-
tillate. The shoots are covered with small scale-like leaves,
In their axils arise green linear branches or cladodes that
take the place of leaves. A common practice formerly was %o
add salt to “sparagus beds to kill the‘%eeds and to act as a
fertilizer. This was of course possible becsuse the Asparagus
is typiecally a coastal dune plant,




G. Iridaceae - Iris Family,

1.

s 2.
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chiefly at the Cape of Good Hope and in tropical and subtropi=-

cal America,

8.

b.

ti

Genera,

2.

Distribution: There are 60 genera and 1000 species found

- e ———

Affinities: Their exact affinity is in doubt.
Among the Amaryllids was a tendenoy to lose three of the
stamens (Tecophilea) thus possibly getting to the.Iridaceae 1
in whish the inner whorl has become entirely lost. Good |

evidence for this is shown in Heinricher's experiments with
Iris to be deseribed later,

Lotsy thinks they may have been derived from the Lilimceae
since Crocus, the most primitive Iridaceae genus, links up
in habit and appearance with Colchicum even to the possess
gion of oorma;

Characteristics: Upright herbs with rhizomes or bulbs, dis-
echous basal leaves and flowers with P 3 # 3 A 3 G (3)

Crocus consists of 75 species native to the Meditérranean
region. Four or five species are commonly planted in gardens
and flower soon after the snow is off the ground. The plants
are small and acaulescent, and possess a corm: The flowers
are white, yellow or lilac and have included stamens and a
very long pistil, C, sativus comes originally from Asia Mine
or, This plant has been cultivated from the time of Homer
and is now sterile unless pollinated by wild plants. Saffron
is the deep orange-colored substance consisting of the aro=-
matic pungent, dried stigmas. In medicine this was formerly
used as a tea to promote eruption in measles, scarlet féver,

ete,, but now abandoned, It is at present chiefly used to




eolor confectionary, liguors, varnishes, ete,, and ocoa-
gionally as a flavoring extraet in cookery, It is commonly
used in eoloring butter and cheese. One part of saffron in

1000 will give a distinet yellow tincture used in dyeing,

s Sl e i

b. Mariea gracilis, cultivated on the campus, has outspread
white sepals brown-spotted at base, upright blue and browm f
petals and upright linear stamens grown to the pistil. It

thus leads over to the genus Iris.

o, Iris is the big genusm, containing over 150 species.They
are commonly called Iris or Fleur-de-lis while the lilac-
and purple-flowered cultivated species are known as "blue
flags", The Fresnch words fleur-de-lis mean lite;ally "flow-
er of the lily"., The Fremch emblem fleur-de-lis is a con-
ventional flower often said to have been suggested by the
iris. It 1s a very old emblem, having been borne in the
erown of EmpresssTheodora in 527 A.D. The coat of arms of
ancient France (1179) was a blue field sprinkled with fleur-
de-lis, Their number was reduced to 3 in 1364, The Irises
are rather specialized for entomophily. Their flowers are
really highly evolved Marica flowers. The sepals are deflex-
ed and usually called "falls"; They are often bearded. Here
insects alight. The petals are upright and called "standard#
Each stamen is protected beneath an arching petal-like stylg
When an insect lands on a fall, it usually touches the de-
Tlexed stigma, thus pollinating the flower. Then it crawls

-] under Fhe stigma to collect nectar and is thus dusted with
pollen, This method prevents self-pollination; Heinricher's
work is interesting since it seems %o prove that the Iris

Family was derived from the Amaryllids, In 1878 in the Graz
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Botanical Garden Heinricher noticed flowers of I.pallida '
with the typically missing whorl of inner stamens developed.a:
This anomaly held for succeeding years in 10 % 30% of the ri
flowers, Not always were the stamens fully formed for aoms-l
-~ times only staminodia with or without anthers, and sometimet;
only style-like members were produced. Heinricher sought to i
f£ix the character in an atavistic race by breeding. In the

gsecond generation arose a still more atavistic type for not

- ——

only were there 6 stamens but the 3 upright petals assumed
the form of the other 3 - namely all were bearded and spreat
1:33: What makes this even more interesting is the fact yhat
in the Section Euiris of the genus, there are two species;
I, faleifolia and I. longiscapa which have the same condi-
tion mormally. Thus they are primitive members of the genus,
Several species (ochiefly I. ensata but also I. japoniea,
I; setosa, ato:) are cultivated in the Orient for their
rhizomes which furnish an edible starch. I; florentina (
also I. pallida, I. germanica), native of northern Italy
furnishes the scented orris root. ™rris" is merely a cor=-
ruption of Iris while the "root™ is really the rhizome;
Powdered orris root i3 sparingly used in medicine. Now it
is chiefly used in the manufacture of scented toothpowder
and is the chief ingredient of sachet powder., Iris green
of painters was obtained by treating any violet Iris flower
with lime;

d. Sisyrinechium,- Blue=Eyed Grass, is composed of over 50

American species, The plants are grass-like and have fibmom

rous roots., The flowers are small and usually bright blue,
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and have egqual perianth parts, S. acre isxa yellow-flowered
gpecies endemic to the high mountains of Hawaii and Maui,
The Hawaiians used the acrid Jjuice to give a blue stain %o

their tattoo marks,

B Belameanda chinensis, the only species, is the Blackberry

fl

H, Bro
1.

Lily native to the Orient but long planted in Hawaii and in
North America where it hss gone wild, The plant in habit
resembles an Iris but the flowers are about 1% inches in
diameter and yellow spotted with orange. At maturity, the
esapsule valves fall away and leave the black seeds in a
blackberry-like cluster hanging to the peduncle. The plant
ig also called Leopard Flower because of the spotted peria
anth. This has been translated into the Latin "Pardanthus"
by which the plant is usually known in the trade.

Gladiolus consists of 100 to 200 speeies according to
different aunthorities. They are found around the lMedfterran-
aan and especially around the Cape of Good Ebps. The name
eomes from the ILatin and means a "small sword" in allusion
to the shape of the leaves. Phe cultivated Gladioli are
notorious hybrids and cannot be amscribed to any one apecies:
They are commonly planted in Hawaii; The flowers are zygo-
morphic, the upper 3 perianth parts beinz larger than the
lower;

meliaceae.

Digtribution: This family is named in honor of Olans Bromel,

a Swedish botanist., It is composed of 40 exclusively American
genera.

2; Affinities:
a; This family is not related to the Iridaceae since it has

6 stamens, not 3,
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b; It is nsually put in whth the Farinales since it has
mealy endosperm. This view is probably not as good as the
next; i
o; It seems to be related to the Agavaceae through Puya b
~. which has the smame habits of & ?romeliad and differs merelyl
in having a half inferior ovary. |
5; Characteristies:

8. The ovary is inferior or rarely superior. The flowers

are often regular but in a one-sided inflorescence, are
zygnmorphia; The dividing walls of the ovary enclose a
vertical slit whose walls secrete nemtar thgt escapes
through an opening at the base of the style. This struc-
ture is called a septal gland.

b; This is a tropical and subtropical family very often
living among rocks or as epiphytes and but seldom on the
earth; The epiphytes live in the rain forests, and have
many ourious adaptations for collecting water and humus.
This water may become so abundant in the leaf axil that
Utricularias will grow in it. These .then send out stolons
which reach other "Pountains", thus looping from one Brom-
eliad to anofher. ¥his water is absorbed by curious hairs,
peltate in shape. Perhaps organic matter is also so obtain-
ed since fragments of rotting leaves and insects get into
it. Thus Mez kept a Vriesia suspended for & year in good

nhealth by filling the sheath cavity with water containing
'~ inorganie nutrient aolution;
c, The leaves possess strong xerophytic characters, having a

strong cuticle and water storage parenchyma between epider-

mis and chlorenchyma, The leaf margins are often spiny with
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d-'

Genera:

a.

feroocious appendages., Thus Puya chilensis has hooks used

J
i
for fish-hooks by the natives, Sometimes the leaves are it
ugsed for grasping, forming a rigid erook or being tendril- il
. 4 ]

f

1ike. The primary root is short lived, but many adventiuouﬁ

roots develop, In epiphytes, the root is used for fixation J,
:'

Some genera are very shy on flowers. Thus Cryptanthus re- ||

or soon becomes lost. Some of these secrete an adhesive gum%

produces almost wholly by stolons. The Bromeliad flowers t
are short lived, brilliant, and often associated with oolorgg
ed bracts, The floral axis is sometimes persisting for

several years, becomes woody, and produces new flowers each

season,

Ananas ananas, the pineapple, is the most important. The
name is derived from the native one. The whole inflorescence
ineluding axis, bracts and abortive flowers become succulent
and produce a big aynoarp; Furthermore, the axis prolifera
ates and produces a crown of leaves., This plant contains
eitriec and malic acids, a proteolytic enzyme bromelin which
resembles trypsin, and also a milk-gurdling ferment., Pine~
apples never contain the maggot of the fruit fly, because
when the esgs are laid, they are digested before they have
$he opportunity to hatech. A spiny pineapple was early intro-
duced in Hawaii and still persists in dry, rocky places. But
with the introduction of a larger-fruited,j;almost spineless
variety the former is no longer cultivuted; The pineapple
produces adventitious roots in the axils of its leaves to
absorb the water and inorgenic salts collected there., Thus

it is similar to other bromeliads with an epiphytic habitat.
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Dioscoreaceae - the Yam Family,

Hunt Institute for Botanical Documentation

Billhergia consists of 30 - 40 speeies of ornamental

}
i
plants. They are acaulescent and have long leaves that are {

The flowers are usually blue and showy and subtended by

usually large showy red bracts. Two species are planted on

1
funnel-shaped at the base to catech water and organic mattar.w
f
i
]
|
i

the campus, one being B, Sgundersii, (Aechmea fulgens, aimil-_
ar to a Billbergia is also reported as growing in these %
islands,) J
T4llandsia nsneoides (Dendropogon usneoides of American 7
Code),,is the Spanish Moss, Hanging Moss, or Air Flant. It
is a gray lichen-like plant which has no roots when adult
but curls around a support. This bromeliad ranges farther
north than any other, It festoons the trees in the Southern
States, frequently smothering them. The seedling has a root
which soon dies yet the horse-hair-like sclerenchymatous
strand remains to keep it moored; It is a shy seeder but
the wind drifts bits around and birds use it for nests which
start growing. Since this plant appeared to shed water, Lin-
naeus named it after his friend Dr. Tillands who could not
gtand the wdter because of seasicknesa; The entire plant is
covered with peltate hairs that absorb and hold rainwater
for gradual Essimilation; The plant possesses stomata but
these have degenerated and never open; The dead plant, com-
posed solely of woody tissue, is used as a substitute for
horse hair in the stuffing of mattresses and auto cushiona;
The plant is commonly grown in Homolulu hanging from a sus-
pended barrel hoop;
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Distribution: There are sbout 10 genera found throughout

the world in warm and tropiecal regions.

AfPinities: This family seems best derived from the Smilaxes |
gince they are both climbers and both generally produce barrieq;
The flower is of the general 1lily type with the stamens all i
fertile or the three inner changed into staminodis (this also
gceurs in Amgryllids); The ovary isiinferior and tubular. Thus
this family seems to be another lily derivative.

General characteristics: Some of these plants usually have |
odd tubers which develop from the first internode above the
cotyledon; For the first one or two years only one or two
leaves are produced while in the third year a twining stem devJ
elops, The old tuber gets to be half a yard long and is deeply
buried and very brittle; From these, annual aerial shoots arise
The tubers grow by means of a cortical cambium as do the Dra-
oaena!: Dioscorea prehensilis (Scott: Annals 11:327) has its
tubers covered with long thorn-roots (similar conditionm in the
palm, Ireartea ferox). Some species are monoecious while others
are dioecious,

Genera:

a. Dioscorea is a huge genus having capsular fruits., In many
cases the species are only known from plants of one ae;;
These plants furnish the yams, substitutes for potatoes;

The negro word "yam"™ means "to eat"; There are two species
in Hawaii: D, bulbifera which has cordate leaves and axil-
lary tubers called "alasla™, and D; pentaphylla, the piia
of th? Hawsiians, This has lobed leaves and no axillary
tuber, Beveral speeies in the tropies are cultivated for thi

their starchy underground tubers, which may weizh 50 = 80
1bs,
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b.

festudinaria contains two Cape species. T. elephantipes,
the Hottentot Bread, has a tuber very rich in starch., I%
grows very slowly btut may becomé& 3 yards in circumference

and 3 feet high,

Taccaceae.

1

2.

Digtribution: A family of 2 genera and about 10 species of

the tropies, especially in eastern Asia.

Affinities: This is a puzzling group about whose relation-

ghip no one seems to agree. They seem to have both monocot and

diocot affinities. I have placed them here so that we can study

them at this time. Not because I believe that they are neces-

garily one of the Liliales. Their puzzling relationship is

jndieated by the following opinions held by Taxonomists:

8.

b.

g

Jugsieu puts them near Narcissus,

R; Brown places them between the Aracese and the Aristo-
lochiaceae. His idea of aracean affinity is based on the
leaves of Tacca leontopetaloides which resemble those of
Amorphophallus;

Reichenbach puts them with the Araceae,

Masters sees in them a relationship to the Aristolochiac-
eae, dantalaceae, and Araceae,

Bagkerville thinks they are an annectant group between
the Araceae and Pandanaceae;

Hooker places them with the Burmanniacease since:both are
epigynous and have parietal placentation, many small ana-
tropous bitegumented seeds, and endosperm, But the face-
ncese have only one loeulus in the ovary.

Olark and Baillon place them with the Orchids.
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h. Pax says they form a bridge from the Amaryllidaceae over

the Dioscorisceae to the Burmanniaceae.

o ——— e

i; Lotsy thinks they were derived from Aspidistra of the
Liliacese and gave rise to Thismia of the Burmanniaceae,.

3: Genera;
a: Tacoa pinnatifida, the Pia ofvthe Hawaiians, is widespread

in the tropies, common in Polynesis, and native to Hawail

S DA

where it grows in open woods and grassy plains near the
coast. (Gleason seems to think the Hawaiian species is T; l
oceanica while other Polynesian species is T; pinnatifiﬂa.}'
The plant is a coarse herb with large pinnatifid leaves

and starchy tubers, The flowers are in umbels and from them
arise numerous eurious filiform braats; It was formerly
much eultivated in Hawaii for arrowroot but this indusiry
hes endeé. In Tahiti and other places it is both wild and
cultivated. When cultivated, the tubers tend to lose some
of their acridity and bitterness, The roots are rasped and
macerated for 4 to 5 days in water to wash out the starch
which is then sold as Tahiti Arrawroot;

.
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YIII: Soitaminales - We begin now to get into the exireme members of
the monocots which show wild extravagances in floral structure. They
may be characterized aw follows: The whole flower is zygomorphiec or
wholly irregular, Their perianth is of 6 leaves whioch may or may not

-i
|

~ be differentiated into calyx and corolla. The stamens were originally:

6 in 2 oircles but usually only a part of them are fertile; sometimes

only 1, the others forming corolla-like staminodia., The ovary is in- |

ferior and 1- to 3-celled, The seeds usually have an aril and also

|
1
i

endosperm and perisperm. All in all, they represent the lily type

gone wild over irregularity.
A, Musaceae - Banana Family,

T

2.

3.

Hunt Institute for Botanical Documentation

Distribution: This is a family of 4 genera of which Heliconia
species are practieally the only ones thought to be native to
the New World.: But, aceording to DeCandolleg,species of Musa
or Banana were grown in America before its dkscovery by Colum-
bua: They were probably introduced during the travels of prim-
itive races from one continent to another,

Affinities: These are probably lily derivatives, the most
primitive genus, Ravenala, having 3 egual sepals, 3 petals (1
of which is small), 6 stamens, and a style with 3 stigmas,

Genera:

a, Ravar_:ala. madagascariensis is the Travelers' Tree of Mada-
gascear. This genus once had a wide distribution though now
the only other species is R, guyanensis of @uinea and North
Brazil. The former tree is axweird-looking growth, some 10
meters high with leaves growing in 2 rows, thus forming a
perfect fan, When a cuf is made into the thieck, firm end of

the petiole, a stream of pure clear water gushes out, There




tied together in threads, This species is ciltivated here.

G,
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{
ig a kind of natural eavity, or cecistern, at the base of the]
petiole, and the water collected on the broad and ribbed
gurface of the lesaf, flows down 2 groove and is stored, The |
blade, as in the banana, has a strong midriy with many veins!
running to the margin, but no marginal vein. Thus is is !
eagsily split by the wind which, however, does not seem to ;
harm the plant very much, The flowers are protected by grsat;
gpathes in axillary inflorescences. Zhe flower is only slighl
1y xygamorphia; there are 3 pointed elongate sepals and ﬁ
the 2 lateral petals are like these but the median one is l
gshorter., fhere are 6 fertile stamens ardd a style with 3
stigmas. The fruit is a capsule containing seeds with slit-
ted splendidly sky-blue arila; The seeds are edible, The
plant is not uncqm@qnly plantg& in Hawaii,
Strelisigdis‘Eiosglfnfelated to Ravenala but is much more
zygomorphic., The 2 lateral petals are fused and enclose the
5 stamens. The third petal is reduced to a 3-cornered broad
short leaf. The style sticks out between the fused petals
while the 2 lateral sepals are hollow and the third long
pointed. S. reginse whose fused petals are blue and the

other parts orange, is pollenated by birds, The gmains are

lusa, the banana, has all its perianth leaves except the
median inner one cohering, Often all 5 points can be seen
but in M. ensete and allies the 2 lateral are reduced and so
only 3 points are seen, The median posterior stamen is usu-
ally absent but may produce a staminodium, The flowers of
this genus are unisexual, the upper clusters on the stem

functioning as males, the lower fertile and giving rise to
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the "hands" of fruit, Honey in secreted in the female i’loweq’{
from septal glands (as in Bromelisceae) while in the male |
the ovaery rudiment turns into a nectary. Bisexual flowers I
have been observed in the middle bracts. Tischler has made |
g study of pollen in bananas. The pgultivated speeies pro- '

duce no seed but the wild species have many, the fruits

S ——————

resembling Iris capsules, Tischler found that the bananas

I
have different chromosome numbers. Thus in the haploid gen- |

|
]

eration, M, sapientum "Dole" has 8, "Rajah of Siam" 16, !
and "Kladi™ 24: There are then uni-, bi-, and tri-valent :
racea; A1 undergo abnormal reduction division showing evi=-
dence of hybridization. They are native of the tropics of
the Old World, but have now spread to the entire tropical
zone, M. paradisiasca, the plantain, is usually eaten cocked.
Over 50 varieties of native bananas were known to the Hawa-
iians before the time of Capt. Cook. Their name was ihls;
Then in 1855 the Chinese Banana (H; Cavendishii) was intro-
duced and since then has largely driven out the native war-
ieties from cultivation, Many still persist, however, in
ravines throughout the islands. The banana was cultivated
in South America before the time of Columbus, In faet,
leaves have been found in Peruvian tombs, and the Astecs
offered bananas at the shrine of the goddess Gentcotl: The
banana is really acaulescent, the stem being reduded to
form a bulb, The apparent stem-structure of the plant is
\;' due to the petioles that are wrapped one inside the other.
Then at flowering, a terminal inflorescence with bracts is
pushed thraough the sheathing leaves to the tnp; Here it
remaing upright in the wild Tghitian species (M; F%}) found
wild on Tantalus, while in all others it droops because of
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B, Cannaceae - Canna Family.

1.

2'

3
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al and subtropical America. The number of species awecording to
one suthority is 25 while according to another it is 66. This

discrepancy is due to the fact that the Cannas readily hybrid-
ize and that these hybrids are frequently mistaken for distinct

gpecies,

aceae.,

weight: The plant dies after fruiting. New bulbs, however,
arise from the base of the old, M. textilis, endemic to the
Philippines, produces Abaca or Manilla Hemp. Its fruit is
not edible, Thig plant is now grown in Hawaii as well as
innumerable E;é;;;; of banana,

Heliconia is composed of 30 Amerigan species, probably 2

N P S

being now grovm in Hawaii., The plant is grown as an ornamen-

4$al because of its long-petioled banana-like leaves and s
ghowy upright folded bracts that conceal inconspiecuous

— ————

flowers.

Distribution: This is a mogogeneriec family limited to tropic-

Affinities: These plants are probably derived from the Mus-

Genera;
Canna has a free leaved 3-parted calyx and the corolla
is also 3-parted although the petals are united at the bass;
the androecium is composed of 1 - 5 stamens borne on the
eorolla tube. These are all corolila-like but one, whose
right half carries an anther with 2 pollen sacs while the
left half is petal—like: Of these staminodia, the one which
gstands opposite the fertile stamen is downward rc&led. this
is falsely called the ™abellum"., The other 2 or 3 are call?
gide staminodia. The ovary id 3-celled with 2 rows of ovules




c-

1‘

2.
3-

in eamch cell, The style is thickish and petal-like. The
method of pollenation has not yet been studied. It is pros

bably curious as the structure of fthe flower while in the

bud indicates. Several cannas have long been naturalized im |

Hawaii. The common name for them is C., indica, a name pro-
bably embrasing many distinet yet unrecognized species in :
different parts of the world; The Hawailian name is Aliipoe
while the Puropean is Indian Shot, in allusion to the aife
and shape of the spherical black hard seeds to swan shot.
The testa is so resistant to water penetration that the
geed will not germinate for many years, The best way o' in-
duce germination is by eracking them with s hammer, boiling
them, or soakingz them in acids, C., edulis is cultivated
for its rootatocks which bear edible tubers, From these is
made Queensland Arrowroot or tous les mois.
Zingiberaceae - Ginger Family.
Distribution: About 20 - 40 genera and over 400 species found
chiefly in the tropiecs of the 0ld World. .-
Affinities: These are clearly derived from the Cannaceae, .
Characteristics: They have long sheathing leaves and a lizule
Many produce rhizomes like Canna. *the flowers are zygomorphic,
‘here are 5 sepals and 3 petals while only 1 stamen, the pos-
terior of the inner cirele, remains fertile., The other stamens
have usually changed to staminodia. Thus the 2 upper of the
outer cirecle hecome corolla-like or are lost; while the 2
lower of the inner circle together form the lahellum; The an-
terior one of the outer eirecle fails entirely. Thus the label=-
lum of the Zingiberacese is composed of ? fused staminodia
while that of Canna is composed of but one; The ovary is tri=

locular ani the seeds have aril, perisperm, and endosperm,
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There are some curious dnsect adaptations. Thus in some
species nectar is secreted by a pair of epigynous glands often
very long and resembling staminodin, while in Roscoeg purpurea
there 1s a lever mechanism gimilar to that of Salvia.

4; Genera:

a. OZingiber zerumbet, the awapuhi of the Hawaiians, is occa-

e e S e P e A S

gionally very common in the more open forests of the lower

zone, a8 on lantalus, The plant is native to Hawaii but slsﬁ

found elsewhere., The vegetative stems are 1 - 2 fe?t high {

while the inflorescence is borne on a shorter stem, ‘he in-

floresence is terminal andccomposed of large imbricated

bracts from which a few ephemeral whitish flowers at a time

project. The inflorescence holds a large quantity of mueil-
. aginous material which is locally used as a shampoo;

b; Zingiber zingiber, also found here but not native, is the
ginger of commerce. Its flowers consist of 3 sepals, 3 pet-
als, a labellum of 3 staminodia of which the central one
is the largest,a gtamen that has remained fertile and partly
surrounded the pistil while the 2 remaining according to
one view are missing while according to another have devel-~
oped into 2 filiform nectaries, The rhizomes when merely
dried are sold as Barbados Ginger while if peeled, as Jam-
aica Ginger, It is used 4s a tonie iu medieine, as a spice
in cooking, as a preserve in sugar, and in the mamafacture
of ginger ale and liquers,

Q;'. ¢. Languas coronsria (Alpinia speciosa or nutans) is the
shell-flower planted in all tropical regions, Here the per=-
ianth lobes are tinged with magenta while the large fleshy |
lagbellum is yellow with various reddisl-brown markings,

Well developed epigynous nectaries exist,
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~ this plant. The fruit is used an an aromatie innmedicine

!.

Curcuma longa, turmeric of the English and olema of the
Hgwaiians, is supposed to have been ecultivated in India for
such a long time that it no longer produces seed, It has es=

oaped in Hawaii where it was used in coloring tapa yellow,

hence the name olena from lena, meaning yellow., It differs .
chiefly from Zingiber in having the lateral staminodia petalg
like. The rhizomes are largely used in India as an ingredi- ;
ent of Curry Fowder., It is now rarely used in medicine ex-
eept in coloring ointments and tinetures. Paper soaked in
the yellow dye is turmeric paper, used as a test for alkal-
in substances which turm it from yellow to brown, and for
boric acid which turns it rad—brcwn:

Elletaria cardamomum, native of Malabar, is posaibly grown
in Hawaii. from time immemorial, great numbers of the natival
¢f Indie have derived a livelihood from the cultivation of

and is largely consumed in the East as a condiment,

Mantisia saltatoria, the Dancing Girl, is one of the
plants with the weirdest flowers. The floral shoots bearing
only scales end in a panicle with great violet bracts and '
0dd violet and yellow flowers. The calyx is elongate, top-
shaped, constricted in the middle and blown out below the
conatriction; From the calyx the cylindrie hairy corolla
tube which ends in 3 points arises, The great labellum is
turned back so that its under side covers part of the corol-
la tube., The two long side staminodia are grown to the fila-
ment of the fertile stamen for a short distance and then

become free as filaments, The style lies in a hollow in the

L}
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fertile stamen filament, runs bstweem the anthers snd ex- \

poses the stigma beyond them, This plent is not grown in
Hawaii but many others of the Ginger Family, too numerous

to mention,

D, Marantaceae - Arrowroot Family

—

ﬁ

1. Distribution: This is a family of about 15 genera chiefly of

L

the tropics of the New World while the Zingiberaceae were found
chiefly in the tropies of the 0l1d.

———

2; Affinities: These plants are undoubtedly derived from the
Zingiberaaeae;

3; Characteristics: This family has .gone the lim?t in departure
from the lilies and gave rise to nothing higher. The flower is
very irregular and cannot be divided into equal parts. They are|
perennial herbs with rhizomes, Phe leaf has a sheath, and at
the junction of blade and stem is a pulvinua; The perianth is
composed of 2 trimerous whorls., Generally 2 or 1 member pro-
duces petaloid staminodia. The posterior stamen of the inner
whorl has a half ahther while the other helf is a ataminodium:
The laterals of the inner whorl are petaloid; the one being
hooded and enclosing the style and stigma while the other forms
a broad, leathery and warted strueture, The inferior ovary,
which has axseptal mectary, is tri- or uniloeular, each loeuluﬁ

_ having one ovule, Aril and perisperm are both preseﬁt;

4, Genera:

a, Maranta arundinascea, the West Indian Arrowroot, has been
‘J’ n known in European gardens as fdr back as 1132:
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IX,

Miecrospermales (Orchidales): The flowers of this order are oyeclie
and deriwed from a pentacyclie trimerous type but often with great re-
duoction in the androecium, The ovary is inferior, uniloenlar or trilocu-
lar, and with many small ovules, The fruit is a capsule containing many
minute seeds with thin membranous testa and a small few celled undiffer-
entiated embryo. The endosperm is either present or absent and upon this
fact the two families Burmanniaceme (usually actinomorphic and enﬂosps?n
ous) and Orchidaceae (usually zygomorphiec and exendospermous) are made,
A; Burmanniaceae:

1; Distribution: This family consists of only 12 genera and 60
species but has a remarkably wide distribution in the tropics.

(0f Burmannia there are 20 species in the tropics of both hemis-
pheres, Gymnosiphon is found in the tropics of all 3 great con-
tinents; Dictyostegie is found in America and Afriea; Thismia in
Asia and America; But the great center of the family is the Malay
Archipelago and Brazil;) Thus its distribution shows that it must
be a very ancient family:

2: Affinities; This family is an interesting link between the epi-
zynous Liliales such as the Amaryllids and the Orchids which they
resemble in havigg many tiny seeds with undifferentiated embryo:
All exeept certain Burmamnia species are leafless saprophytes or
rarely parasites,

3. Characteristics: Usually leafless saprophytes or rarely para-
gites with unsually a?tiqomgrphie flowers and endospermous Beeﬁs;

4, Genera: . Ut

a, Thismia javanica grows on hills around Buitenzorg. It is a
saprophyte with only the flower stalks above ground. The under-

ground organs, which are roots, are peculiar white or browm-
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Orchidaceae - Orchid Family,

1.

¥n Imovm, and this number is constantly increasing, Thus in 1907 a

21

3

_ the extratropieal species being terrestrial while the tropiecal

== — . R — s
ish threads 1 mm. in dismeter, growing sometimes in knots or

gkeing, A few thicker and darker ones run horizontally and on

’

l
these many edventitious shoots arise. They would seem at firat:}
gight to be rhizomes but they have no leaf secales, bear root l
aaps and have root anatomy. Hence the plant is one which pro- l
duces root sprouts. *he shoots, which have 6 - B secales, are :
white and 1.4 - 2.5 om., long, The vascular bundle is in a
eircle with excellent endodermis, which is as good as in the

root, The stems produce 2 - 3 flowers that have a furrowed

tube, white with orange stripes, Inside these are 12 ridges
netted up with cross-beams, At the base is a ring., Phere are 3
calyx teeth while the 3 corolla teeth are remarkably long be-
gause of a great 1.3 om, appendage. The 6 stamens, which have

very well developed connectives, are on thevtube,
Distribution: Thers are over 400 genera and 15,000 species

New Guinea expedition brought back 1102 new species. Orchids us-
wally are few in individuals but great in the number of different
species in a tropiecal forest. They are found throughout the world,

ones are usually epiphytic.

Affinities: They are probably derived from the Burmanniaceae
from whom they diffe? chiefly in having zygomorphic flowers and
exendospermous seeds,

Gharacteristics:

a. General considerations: The flowers are hermaphroditiec and
medianly zygomorphie, The perianth is composed of 2 alternat-

ing trimerous whorls, with the median member differing from

the laterals, particularly in the dnner whorl where it pro-
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dueces the lip: Usually there are omly 1 or 2 fertile stamens.
fhere are 3 carpels and 3 stigmas, though usually only 2 are
receptive: The ovary is usually unilocular with many minute

oviles on parietal placentae. The fruit is a capsule while tha_

aseceds are many and small with a thin membrane around an undif-

o

ferentiated embryo lacking endosperm. Ihe distinetive mark of
the orchids is the cyneeeium, a structure formed by the union !

of pistil and stamens., This body is sometimes ealled the "aol-E
umm™, although this term is also applied in other plants to
an organ formed hy‘the union of stamens alone, The gynandrium |
may be composed of 1 fertile stamen represented by an anther
grown to the style, or (as in Cypripedium) of 2 stamens, and
there may be steminodes also inasmuch as the stamens are mor- |
phologically or originally 6. Their habits are very various:
They are terrestrial or epiphytie, autotropic or saprophytic,
with flowers that are usually conspicuous because of size,
brilliancy and oddity. The roots, rhizomes, and stem parts
may thieken up as food making or storing organn; Sometimes
the stem is reduced, Thus in Taeniophyllum scarcely anything
but green roots are present. Air roots with velamen are com-
mon, Some are climbers, like Galeols, which reach 100 feet
ﬁith their climbing roots snd secale-like leaves. In 1903 Hoel
Bernard tried fo grow seedlings under aseptic conditions: He
found that the embryo only swelled and turned green, and then
died., When he added an endophytie fungus isolated from old
roots, however, the cotyledons and root-hairs developed, *hus
1t was discovered that the fungus invades the seed through the
suspensor so that the cells of the lower part become full of
gnarled hyphse some of which are digested. The iﬁ 3 - 4 months

roots develop. Mycorrhiza are thus prereguisite to growth.
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Special considerations: In some cases (Catasetum), when the
leaves fall, the ends of the fibrovéscular bundles act as
thorns. In others,(Diaerium bicornutum), hollow pseudobulbs
ocour which serve as myrmecophilous domatia, The highest num-
ber of stamens in any archid is 5 (Arundina pentandra), but
only one of the five is often well developed, Figures 1 - 4

Y g e e e el

represent bud conditions of different orchids while fig. 5

ghows a mature flower diagram. Upon reaching maturity, each

e —— e —

flower twists its ovary throusgh 180° so that after resupina-
tion the single stamen lies ovposite the bract; The infertile
atamens may produce staminodia, These when small are often
called atelidia. Very rarely do sporophylls sit directly on
the torus., This does ocour, however, on Diurus, But usually
between perianth and sporophylls arises an elongation of the
axis called a gynandrium which bears the sporophylls on the
tip: In Corymbis veratrifolia the anthers stand upright on
this gynandrium, If the next internode below elongates, the
petals become raised above the sepals, Thus there may arise
both 8 gynandriumband a gynandriophore. It may happen that 2
sepals and | petrl get carried up on the gynandriophore (Iry-
mode), or 1 sepal anl 2 petals, In some orchids, a third stig-
ma is sterile and built into a rostellum around the pollinia,
In certain orchids (Cephalanthera) this stigma remains rudi-
mentary and the mealy pollen falls directly on the fertile
atigmas and effects self-pollenation. In most orchids, how-
ever, the pollen is in waxy pollinia., In Dendrobium an insect
merely knocks these out and it depends on chance whether they
reach the stigma, Usually the pollinia form a stem-like pro-

cess termed caudicle which comes into assoeciation with a stiek
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Genera;

B

b.

y mass of degenerated rostellar tissue; or a part of the ros-

tellum itself forms a stem process called m stipe. Thus in

&
|
Y
pither case, a stalk forms and bears on its end axsticky dise.
If this stalk is attached to the tip of the pollinia, the l
orchid is called acrotont; if at base, basitont. When an in- !
aseet touches the dise, it draws out the candiole or Btipe with“
the pollinia, The whole thing is called a pollinarium. Zhe %

mucilage of the dise hardens and thereby guickly bends down
the stalk to a horizontal position in place to touch the atig-%
ma of another flower, In Orclis mascula this takes about 3¢
seconds, When the inseet enters another flower, part of the
pollenrmass is torn off by the sticky stigma, The seeds of
gome orchids can be made to develop parthenogenetisally if

the stigma be stimulated by means of a beush, At time of pol--
lination the ovules are undeveloped., The stimulus of pollina-
tion causes the ovary to increase in size, the placentae to
become conspicuous, and minute anatropous ovules to develop,
Thecseeds are scattered by elator-like hygroscopic hairs de-

veloped on the interior of the capsule valves,

Catasetum, a Bornean orchid, has 3 kinds of flowers on the
same plant which have actually in times past been placed in 3
geparate genera; Catasetum, Myanthus, and Monachanthus,

Henanthera Iowii, studied by Winkler, produces an inflores-
cence some 4 meters long bearing many flowers. The largest
number of flowers found was 38, separated by internodes 5 - 6
em, long. At the base of the inflorescence (above) there was

a gpace of 17 cm. between flowers 2 and 3. The two lower
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flowers differ from all the others in form and ecolor; the |
petals being broasder and shorter, and the color sulphur yel- J
low strewn with red spots. The othervflowers are pale yellow ||

with many brown spots that have almost faded out, The label-

lum and the sex organs are alike, Only the two odd flowers

i
are scented, This plant is then = biological analogy to the !
]
{
gd flowers remsin fresh until all others have withered above. u

ray end disc florets of Compositae. The two strongly perfum-

Vanilla is the only economically valuable orchid outside cf!ﬁ
florioultural valnes, The flavoring, vanilla, is derived from |
its capsules, It was oultivated in England by Miller as early |
as 1759, It is introduced in Hawaii.

Liperis hawaiiensis is practically epiphytie. It has a large
pseudobulb for water storage. The flowers are inconspicuous,
It is endemic to the Hawaiian Islands,

Anoeetochilus sandwicensis is another orchid endemic to the
islands, It might be mistaken for a Commelina because of its
ereeping habit and leaf shape. It grows in shaded swampy
places and has inconspicuous flowers,

Habenaria holochila is endemic to the high regions of Maui,
Molokail and Kauai, It grows in bogs and has inconspicuous
whitish flowera;

Hybrids: The first hybrid was Calanthe Dominii, a eross of
c: mascula ahd C, furcata. Now about 3000 = 4000 hybrids have
been produced, 2¢ being bigeneric; in the middle of the 19th
Century there was a craze for striking floral species. In 1855
one plant of Aerides Schroederi brought $430, in 1875 a plant
of Dendrobium Wardianum was sold at auetion for $500, and the




same year a plant of Sscoolabium guttatum was sold for $31 }'
'-GBlleatora risked their lives all over the world to get ﬂam 1

species..
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N “ Wellste pten the Parletales are m«m '
e "_7%4, by the wr usual lt{aﬁs 91“'“““““0 und tendency to sink

fmmrt 'l’he Purietales inclu
eutsan {g sean thru a set
: thw-mt .'mo a nun-. mcmoe

Al 'peunu
ﬂn come from mu: inceae mt
cene; Bixacese, on one gide, and on ang

4 ene, flatinaceae, ¥
soaceae ,_._ g:;nl u und m;mm

tdsw na to sppesr (Forquierine
s, os we shall see, leads

&r&hl or herbs with many m B C
Perietal plac. Vamming says

th rmln' flowers numercus stemess and g

,m m many stamens arise thru chorisie.

ithemum is the rock-rose. It hae 2 sorts of flo
es have large yellow petals and manptamens,

: ch smaller ones with petals small or none

jeng~~-probably lsrgely cleistogamous. il. canadence
pame of frost weed - reason.

nia is ancther genus which nas 2 species.
‘is B | %oh nas & olose carpet, lesves oppressed pub
fls. I ellow and sessile. The other i. erico.
more ob ET snd pediceled flowers. Urow more or
togetner from Virginia to Fulf of Bt. Lawrence and even .
lapd. On coast of Muine grow on granite rocks. Other genus
is Lechea t fﬂn weed=-ugly, weedy herbs of dry seils.

2 e: Separated from pracuunc becuuse &!’ 2
g ed cappule, 180 trees and shrube.

nﬂ.s Mu a brillisnt red sercotesta which contains
rnalto used by nstives of tropical America to color
inger nails. Bi:n Orellens is thne species. Bixa is a name

en by Aranco Indians. The color is used in the trade to color

%, cheese, chocolsate and sleo for = varnigh. Gnce used

ncos snd woolens. Coloring prineiple is Bi::ln Cpglizg¥s
- ozu are nlso used in medicine (folk).
B0 have coloTa.

o
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Tamaricaceae: Trees or shrubs witn needle-like or
gcale like leaves, whip-like branches. ometimes cultivate
for ornament often on salty soils of Meditteranean or Cent
Asia.

‘Tamarisk manna is produced by several species &
stung by the insect Coccus mannipeanis. It is used
in food. 1n Persia cloths mre spread under the

# are then sheken. It is made into cikes with nmuf,

ceae: Sometimes put with Sarracenia
o iﬂ pluemt&hian Droseia, Dronazea, an
: e, Algo Aldroranda. Latter A. vesciculosa
ntr n:l. Europe in shallow ditches where
in summer and where no lime eneru
tems ﬁuteil-»ln‘ru in whoy
egt in winter filled witl
i s elongates, lacunae fi
Leavas - n-m.- Dronaea; dkvate petro
: “bristles projecting from junction er
m mn are directed forward like spikes:
: in same as does Dronaea--also Cyclo
er A. verticillsta in tropical India,
n Augtralia.

T slum lugitanioum lives in Spain, PFortugal and Moreecce
- "' mi places. Leaves long and .rass like and covered
b)’ Pam; visoid drope in which insects are mired.
e n rooms to catch flies.

1 The 1
 we thr“‘m

1 is Noridula from Cape of Good Hope, whij
o six degrees tull. Drosera is a g l;-"
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£ of 90 species found everywhera ekxcept in Arctic.
Family Violaceae
L Herbs on woody plants with flowers single or in inflor-
escences.®@orH + 5@ 6 and alternating with petals often
' with scale like elonsated connective. <The two lower when b
flower is often projections. Gynoec superios, 1 loculus

with 2-5 laminal placentae. Xrruit a capsule or berry. beeds
with oily endosp:

The spurred petal of the ordinary violet containe the
appendices of 2 stamens--these are nectaries and seerete nectar
into the spus. Viola is over the earth and much h,ybndi“d,.,
The anthers have appendages which overlap laterally and em
the style closely; pollen falls into the inner chamber argund
the style. In order toc reach nectar an insect must 1ift t-hc
style--then pollen falls out of tae chnamber on fto upper side
of probosis. Stigma is ‘always touched first.

Brainerd saye "Besides these conspicuous blossoms, which
appear in spring, others are produced later, on shorter pa&uneles
or on runners, often concealed under the leaves; these never
open nor develop petals, but are fertilized in the bud and are
far more fruitful than the ordinary blossoms". l!iybrids very common-
‘effected by vernal flowers. A very difficult genus (viz. the
tlue violets) but well marked are: L/ pedata a most beautiful
species with pedate leaves, grows in sand, flowers pale blue,
geads copper colored. V. dneullata-oommonest tall peduncled,

;in blue violet; fimbriatula, lauceoluta, pellens, blandg zotund-
olia; these are all acaulescent caulescent types are pubescens,
acabriuscnla (intergrade), cmadeuaia, conspeisa, rostrata,
also escapes. Over 200 species of violet are described
- in sub th American Andes seem to be @ special center; 'a few
e Brazil; Cape and tropical Africa; eight in Australia
\ !Eciea are byl elands. One group of ulgniacmtes of eight
(1Y “Ei?n, eto) ThegS0me Violaceae are vines (leaves-Calyptrion;
Ulbosa of Him_q 2 8 bush V. arborescens of W. Meditteranean

Wbea: RY88 {iag bulbs.

ous flop;éizwe_: ey 1

e -= mmer’agciptinn of polljnat mechanism; cleis-

¥ and elimbing apecies., rk. few snecies natives; range,

—

.(

‘-\— -.———".__‘! ‘*I
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Family Flacouitiaceue

ALl wopdy plants often with dises in flowers. GStamens
dave Carpels 2-10 snd 1 loculed witn parietal placentation.
Tr, a berry or oapsule. Wiolly tropical. The fumily starts
with the *rythrospeimeae with spirul perianth; in Onocobese
it becomes oyclie but petuls viry aund are more then gepals.
e dise of higher types (sometimes sceles)may be derived fro
petals. Biowly the gyroechisn begins to underge pengyny,
then flower becomes epigynous in Sembicia., We ghall see that
this progressive sinking lends Velnham to attach a group of

Prerinles here.

In Phyllobotup flowers arise fiom the midnerve of the -
leaves on underside. ZFoonomics little. JFlucourtin species
edible sour fruits. ¥. inermis of the loluccus is the looy=
looy too tart to eat raw--reddish purple berry, size ofia Shersy
¥. ramguchi -- lMadagascar plum.

Pangiunifwse an oil but fresh fruite nre PoioonouB s
Gynooardis odorste frem India fhao the Temous Cheulmosquos 0il
ugsed in leprosy. “he Sulnea PBarteria species nave hollow

mymenecophilous domstia.

Tarily Tuineracese = 3 osrpels purtly sunken in regeptacle.
Arillate peeds. 7. uphrodisiscaleolerbe Damiana.

Fumily Malesherbraceae: Thie e¢ffects the transition from
tuineraceae to Passiflorsles. It differs from former thru
pesesaion of & gynophiore and luck of sril; from latter thru
ee ptylea.
There is only 1 genus Mulesherbis and 14 species and

in vestern 8. Americm from mouthern Peru to 36 degreen
in dry pluces. Uhrubs with: hairy stems.

I

- 4

Hunt Institute for BotanicalrDocumentation

8% 1




=0,

Y

Pagsifloraceae:
Sometimes raise
These are shrubs or v

d to ordinal rank as Passiflorales.
ines and usually clomb by tendrils.

Leaves often palinate. Flowers @ and either perfect or

imperfect. Calyx and corolla 5. Between corolla and stamens

riges & "corona" Stames 5 often carried up on an androgynophoie.

r Ovary 1 cavity but 3-5 leaved with parietal placentae- often borne
on gynophoie. Fruit a capsule or berry--seeds with sac like

aril. Most Passiflorias are climbers yet Adenim globosa of

west Africa has thick globose stems and thorny twigs. ZEehino-

thamnus Pechuelii has great columnar stems. The cornoa is very

valuable-ssimple or multiplej of linesr segments or of leaf like

bodies or reduced to a ring. Tvidence of evolution within the
3 genus. This Tryphostemma lacks gynostemium.

Some Pappifloras have edible fruit
pedules; Pquadrangularis. Of.
P.edulis Btruter £a<. The fruit
is the size of an egg, green at
first but plum coler when ripe,
pulp orange color with taste acid
and like orange. Cultivated Queens
land and New South Wales.

/ X Pasgiflora Egglenana

i P. quadrangularis is the Granadilla of tropical America
size of goose egg to middle sized watermelon. Greenish yellow
/ With soft rind and succulent pulp with many black seeds. Sweet
cid and pleasant. Many others are eaten. P, macrocarpa fruit
* Youth America weighs eight pounds. Many cultivated as
agsion Flowers". Legend and superstitdon rampant. The ten
red parts represent the 10 apostles present at the eruxi=
Peter and Judas weing absent. The corona is an emblem
i wed to The stamens are either 5 wounds or the hammers
o ASERIREN . e three nails (styles). The tendrils are
. . olkard's leaves, hands of persecutors. Following
is safgl® 2 wila re Legende and Lyrics": "The passion

of thig ;;_'M the BRIC the South American forests and it
\ the treeq ant, ag it W98, woen they first saw the lovely bloom
| Indiang ah::f&rdad the maspn rich festoone from the branches of
. d be converteq %.ce&ﬁ*b]&asom &s & token that the
atianity.

s
-l o -
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In the yesar 1610 Jacomo bosio, the auther of an
exhaustive treatise on the CLross of Calvary, was busily
engaged on this work when there arrived in Home an Augustinian
friar named BEmmanuel de Vuillegas a hexican by birth. He brought
with him and showed to Bosio the drawing of a flower so stupen-
dously marvelous that he hesitated making any mention of it
in his book. rHowever, some other drawings and descriptions
were sent to him by inhabitants of New Spain and certain Mexican
Jesuits sojourning at Rome confirmed all the astonishing reports
of this floral marvel--therefore Busio conceived it to be his
duty to present the Flos Passionis to the world as the most
wondrous example of the Croce trionfante discovered in forest
or field. The flower represents, he tells us, not B0 directly
the Cross of our Lord as the past mysteries of the Passion.
It is a native of the Indies, of Peru and of wew Spain where
the Spaniards csll it the "Flower of the Five wounds" and it
had clearly been designed by the Ureator that it might, in due
time, assist in the conversion of the heathen &among whom it
grows. Alluding to the bell like shape assumed by bud and
fading flower ne remarks: "And it may well be that in his
infinite wisdom it pleased Him to create it thus shut up and
protected as though to indicate that the wonderful mysteries
of the Cross and of His Passion were to remain hidden from the
heathen people of those countries until tne time preordained
by His Highest Mejesty. ULosio figures the flower with a crown
of tnorns twisted and plaited, three nails and the column of
the flagellations also finds evidence of the scourge, five spots
of blood, lance shaped leaves and round marks of the thirty
pieces of silver".

Family Caricaceae or (Papayceae)
These are trees with thick stems and trifling brenchings.

\ Leaves at end of stem and twigs--very large and palmate. Calyx
5, corolla sympetalous and of § petals--flowers unisex or

verfect and inflorescencis often differ. St. 10---carpels 3-5
\perior'snd united parietal plac. ¥r. a berry. GSeed with soft
ter coat on testa. kilk in all parts.

Cariea Pepaya--Papan. Fruit run
up te 15 lbs. weight and a tree
o < bears 20=50. rruit, salmon pink
/ M or yellow, has strong odor of
musgkmellon., Papain is a proteclytic
enzyme so can be eaten in consider-
able gquantities. Used widely to
e tough meat tender. Leaves or
%fff?;;;“it boiled with meat.
auainteq sfi;~tﬁe thinese are ac-
na¥e *this property and
the +_‘;:ﬂ“a'_tif'_i\t sometimes to soften
: = &?:1 of ~iant her -=d _gorke
fding,
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- killed birds in the tree or by feeding them upon the fruit

i beforehand. Indigenous to Erazil or Vest Indies--taken to :
L Conge snd “net Indies. Uome nmow 1o families whose relations

ghip to other Ferietales is obscure. ZXspecislly true of

Begoniuceae end Datigcaceae.

Tamily lomsaceme: Chrubs or vines usuelly covered with
olimbing neire or stinging heirs. Flowers remurkebly yaried.
Zausally pentamerous but stamens rise to 20 or sany and
often par turn into staminodial nectaries., Ovary whelly oz
partly inferior — loculed with 3«5 perietal plac.

Ia mpre detaili Corollu vary wuch from linesr, rounded,
flat, hollow or oollar like, stc. Deging with O stauens in
Oronovis, Cevalli a and Pnt.aloqy:{ tawugh in lapt some mey
beve staminodia. OStumens ave usually free. There is one
nignificunt genus Sympetalera--wiich agein shows us where
the Parietales are moving. In forms with many etemsns there
ars bewildering variations.

__In most Mentzelias they surmound the pistil and all are
fertile: in some however (sect “umentzelia the outer bscome
lerger; while in still others the outer turn into tongue

formed bodies--finelly they vecome petaloid, “iasrans of sbove:

In wnny spacies tihe atenens befere the sopals change into
dd nectaries in groupe--thess runinto the Yeutzelin gtate and
sitions belong to felerothriz, snd Xlaprotuis.

In Sclamthrix only the stmnens before the petsly are
fertila. rotara has undergone more exbirame hgrisis and
hag magly strange staminodis. In lonsa itsel? tue gtaninodia
become monadelplious nnd huve 2048 members of which 3e7 Tortile
one stand in front of petsls., In Kigganis Ioasa, Soyphanthiis;
Jajophoia and llunenbmolds we find the slioninedes united im
growin of three to many soxles often of vdd gupes with ribs,
flope, eto.

We will desorile one=~Jajopuoia
e S

e SR
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Us herbs with watery steme; DHeponis itself climbe by roots mmetimes or by
tendrils and is also epiphytic. Leaves often oblique, simple or palmate.
Flowers moroecious. o'\ 2-4 A often nonadelphous .

P 2-5, G 2-6, and usually 3 winged. OUvules axial, lemimal or parietal.
Fr. a capsule GSeeds very small.

Many have tubes or rhizomes. In some Begonias the upper part of hypocotyl
swells to a tuber and produces adventive roots while main root dies. Leaves
often brilliant with red or silver. Most fromcallused areas can form sbundant
adventive shoots, even on leesves. In the hybrid between B. incarnate and

B. luecida called B. phyllomanisca they rise sll over stem and leaf.

o' Flowsrs have no rudiment of carpels - the perianth is colored and
Wettetein raises the question whether it ie primitive or reduced. In
Hillebrandia there are five little scales like petals, also in BHegoniella they
appesr as a tube. Stamens are free in Hillebrandis but found in many others.

—— S SRR s, FERREERS e .

_? hae no staminodis (in Hillebrandia there are small
druses around ovary. Carpels winged. Placenta
sometimes grows in irregular lobes to bear ovules.
Ho mectar and mlmost odorless, yet ecolor and form
¥Wallichians) suggest insects.

i R —

Hillebrandie
after loss of
petals ; B
in both ¢ and £ (in latter styles

turn to petals).
Teratology: Very many such forms - double flowsrs/ GSometimes the pistil
becomes superior and turns into a potaloid body and may be open, and carry rudi-
mental ovules on margins. Also the sexes get mixed in flowers and instead of
carpels in right position they are found in the stamen circles. Warburg speaks
of one tuberous begonia fl. with 5 abnormal pistils surrounding the stamens of
a o flower. Froliferation mlso takes place. Begoniacease in all tropics.
Hillebrandis, however, is in Hawaiian islands. Begonia has 400 species,
center in Brazil. Husia and Empetalum (tuberous forms) in Andes, adapted to
dryer habitats.
Relationship obscure tho much has been suggested. HRelated to Datiscacese thru
Hillebrandia in epigyny, unsex fls, leaf nervation, plecentation, dehise of
fruit, shape and germination of seeds. lear slso to Passiflorac and Loasc .
The Cucurbits show affinities in unisex fls., epigyny, union of filaments,
cystolithe, leaf nervature, end sometimes leaf form, salso placentationm,

(exactly as in Hillebrandia), also seeds. BEut Cucurbits differ in bicollateral
bundles, and odd branehing.

/ '
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Uses. A fow in medicine as astringents, sudoufics, purgatives. One eaten in Asia
a8 also certain in Americe ms antiscorbutics, yet all trifling. Main valus as

ornsmentals.
We have mentioned Hillebrandim several times. Here is deseription:
Flowers monoecious. lale celyx 4=5 free, alike, petals §, altermeting

and very small; stamens many, free,; no rudiment of pistil. Female calyx 5, almost
superior, persistent; petale 5 altermating, tiny; pistil inferior, free only asbove
rot winged, 5 loculed with each placenta projected imto two hooked pro jeections with
sceds. Ovary is surrounded by tiny stalked druses. Styles 5, persistent, and 2
eplit. Tips surrounded by a spiral band of stigma - papillee. Fr rounded,
wingless. Opening sbove with pores between the styles.
Seeds tiny, no endosp.
H. sandwicersis, from Hawsii, one specie.

Cucurbitaceas.

Woody, herbaceous or even mmall trees and often climbing, Flowers u. unisexuzl ,
and pertamerous. Corolla often almost choripetalous but u. gemopetalous.
Stemens 5 free, or ueuslly with 4 united in 2 pairs and one left free; or all united.
Pistil inferior 3 loculed with parietal placentae which ususlly project imward. Fruit
seldam dry, uauelly = epecial kind of berry (pepo) with leathery or woody rind.
EaBRaLadds bundles (fibrovasculler) bicolleteral.
The tendrils of curcurbits are perplexirg organs end have been interpreted as roots,
‘ems, leaves, stipules, peticles, or orgens sui gemeris. Thus in G. Peps alone, one
8 ell transitions from slender thresds to true leaves with tendriler ends.
The corolla have all transitioms from choripetaly to sym-
petaly. The lower part of corolle is usually fused with
calyx tube. The androscum is very odd. Foundational
comes Fevillee which has choripetaly and also 5 free stemensh
but they have only 2 pollen sacs and in m Cucurbit are
4 ever found. In Thladiantha one sees the firet move
. towsrd steminal fygomorphy since 4 stamens stend in 2 pairs
and one remamins free. In Sicydium the lower parts ere
fused; 4in Schizopepon the union reaches to the anthers
while in Melotiriese even the anthers are involved.

Series is:

At
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Luffa eylindrica gives the luffa-sponge from the fibrovascular system of the
fruit.

Eryonie gets intc middle “urope.
Egballium just before falling becomes turpgid with water and as it detaches from

the stez the seeds are shot out with explosive force.

Citrullus vulgaris, = the watermelon is & native of tropicsl Africe and thru
culture hae bsen remarkably developed. The wild forms are described by
Livingston the explorer who says "The most surprising plant of the South African
desert is the kengive, or keme, the watemelon, in years when more than the usual
quantity of rain falls, vast tracts of the country are literally covered with
these melons. Some are sweet and others so bitter that they are named by the
Boers the "bitter watermelon". ‘The bitter ones mre deleterious but the sweet
ones wre quite wholesome. " Livingston's bitter melon may have been C. colyoyn=
this, which is a dry bitter epecies.

Melons have been cultivated in Egypt end Uriemt esince early times and even be-
fore Christ were carried thru 5. Europe and Asia. Still form chief food and
drink in Egypt for several months. Introduced to Brituin in 1587. Mentioned
in Hass. in 1629.

is the ggnteloupe or muskmelon, another African plant. Geema to
have come rather -late into cultivetion, now runs into many forms; some no
larger than small plums; others get to 66 lbs. OUne variety is soarlet,
another 1' in diameter, and 3' long, end coiled like a snake,

is the gucumber. Frobably from £ . Indies, and long cultivated.
Philologicul data saye at least 3000 years in ¥. Asia. Known to Greeks end
Romans. Vary variable.

~~the gourd is a native of tropics of old world -~ used
for dippers, buckete, etc. very variable, some edible.

Cucurbits maxima. =-- the 1. h , nativity unknown but perhaps Child.
Farent of Hubbards etc. ﬂ 1828 & variety called Commod. Forter's Valparaiso
brought from Child after of 1812 was offsred.

Cugurbits moschats -~ the Crookneck. HNetivity undetermined. Hay in 1686 re~
ceived seeds from America.

= an Indian nams written by Roger Willisms
&s askutasquash, size of a large apple. Vords squash, pumpkins, gourd, etec.
very much confueed, as are the plents themselves.

Hative wildcucurbits are Kehinocystis lobata and Sicyos angulata. In Australia
lives A. 5. australis while 5. bryoniaefolius comes from Chili and Peru.

Oyclanthers of 30 species stands highest mmong cucurbits. C. explodena at mat-
urity rolls its 2 'mlves quickly back and expels geed forcibly.

\\ - ™ - .L:
Hunt Institute for Botanical Documentation

_.___m:-“_—_—..'—ﬁ—--—-—— v




Kext the three stamens (4+1) begir to spproach one enother by their upper parts
end fuse by the backe of the connectives. Finally they may completely unite
into a central column traversed by three furrows, but even this disappears in
8icyos.

In {:nr forme the anthers are straight but as one advances they become twisted
first half moons, then half circles, U, S, Z. forme, and finally much coiled.
The most peculier is in Cyclentheis, where the androecum is sheidl-ghaped, and
carries on its border two ringformed loculi lying onme over the other.
Copmective is usually thick and may beer outgrowthe.

Pollen graine usually rounded end with 3 furrows. Cucurbita has several ceps.
Inferior ovary of many foms, from spindle-shaped to flat; and cylindrical to
angular or winged, smooth to hairy or spiny. Loculy vary 1-10, seeds 1=~1000.
Originelly 5 loculi, commonest 3.  Axillary placentation as in Hillebrardia,
often whole loculus becomes filled with parenchyma.
Relationship of Cucurbits much in questicn. B and H put
nesr Passifloracese, A« Braun - followed by Engler put msar
Campanulacese. Baellou sees affinity with Begonimceae and
Loascaceae.

Gecgraphy: Reach height in tropics and feil in cold lends.
Sicyos angulata gets to Canada. There are others at Cape, Australia, N.Z.,
and Argentina. B85 gemera. Classified in androeciel features. Many of sco=
romic importence. Running thru the Englerian genera we may note:

Acanthosicyos horrida, the plant of southwest Africa. It is a
thorny 1-1.5 &h&i8& m shrub, without leeves. The fruit is greenm and 18=15 cm.
diam. pulp juicy orange red and aromatic. The plant grows on send dumnes end often
gets buried but young perts push out. Fruit ripens December to Marche. bMonkeyse
fond of fruit and elso used by Hotterntots which in the region where it grows live
almost wholly upon it. Make into cakes with the seeds, aleso soup. Seede are ex~
ported to Caps ms butter-pitse

scanthosicyos.
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Umbelialeg.

Last order of the Archichlamydeae, which are to be characterized as:
Woody or often herbaceous without stipules. Fls & , seldom zygomorphic,
P4 and 4, or 5 and 5 A usually 1 circle and spisipalous, calyx often re-
duced. Ovary usually inferior 5-1 but mostly 2 carpellate and 2 loculed;
sach loculs with 1 henging seed. Mostly 1 integ; endospemm present.

Among Araliacea and Umbelliferae theme are schizogenous r c¢., among Cornacease

they are sporadic.

The first two are closely allisd, but last is more distant. No doubt but
what the simplicity of Umbellales is due to reduction (reduced calyx) stamen
row, red. in carpels, and in ovules). Wettstein finds affinity with the
Terebinthales, Celastiales and Rmmnalss where one gets seame condition of seeds,
tond to tetremery and reduction of etamens, strong discs, secrotory spaces.
Wenhem says "Umbellates -- a side branch from the Calyeifloral or rasalian
plexus. They realize complets epigyny end umbellate inflorescemces with ovule
reduction. Affinities thus:

Aralisgess.

In these the calyx seldom fails but is much reduced,
they are mostly woody with pinnate or pelmate leaves.
Flowers usually in compound inflorescences, usually
pentamerous, é with calyx and corolla, stamens
sometimes increased. Ovary inferior, sometimes only
half so, 1=5 cappels, with hanging ovule. Fruit a
berry or drupe, often falling apart into parts.

The woody forme often run up as simple trunke and their
large leaves give a palm-like aspect, certain Casson-
iae resemble Caricas. C. angolensis has an slmost
ball=shaped crown, and was called Sphaerodendron b
Seeman. Hedera belongs hers and climbs by roots.

Flowers very similar in alle Calyx usually reduced
to points. As to stamens the Dizygotheca are 4 locu-
lar, visz they have 8 microsphorangea.

There are usually 5 stmmens, but in a few they become

more than ten. Carpels usually same as petals but

varies on both eides. As to fruits, thers is usully

an exocarp and endocarp; the outer may be fleshy,
whils the imner is woody, crustaceous, ste. Mostly a tropieal femily with centers
in Indo-Malay end tropical America.

A few of note are Hedera, the English Ivy, a root climber sometimes with lsaf de-
morphism. Tetrapanax papyrifer of China is cultiveted for its pith which gives
"rigce paper". In a full grown specimen the pith is about 1' in diameter. It is
divided into pleces 3(feet long and by mid of a sharp instrument ie unrolled forme=
ing the thin narrow sheets known as rice paper used for drawing end for artificiel
flowers. Root of Ginseng famous among Chinese. Theirs is Parax Ginseng, oura

P. Quinguafolium. Fatsia japonica. Baily givee as Fatsia papyrifera. F. japon-
‘ea is an ornamental. Native are Panax trifoliu, P. quinquefolium, Aralia medi-

vote, A. hispide, A. racemosa.

I__l- + | N
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lUmbelliferue. i

These nre the domimunt group of Umbellifers und there ars 2100 apecies. ! ;
They stand highest mmong the Archichlamydene am cen be seen from fast that cal x
is much reduged, stumens only 1 ecircle of 5, carpels 2 and inferior with one !
maturing and one abortive ovule in each loculus. Thus the forsula is that of |
the Composituo ns far as nuserical plan gos ' 5 + 5 4 56(2). Coulter rsises i
question as to whether they do not reslly belong smong the highey Sympetelee, ll
spopetaly is porhwps triviel fesiure. i_

Flowers, very stersotyped and & most difficult fsmily toclussify. Vogotatively
the stom io hiertaceous with hollow intermodes; laaveo have brosd aapiexicaul i
base end often an inflated sheathy Blade usually pinnate or dissected, it is |
often compound end the outer flowers muy be tygpomorphis. Involueres und ine |
volucels usunlly present. I
The fruit, bowever, is the moat striking part and it is on fruit churseters theat |
the family is divided. The 2 styles unite st their base into n stylar fooi |
or stylopodium which is reslly a nectarial dise. The fruit itselif is & sehizcenrp
which divides into two merisarps which split away at meturity but resain hanging
atl thoir tips to = carpoplore, & slender single or bifid prolongation of the axis.
Fach mericarp usunlly bears 5 ridges on its surface (juga primaria); three on
- its buck (dorsal ridges) und two on its edge
nesr the plane of division (msrginal ridges) .
Sometlimos there are slso secondery ridges,
(juge seecndurie) 4 in mumbor which lie between
the primaries. These say have long spines.
The grooves betwesn the ribe are celled ulloeulae
end in the periearp bementh thes run schizogenous
oil fubes or vettne. Two of these oftem run on
the ventrel side of the mericerp slso. The seed
is usuclly united with the mericarp. The mmbryo ic emsll und is embedded high up
in the endosporm. Tihe lattor has no otarch but has oil. The shape of the sndo=
3psra in erose section is used in systomstics () ome is flut on the ventral side and
has the Orthospermeas, (Carum, Pastinxee,); (b) the endosperm bas o vomtral furrow
or goove , == Cimpylospermene (Arthrisaus); the cross ssction may be nesrly u
crescent. (¢} the ondospemm is comcave on the venirul side, == Coelospermens
(Coriandrum) Following are figures of the mbove:

hmw- who hus written a lengthy diseussion for the Fflansenfemilien divides ms
ws:

e Brdmoniy:l.uidne: Fndogarp woody, mo free Serpophore, secretory ecenuls
lacking or iw the muin ribe, naver in the vellogulae.

B. Saniculoidoan; Lindocarp soft purs mahymutous. Stylopodium surroundsd by
8 ring formed outgrowth. Jeerstory emals various.

e Aproideas: fndocurp soft but sometimes with sub~opidemmal woody laysr.
Style setting on = shield-shaped outgrowth. secretory cenuls im ovary in
the velleculue.
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The lwmbelliferse hove sany gencm of ecopomie inportence but many alsc
sre polsonous. Tribee

Taking up & fewr from hof the irudion IRikeés we find under
Hydroeotyloidun: H ameriguns, = the water pennywurt, = muail ssrsh
piunt with reniform leaves, progagated by tuber bearing stolons. No import-
snoe. The genus has its grentest eloprent in southern Hemisphero. Thera
are 27 in Austreli=s, 10 ip N. 4., 20 in extratrop. 5. ‘mericu, 6 in extratrop.
N. Asariea, 1D Nexico, 14 trop. 0. 4., 10 trop. dsia, 20 in So. Afriea, 2 in
Kurope, 5=6 in China and Jupen.

Sspiculoidess give us Senicule marilandica or Bluok Snekercoty supposad to be
n specific mgainst sneke bite. The large genus is “ryngiun, sbundsnt iz S0. snd
V. Kurope snd western Aoim, nle) gertrel and South amerigs. They are cultivated
for their otriking stedl blue :tems, folisge und teasel idse hemde; 220 species.

H Paveus Carota, native of Turope and srebisteric. Vilmorin wis
ubls to breed in 3 yesrs from wild eerrots roptas eouml to those of gearden var=
isties. Varslay, rstroselinum hortensc, native of Heditt. Celery (Aplum grev=
solens) indig. to Sraat Britain, is of two typsa, twmp rosted, (selerise) cocked
und saten, and celery, eates for stalks. Dill{.nethws graveoiens) gives diil
oil; Csrsway (Carus Carvi); Amisi sced from Pempinells Anisum; asafoellion comes
from Femulu lartlex or F. Asafostide, a cative of Tibet. it ie obtuined from tha
milxy juige, is usad in wedioine, in Yorcestershire sauce und by Fersians s o
condiment. Galled food of the yods by Farsians. Udor dissppears when leaves
are boiled for salad. Foenigulus yulgare is the femnel, Levisticum is the
lovage; Arrncasis xanthorrhize is much used in Peru for ed.ble roote under nume
of Peruviem carrot. las Tlavor belween u carrot and rousted chestnut. Yields
some 16 tons per more. Attempils made Lo grov in furope and imeries have baen
unsuscessful, rocts are worthless. In Indin eto. is coneidered supericr to
potato.

sisny contain valuable etherval oils (Uweet Cleely otu). OF great interssi are

ihe =hich are slways csusing troublos, particulsrly mmong
foreigmors:

: » the hord"by which criminels nnd philisophers were put to death
ot Atheps" is n tull brenching herb with spottied stem. fowiains the nikaloid
Comniin CBHLT N, slso Contoein UBHLSK which {3 much more poisonous; wlm
conydrin SBHLY No, peaudo-comydrin CBHLT N0, and methylaseoniin 09H19M. Produces
gradual womknnes ond finally parelysis of muscles, leading to cesssilon of iung
motion; mind remaing slsar.

Cieuta cecileta i3 more common with ua, - called cowbano. §urppe hes s deady
poisoncue . viroso resporsible for hundreds of poisomings. #oth coninin

copiin and sleutoxin. People sometimes mistske the roots for parsnips. In

feet in iows it iz called wild pursnip. Uhildren in several csses have boen kill-
ed by it. o rduses sonvulsions, “profuse awest, and cunvulelve mgituetions,
eonaisting of tremors, violsnt comiructions and distobtions, with aliersate sad
dmporfect relsxations of the whole mussular systos, wstoniohing wobility of
eyeballs und syelide, widely dilated pupiis, stridor deptrum; trimsus, frothing
#l ihs south nnd nose mized with blood end oeeasionully viclenl und gerniume epi-
lepey". lPodisons cattle too.

.
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C. bulbifera , common here, is very poisonous also, as are also Sium cigutae=
folium; Aethusa Cynapium (fool's Parsley), Angelica atropurpurea, used by
Canada Indians in suicide. "Dr. Schell claims that 15-20 grams of the dried
root will cause a disgust for all spirituous liquors."

8 , the cow parsnip, is said to poisonous, also said of wild
Pastinaca sative but experiments do not bear out. Dr. Kremers says "I have
on different occasions eatsn the wild parsnip without any ill effect™. I will
admit that I had some hesitancy at first and that kr. Sexton, the foreman of
the horticultural department of the Iowa State College did not expect %o see me
alive by evening. I must confess that the roots were somewhal woody and not
very palatable.

Sornsgess.

Usually woody with flowers usually 4 parted and perfect or imperfect in cymose
inflorescences which often become umbels or capitula. Carpels 1=4 and in esch
loculus a hanging ovules Fruit a berry or drupe with l=4 seeds. Often there
is a showy involuere of 4 bracts around the flowers (ef. C. florida). We have
two genera, Cornus with many speciee in cultivation and Nyssa the Tupelo tree
or Pepperidge. Wood is very tough since fibers are crooked. Tumms bright red
in autumn, drupe bluse. Called blue gum in South.
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The Ericeles--called Bicoﬂ:ea 5 n. Llowest smong
the Tetracyclidae stand the Ericales with the families
Pyrolecese, Clethracese, Fricacese which are obdiphlostemonous.
The Australian Epacudacese have & single alternating stamen
whorl and the degenerate Lennoecese has tie same. Drapensi=-
asceae has en intermediate stage with an outer whorl of stam-
inpdia opposite the petals, wynoec. usually multiloec and
multiovel. U. isomercus. Clethrecese and Diapensiaceae has
3. #lso reduction in ovules is at work. “lethracese, Pyrolas,
gome Ericacese snd Epacrids have poly petely. Conspicucusness
is attained by aggregetion; in Rhododendron there is wesk
zygomorphy . Best way to get it is to plot tie possible paylo-
genetic tree and discues each group.

The Sympetalse

Wnolly cyclic and most often with formula P 5 5 4 5 G (2).
Calyx gamosepalous and persistent, corolla gamopetalous with
stamens eduate; ovules have one thick integument snd e small
nucellus. Again the members are much more largely herbzeceoug--~
ag Weinham says the termini of the pnylogenetie tree are herb-
aceous just like tips of eny tree. They are not monophyletic

but show stemen and gynoec characters thst ettach tnem to various
points of Archis. =

h_h-‘-‘_"—-—\_
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Can be divided intc two groups. The Pentacyeclidae including
Ericeles, Primulales &nd Ebeneleés; and the Tetracyclidae with
Gentienieles, Tubiflorales, Plantagenales, Rubiales and Cam~
panulates.

Pentacyclidae have 5 whorls equal in number P 5§ 5 A B 5 G

Somtimes the presence of an ancestral third whorl may be indic-
ated by obdiplostemcny (puter stamesn)opposite petals). Some-
times when there is A § § the cuter circle is staminodial or even
entirely gone--then again the stamens stand oppusite the petals.
The flowers are ususlly regular. Carpels sepals but in some
cases are polycarpellsry or rarely bicarpellary. Petsls sometimes
free Tetracyclidae--have stamens alternate with petals and never
exceed in number. Gynoec is usually bicarpellary and petals
practically always united. Sympetaly is aessociasted with staminsl
eprpetaly, zygomorphy, olegomery of androcec; aggregation of florets
is followed by calyx reduction while an invalucre takes on role

of protection and calyx takes on a dispersive function. Cvary
reducation proceeds, nearly 304 of Tetracyc, being uniovulate

with one fertile loculus.

As we have learned the foundational geranizles were based on 5,5

formule and often has disc as do Ericales,agein there is the same
tendency to reduce stamens and carpels but in the Polygalas they

Teduce to 2 carpels and have much ZYEOMO TPy «

Starting with Clethraceae we find them usually put with Ericaceae

but their choupetaly and 3 carpeled gynoecium causes Drude to

follow Klotzsch (1851) and reise to family rank. Their stamen

ie of the Ericeceous type opening by terminal pores. OUnly 1 genus
Clethra which gives ugs C. shufolias--the
sweet-pepper bush. Emerson says "It grows
naturally and sbundantly by slow streems or
in islets in deep bogs where it can at mo et
seasons bathe its feet in water". Takes
readily to cultiwvation.

Pirolaceae

Under this family the lionotropas are included. All are herbs with
Evergreen leaves or are saprophytic and colorless. The seeds are
very many. liost are still polyzetalous. The embryo is tiny and
few celled-=cf, orchids.

Vegetatively most of them form a thiock rnizomie which forms

terminal bude for winter brotection though the old plant remeines
green.

I e ——
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Pyrola aphylla is poor in ehloreplyll and develops little

green scales in place of leaves. All are hnumus plants,
elaborately involved with mycorraise. Xerner nus an interesting
note on the pollination of Pyrolas unifloim. Tollowing figures
show how by bending of pedicel and stamen filament autogany is
brought about when out-orossing fails

e

Hative species of Pyrolaceae with noting sre chemaphila umbellata ;
(Prince's Pine or Pipsissenia) also C. muculata, moneses uniflois, :
various Pyroles. lonotropa uniflora and ¥. ‘ypopitys (Usterhout

has been @ble to keep color by destryoing oxidases

! Lennoacens

While we are on these saprophytes the Lennoacese may Le treated _
{ which are herbs without chlccophyll, brown or red root perssites i
\ witho scale~like leaves. Parasitize certein Clematis and Frosopis i
‘busghes in No. Mexico--Bome grow & meter high and may be buried
i pund up to the flowers. Ammobrome and Lennoa are best known ]
and have dense oymose inflorescens. They are coufined wholly to
Southern Californis--Central Mexico. ‘
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Ericacesae

Voody plants or herbs with simple and usually evergreen leaves
and with flowers either single armore often compacted.

Usually but in Rhododendroideae weakly zygomorphic. Corplla
nearly elways sympetslous. Stamens free or on corglla base.
Anthers opening by pores and commonly provided with horns .
(whence Bicornes of B & H) Pollen chugs in tetrads. Gynoecuim
usuelly superior but inferior in Vaccinoideae which leads Weinham 1
to split off this tribe and derive from Roses. Xruit & capsule

berry or drupe.

The term "heath" suggests to us the prevalent habit of these
plants which especielly among the Ericoideae are xerophilous
shrubs with needle-like leaves, posessed of beckwardly rolled
edges. My corrhiza abundsnt. Calcifriges.

Ericaceae may be divided into 3 subfamilies: A Rhcdodendrpideae:
Pistil superior--fruit & septicidal capsule, corclla caducous,
sometimes . Here stands Rhododendron with some 200 sps. with
meny verietes and many garden forms. There is one in Australia
but most are in E. Agia, 5. China to & & W Himalayas or Japan.
They give blazes of coler to the nigh-.iimslayes. Another center
ig in temperate Liorth America. Others in Eprope wnere called
Alpine roses. /

i

B. maximum with us is & small tree or sprawling shrub of the

Alleghenian deciduous woods to sew Hampshire, kaine and lNova Scotia.

In New England it is svundant in southern Hhpde Island near South
Kingeton. R. lapponicum growe on alpine arctic granites, limestones

and serpentines has masses of royal purple flowers. R. nudiflorum

is our "swamp Pink" or Sawmp Azalea. K. Rhodora or canadense is i
famous thru Emerson's poem. Loiseleuria procumbens is a plant 1
of arctic alpine regions and forms mats on granites end serpentines.
Foliege like that of the Box. Ledum groenlandicum is another
boreal, alpine plent of acid scils--peat, etec. Leaves brown and
wooly below and ineurved.

Halmia--named from Peter Kalm--queer pollination device. Wholly
American K, latifolia takes the name of Spoonwood with us.
Usually & low shrub but farther south grows to be a tree. Emerson
epeaks of seeing it 20 degrees nigh in shady ravines of the Green f
Mountains. Indiens called clamoun. Wood was once used by wood '
engravers; for smell tools, handles snd apparently for sppons.

K. sngustifolia--celled sheep's leurel--in all old pastures.
Poth these Kalmias have bad reputations as poisonous vlante. They
contain andromedotoxin 031&5 010 Chesnut says: scores of cattle

and gheep are poisoned annuaily oy eating the snrub. HoTEses

end even gosts have been killed. 1n kay 1895 a monkey was killed

\ [
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at the National Zoologicsal Park at Washington, D. C. by eating
a few flowers and leaves offered to it by a visitor, - keat from
ohickens fed on the poisenous extract given to cats produced
nearly fatal results. IFlesh of pariridge vno eat falmia is
claimed to be poisonous. The honey from the flowers also seems

semetimes to be poisomnous.

K. anguclifolia works same. Ve have one other species K. polifolia
of cold bogs. Leaves glaucous beneath Arbutoideae: GUGynoc. superior,
fruit a loculicidal capsule or a berry. Corolla caducous.

Arbutus lives along Meditteranean and in Worth Africa. Arctosta-
phylos Ulve-Ursi is a boreal circumpolar trailer over rocks and

sand. The fruit is yellow-ish red, meally snd bitter-sweet. ¥lowers

are colored like those of Epigaea. A. lianzanita of Pacific Coast
hsa edible berries used for jelley--much liked by Indians.
Gaultheria is our wintergreen or checkerberry--really a trailing
ghrub. Farther north it lives only in sphagnum bogs. The _ _
Gaultherias comprise about 100 species, one set run from Horth Amer-
iea to Chile; another Bast and South Asia to Tasmania. G. Shallon,
palled "shallon" or salal by the Pacific Coast Indians produces &

‘black glandular hairy edible fruit--very abundant in Oregon.

Andromeda, Lencothoe and Lyonia mayalso be mentioned. Ericoideae:
These have superior ovary with fruit a capsule or nat-corolla "
persistent. The dominant genus is Erica and is the one gardeners
mean by heath. The leaves are needle-like and beset with white,
vink or yellow bells--very many hubrids. Uifficult to grow since
require peat soil About 1809 taey took English floriculture by
storm--most coming from Africa. Bailey says "Tne old English garden-
erg still lament the glorious days when the hard-wooded plants of
Australia add the Cape formed the chief feature of BEuropean indoor
norticulture. They complain that the present generation is not
willimg to give them the care they deserve".

Closely allied to Erica is the famous heather-Calluna, word comes
from Greek to sweep since brooms were made from it.

The leaves are needle or scale like and the flowers scarious and
pink or white. Grows all over Hurope, Iceland, Azores and very
locally Hew Jersey bo Hewfoundland. ¥amous in story and legend,
Vacecinoidea: Ovary inferior--fruit a berry. These are par excell-
ence the economics forms. Several Systematists have been per-
plexed by the inferior ovary in a family which doesn't normally show
it and have suggested another affinity. Tuous Weinham would remove
to a Rosalian group. His idea is this:

\
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This doesn't look :
reagonmble. Lote Gantheria
All ogther features are too
purely Ericalian: stamen
have appendages (bicoines;
pollen greins in tetrads,
seeds tiny and anatropous,
embryo in albumen.

Hanales.

Chiogenes hispidula: the bear berry is & trailing matted shrub
of Candadian and Hudsonina regions--has ivory white fruit. The
leaves contain pil of wintergreen and the berries are delicious.
0il sells for $1 a gallon in Hova Scotia. fruit is used for
preserves and tastes like lemon and wintergreen.and neliotrope.
¥reneh call Capillaire. It was much confused with Adrantiun
Capillarie-Veneris by early writers. I haye found in swamp near
Locke's Pond. Gaylussacia--the huckleverry is & plant of sterile
soils and bogs. 1lo hard seed-like nutlets--so really a drupe.
Looks much like Vaccinium but leaves are resinous. Our common
gpecia is (. baccata, & very black to dull blue or even white.

Vacoinuim--breaks into several genera if desired. In Botodendron
comes V. stamineum--the deerberry with glaucous green fruit which
looks like goose-herries, plant of sands and quartzites.

Cyancooccus--the blueberries. =& wholly American section of which

‘we have the variable V. pennsylvanicum. V. conpmbosum, V. vaceillans.

En. Vaccinium are the bilberries both American and European have
axillary fruite.
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Usually 5 parted, 8 OStemens of sune number, spipetalous and opposite
the segmerts. This usually memnns an outer ancestral whorl and in some
enses an outer row of steminoids are present. The gyhoecium is usuully
superior. Ovary with 1 Joocular snd l-meny 38 ovules with froe contral
plegentation and 2 integumenis. In the Alfyreinasess ull but 1 ovule |
aborts; in Flumbaginagwae there is only a single und basal. Just as in
Ericasens there are traces of polypetaly (Eubelimelyrsinscese) and Statice
of Plusbaginageas. As to how many carpels are involved in the ovary, we
find that in Plumbag. there are 5 styles. and that ths ompsule oftens opens
by 5 testh 8(or 10). A certain Frimula lias been seen to have 5 lesyes in

plage of ovary. i
Fvident that the ovary character is une we huve before seen in Curyophyllales.

Frimulacoss 1 loa.
F5+5A8td+50G(35 0 muny
Theophrastacese. Anagellis ==== pux of. Fortulses.
5 outer std. fr. u drupe i
with many - 2 seeds.

Flumbaginagess 5 styles present.
PS54 +5G(5 o012
statice == polypetaly.

Aunsrantasesn
Cheropodiveens
¥o=2=5 A2-50 (2=3-5) @ 1

1leceb masan
PFSASG (2) 01

Homol = or betero chlsmyd. 5% == potule und anteposeds @ 1= muny and
united with 1 loo. ewxds eampylot. with curved subryg

To Vitis Idaes boelgngs the Zmmcus Yuoeinum Vitis « Idnea (Grupa of Mt. 1da)
enlled by Gormans the Preissolbesre. It is & trailing evergruon slunt fruit
glustered and shaped liks a blusberry. Oumly 1 sp. il over the nostr which
ie superdor to the eranberry. The Kfid. Govt. is mmrking of forts to cuiti=
vate it and £t L0 guarded by wardens till ripe. &hip 8<10,000 barrels

to Minmempolis for the Somndinavian trade. Very probably the Vieelmnd of




Lisf Erickkson was memed from this plant. Several lires of evidence. They
deseribe high mountains slong comst (hardly Bluehille of Boeton) ; abundance
of "grapes", and thess are not ebundent in H. E. to impress sirangers, Nor-
weglene were elweys keen gbout the mountsin Grape snd import many buchels even
now; last of ell they ate flesh of e whele and were poisomed; there is bui
ons whele with poisonous flesh and it has never been found south of Maine.

cug; Here stand the cranberries. Most importent is V. mAcrocarponis
Vi oxycoccue is more arctic and boreal tho it grows in our cold sWaRpEe

I Represent in Australia the heaths of other pleces. They have
but 5 episepalous stemens. A few in India end 5. Americe. Memy cultivated,
especially Epacris end Styphelis.

Idapensiscene. These have & 3-loculed overy end also have epipetalous stemin=
oidia: Half shrubs and shrubs gpread in the Arctic realm. Drapensia lapponica
is & pincushion plant with imbrioated small leaves and white flowers 1.5 = 2 cm.
wide. Found with us only on Alpine pummites

Galax aphylle of Va. to Ga. hes rounded heart-cheped leaves. Used mostly for
wreathe. Pyxidenthera, the Fyxie ip & moss-like plent of N. J. Pine Barrens.

We slready sew how the amaravihs end Chenopods ran off the old Caryophy~
1iline branch and ended up with great ovule reduction and wind pollipeted flowers.
The Plumbaginscese took up the ovule economy ides snd also errived et one seed
but kept the entomophilous festure with evolved sympetaly. Wetistein says
"Die Plumbaginsles duften einen sympeialen Tyras der Centrospermen darstellen".
They are shrubs or herbe with spikes, heads, or panicles of fls. Calyx is dry
and persistent. Ovule with the micropyle above a long funicle which encircles
the ovule. Fruit a nut like achene or & pyXe Seed with mealy endosperm and
lesdwcolored (hence plumbago).

Geographicslly very wide-spread and commonly
on salty soils. Plumbago itself has several
epecies in cultivetion. Limonium carolinianum
is the sea lavender or March rosemery is & sea=
side peremial with fleshy rosette of leaves
and paniculate flowers. Sometimes called &
subgenus under Stetice of which there are 120
species. Have powerful metringent properties ,
useful in dierrhoea. Roots of European Plumb-
ago contain m fetty eubsiance which BatRadd gives lead color to fingers end
p;}t)er, used omee to cure ulecers, etc. Begmrsz used to cause sores and provoke
Pilys

Primulagene,

These egein are herbe with AS but these seem to represert the older inner row
of a 5 5 original stete. Thie ie supported by the fact that in Samolus there
are little scales where they should be, while in Steironeme they elso occur and

Ven Treghem showed thet altho mbsent in many ceses yet vascular bundles run to
their formerf position.
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The pistil is ususlly wholly eupericr and there is no evidence of 5 carpels

except when the fruit opens into 5 velves. In Primula japonica an irregular cap
falls off first, then the cspsule splits into valves.
This leads to the typical pyx of Anagallis. There
are about 350 species in the Pridulaceae and mostly
in Northern Hemisphere. Name Primula from Pridula-
veria, == "first in Spring", The primrose, bas
about 150 species. Primula obconice,much culti=
vated in Greenhouses, is & Chinese species and both
this with P. einensie contain a substance embelic
acid which sometimes produces skin poisoning.
Meghan says: "A person after potting & loet of Prim-
ule obconice had B& his fece so swollen that he re=
pained completely blind for a day.".

Some Primulas are dimorphic with long and short styled flowers. Very many

in cultivation end in Englend are very popular. The Auriculs group of prim-

roses are derived from s hybrid of P. Auricula x P« hirsuta. The hybrid is

called P. pubescens. P. Auricula has a golden yellow color, at the throat

there is & floury efflorescence due to en epidermel modification. P. Hirsuta is :
bi-colored, the limb is violet red and the throst is white; this gives the

effect of a white S=rayed star in the center of the flower., The hybrid seems

to show blended inheritance for the limb becomes brownish and the throat is 1
yellow. Other geners of interest are: |

Soldenelle of 4 species in the high mountmins of central and southern Europe.

They bloesom in the smow Kerner ssys: ™Ae the snow melts and the tricklings '
therefrom moisten the earth below, the Soldanelle plamts are aroused from their |
winter's rest. Their little erched flower stelks begin to elongate and come
into contact with the hard under-surface of the snow tho the temperature here
is zero”. Utilizing food reserves thru respiration, heat is liberated and
melis the ice covering in the region of the flower tuds. Thus each bud be=
comes arched over by a dome of ice. Stem continues to grow and slowly the dome
melts upward, thus a hole is bored upward end the bud appears above the snow !
and expands. Naturally where the ice is thinner they appear first, = so, offen
the edge of a enow field ie riddled with holes. 10-20 flowers mey sppear with-
in & stretch of a meter. Sometimes the flowers actuelly blossom in a cavity
in the ice reminding ome of flowers encloeed in amber. Flowering is elways at
the expense of stored fsdde The leaves become flaccid and are replaced later by
fresh ones.

Lysimachia gives us three species and a hybrid. L. terrestris growe along sireams
and produces chaine of little bulblets in axils of leavess L. quadrifclia in
dry woode x L. producta is widely distributed hybrid. L. Nummularia is the
moneywort, & creeping herb with round leaves and yellow flowers, esceped from
cultivation. Grows at foot of Toby.

Sterropema cilietum has ciliate peticles, word means steril + thread referr=

ing to the posceseion of staminodis. Trientelis, the ster flower of early spring |
woods. T. emerice in Ezstern U. S« T. europes middle end N. Europe. Siberis

and n.w. N. America. |
Glaux meritima, n selt marsh plant with pink axillary bells.

Anegellis. the Pimpernel celled Poor Ken':= Weather Class, closes its flowers !
at approach of bad weathers !
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Oyolemen of 10 species. =. porsicum is the florist's species. The cyclamen
corm is the swollien hyposotyl. Very interesting too is the fact that in germin=
ation of seed thore is s closs parallel to the sonditions in Feperomis, only 1
cotyledon develops, the other resnins as & indimont.
Dodegstheon, the Shooting Ster (12 gods!) . Found from limine to Taxas; from
Atlantdc to Pacifio and from California to Behring Straits. Varlies resarkably.
Gray thought sli one species; yet Fex gives 30 gpegios. Ours is D« Meadia
from pure white thru iilse snd wes to purplo. Shooting star u good
neme, looks like n comet hurling thru spuca.

m‘ﬁ""" Woody plants with perfect or imporfact flowers. Just lika
sone ulugone, have 5 fertile spipetsious stusmens snd 5 opleopalous etamin=

adin. Live in tropigsl imerica. iwots of some have fish polsoms; others kre
Theopkrasta, Cluvija, Jaequinia (gives veluaile woodn) , Hyrsinaceas,.

Another woody fesily without the stuminodes. Have sohizog. r.o. Fruit &
druge or berry. Ardisia is in oultivation (A, eremulsta) us n shrub for
Gbristmas degorations. Hus red fruits in funicles. The lesves beur bastorisl
pustules in the nedghborhood of the murgn. Avgicerss is s mungrove like plant
of the old world and its fruits bebave just es in Rhizophora.

Ibensles (or Lrosgyreles) .

Flowors ususlly 4 or 5 parted. @, stasens in 2 or more circles with tand to
chorisis, Oynosouim superior or inferior und chambered. Integusents L or 2.
Mot related at sll to the ¥ricales or Pumulales. but ms Veinhsm scves it, de~
rived from primitive Parictales such ms the Cuthferas. For they have chorisls
and tend to epigymy. Gtamens of Gerriferas tend to cohore just as in many
Ebenales. Ounrpel mumbers are similar in both orders but in Farictales there iam
a uniloa. gymose. This does mot ogcur in Ebenalos so must bave coms off sarly.
Femilies: Gupotageme, Fhenmcome, Symplocmoens, Ulyrsonsese.
Best discuse familios first and then throw into a phylo geny.
unis=

w: Woody plamts with lemthery leaves. Flowers usunlly ahsexusl.

ne in 1 or 2 whorls and often ivcressed and then found into bundles (ef.
Hypericageas) Oynoec. superior Z-if chambered with 1-2 hanging ovules. 2 inte
umente and fres styles - Fruit a berry. (Relation to lypericagess is evident).

+» This ie the Persirmon of wods snd old fields from Conn. to o.8.

 lowa and south, & tree 630 inehas high with very hard blackish wopd end plune

like fruit whigh is greon snd very astringest st first but vellow smnd edible
when ripe snd after frocuing. Sturtevant gives 18 vpeoiss =itk edible fruit.
Thus D, Kski is the Jepanese dete pluw, = oultivated for s loog time in Japan
and soms are seedloss. The fruit is s large as mm apple with trasslucent

b

pulp atd is considered delicious. Inmtroduced into U. 5. by the Poarry expedition;
in 1877, 5000 plants in 10 varieties were imported and are now grown im Celifornis, /-
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¥a naturally think of the valuable Zbony woods. . Ebanum, D. melaroxylon,
D. Fwenustur, D. heplowtylis and . micoorhombus all

Sapotagens: Are nlso woody but have perfect flowars 4-8 (ususlly 5) parted.
Stamens 2 = severul uinu:’dth the outer stmminodisl. Oyroec. still
superior 4-many loculed with L integ. around the 1 ovuls. Style simple,
Fruii » berry. Have gne beyond Ebenacose in E¥nooc. charasters, fused
styles, 1 ovule and 1 imes; also in stsminodia. Mostly tropie, rarcly
subtropic. Some give guttapercha.

Guttaparcha comes partiocularly from the Palaquimusiothers of seme penus e
tave edible fruits. |
Achras Sspota from the Antillss is ealled Sapodilla or Bapota, now wide-

sproad in cultivation. Dears a berry rough and brown, size of upple, with

6=12 gells with several seods. Fulp tastes licts poor but swoeter. Kust ba

very ripe like the medlar, otherwise is full of setringent milk. 04l is ”
prossed from aveds of Hubtryospsrmum Parkii of trop. Afrien; also from wvarious

1llipe spe. (1. butyracea gives fuluabutter). Many give valuable woods.
iron wood from Sideroxylon Bpeaiss.

Again theso are woody plants but the stamens are in 1 oirele
und 2 N standing 2 in front of sach petul. The ovary begino to show a ten-
dency to sink into tonmes; 4t is 3-5 chmmboered and o ften only partislly

+ Styles united. Uvules ¥epoveral peraoll. Integ 1 or 2. The
poartly inferior ovary with partial septa sauses Wernhom to deriye thoge

from the Parictales of higher types, mush as Flacourtoageue.
ALl tropiesl.

Styrax officinalia of 5. Furope snd
Orient give officipml gum storax.

5. Benzoin gives Siem or Jumatrs Ben=
z08 resin.

Halesia carolina is the silver=boll troe cultivated farthor south. Homed
from Stephen Hales. kany Sympeloesees haye awast julce. Symploces tinstors

:; :;iud Horse sugar mnd ig greedily eston by outtle. ¥ild from Delawars to
orida.

¥

: ffer from Styracacens in ths fast that tho stamens nre united A
into bundles which stund before the patels, and furthermors in the whobly - |
inferior chmmbared pynoecium
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Tropic end sub-tropic of America and s.e. Africa. One genus
Symplocos. Leaves of seversl species sre usued as s substitute

for tea.

Resume:
one of superior gymoecie, the other of inferior.

into following schemes.

Sapotacese.

Rather ocbvious that Ebenslcs have two series:
Can be thrown

Thie finishes the Pentmcyclidae. It is & polyphyletic group originating by
introduction of sympetaly in three srchichlemydean stocks: geramiel,
caryophylline, end parietalian. Sympetely eppeared before economy wes initiat-
ed. All have polypetalous members., They are expressive of the firet atepe
taken by the differentisting archicrlemydecus stocks in the directions of
sympetaly befors their primary tendencies to economy wereé fully realized.
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ZIhe Tetracyclidae.

In these the stamens alternate with the petels and never exceed them in
pumbers; the gynoecium is & bicarpellary and petals ame almost always united,
Sc¢ economy hss reached the highest expression. The new theme is m progressive
perfecting of entomophiloue mechanisms. Sympetaly ie associatied with steminal
epipetely; zygomorphy is followed by androecial oligomery; aggregation of
of florets leads to reduction of calyx to a pappus; while the involucre be=
comes protective. Ovary reduction proceede space, = nearly 0% of the Tetra=
cyclidee being uniovulate with one fertile loculus. A single ovule im each
loculus of & bi~or multi-locular ovary characterized some Gentianales, a large
gection of Tubiflorsles and many Rubiales. All have 1 integument.

Gentispisles. (Conmtortae or Bicarpellatee of B and H).

Here the names above attest two featuree of the order (1) the ecorolla is
usually twisted in mestuation and (2) with rare exceptions 2 superior carpels
are present but the unilocular ovary is & decided exception among them. The
families are Oleacese, (Jasmipaceae) and Asclepiadaceae.
To begin with Wettetein cutes off the Oleaceae, Jaeminaceae, Salvadoraceae into
an order Ligustrales characterized by tetramery, ectinomorphy, SdBtisdtded

or yalvats mestivation. Stemens 4 or 2, - cerpels 2. He admits
that it shows close affinities with the Contortae but derivee directly from
Celastrales with the Selvedoracese as tramsitional. In fact he has classified
the Salvadoraceae emong the Celastrales tho they bave sympetely. Wettstein's
Celastrales we placed ms do most botanists among the Sapindeles. They include
the fmmilies Aquifolimcese, Celastraceae, Staphyleaceae, Ern petraceae, Salva=
doraceae RBER which W. characterizes as woody plante with simple 1 aves, with
sscretory orgems in vegetative organs, or without such. Discs in flowers.
Stamens ususlly to petals and alternating. Raphe usually dorsal and micropyle
above, or ventral raphe and micropyle below.

Now the Salvedoraceae differ in their 1-2

loc. gynoec and weaker disc. Only 5-6 E. I.
species. LeMaout characterizes as: {fls.

ir panicles. Calyx tiny 4=toothed. Corolla
usually gemopet. umbricated, St. 4 on corolla,
and slternete, ovary superior, 2 leculed, 2
ovuled, ovules anatropous berry 1=2 loculed.

S« persica have aromatic and edible fruit.
Grows in dry W. Aeia.

Olescese: Usually based on the plan of P 444, 2 2 G(g). No disec. Seeds
banging on ascending. Fruit a berry, drupe or cespsule. Fls ueuelly psanicled.




Divided into the Oleoideae with the Fraxineae, Syringeae, and
Olpinese; end the Jasminoidese, sometimes given family rank.

The Cleoidese have hanging seeds end fruit is without a constriction,

while the Jasminoideae have upright seeds. Mors ratural seems to be Gray's

elassification into:

Trivd 1 Fraxineae, Fruit a samara, leaves pinmte'.
Tribe 2 Syringeae Fruit a loculic. cepsule, leaves simple.
Tribe 3 Oleinese Fruit & drupe or berry, leaves simple.

8. The Ash. Sometimes apetalous. 5t. 2 or 3 or 4. G 2.
F. Americana is the common white ash, & valuable tree; F. pennsylvania is
e plant of low grounds, cailed red ashw- branches pubescent, Belehertown and
Toby. F. nigra also ogeurs hers. F. Ornus, the manna-ash of 5. Europe
gives exudation from bark, the official manna from which mannite is prepared.

Forsythia gives us two omamental shrubs. F. suspensa and F. verdissima.

Syringa. Natives of E. Asia, and Furope. 8. vulgeris was the common specie
which has escaped so widely , - & native of Balkans and Orient. 5. persica
grows in Persia and Afghanistan and was introduced into Europe in 1640.
Hundreds of varieties in cultivation, £RawdRALadsdiss Osmanthus fragrans
of E. Asia cultivated in greemhouses, flowers used for perfuming tea. Thers
is also an O. americanus.

, the Fringe tree gives us one native ep. C. virginice which is &
native of Hew Jersey to Pa. and 8, The Germans call "Schneeflockenbaum".
The only other specie is C. chinensis.

: Dominated as a genus of which there are 31 species by Olea suropes,
the olive. This is an evergreen tree of the Orient now spread over earth and
has been cultiveted since ancient times, runs wild abundantly from India to
Morocco,; very abundant in Syria end Algeria. The wild forms are different

pince their leaves are smaller, more rigid, eand fruits have little flesh. GSome~

times called the oleaster. Used for grafting stock. Culture introduced by
Phoenicians, Greeks and Romans, succeeds in America, in parts of Florida,
Arizona, New Mexico, mnd Cal. Introduced to last by Franciscans. California
has about 1,530,000 trees on 30,000 acres, Florida B00O. Cealifornia had in

1910 800,000 gals. of oil and 1,000,000 gals. of pickled olives. Bailey gives

methods usedin preparing.

Liguetrum is the Privet.
ium: 140-160 sp., are shrubs or woody vines often cultivatad for sweet
scented flowers. Flowers used to perfume tea.

Loganiaceas: Vines, trees and herbs, with stipulate leaves and no milk,

4=5 parted flowers, stamens of same number as petals. Fruits follicles or
drupes and usually many seeds. The Loganioideae have inner phlosm but
Buddleioideae do not. Rather a heterogensous family which Baillon splits

up and unites with Apocynaceas, Gentianaceae, S0 lanacens, Seroph. and Rubia-

ceas. GStipules alone delimit. Thers ars 360 sps. all tropical axcept a few,




Mgny ars poisonous. Thue Strychnos Nux-vomica: a native of India is a small
tree, with fruit resembling an orange but with hard rind and many flat seeds
covered with hair. Contains in seeds strychnin C21H22 K202 and buiein C23H26N204
and 4H2). Tonic in small amounts speeds up heari; extremely bitter and detected
in solution of 1 part to 700000. Fruit slso has logsnin in pulp. S. toxifera
of the Orinoco has curare, used as an arrow poison, Curare comes from bark

when steeped in water. Strychnin in more than tiny doses causes convulsions

and subssquent peralysis from asphyxia due to spasms of respiratory muscles.

Gelsemium sempsrvisens is & native plant of thd uut‘.harnu- Se A &B&K olimber with
showy yellow flowers, callad yellow jaamine. Coniaine an alkaloid gelseminum.
Blyth records that 10 mgrs. killed & frog in dour hours, 8 mgr. killed a cat in

15 minutes, and 1/6 grain killed a woman in 7 1/2 hours.

The Buddlsras differ from rest of femily thru failure of immer phloem. Buddleras
are cultivated for flowers.

Family Gentisneceme; Usually herbs of a peculiar stiff, glabrous growth,

opposite sessile leaves. Ovary 2 carpeled but sometimes only 1 loculus. Usually

paristal, 2 placentations. These may grow out into the loculus 1ill they nearly

or guite meet and grow together. Of trifling importance. Many have a bitter
principle used in tonics, particularly in stock
foods. The bitter principle is a glucoside
gentiopierin C28 H30 012.

Native are Gentiana crinita, fringed gentian flowerjng in fall, also G. clausa
(Andrewsii of Manual) . Thers ars about 300 species of the genus.

Sabbatia is a genus of beautiful coastal plants with salmon pink daisy-like
flowers.

Menyanthes, the Buckbean, is a circumpolar plant, 3 leaflsts, racemes of flesh-
golored bearded flowers. A swamp plant. Used in Lapland and Finland for
nussen-brot. Rhizomes are powdered and washed to get rid of bitter staff. "In
the outer Hebrides when there is m deficiency of tobacco, the islanders consols
themselves by chewing the root of the marsh trefoil which has a bitter and acrid
taste”.

Another interesting plant allied to Menyanthes is Nymphoides lacunosum, a sub=
mersed aquatic with leaves like those of a water lily and small white flowers.

Apgcynaceas. Dogbane Family. Shrubs or herbe with cymose inflorescences;

F1 8, 4-5 parted, 2 carpels with 1-2 loculi superior or a bit inferior with
carpels 8 « BStigmna often capitate. Fruit a berry or
capsule or divided into mericarps. Seeds flat or with hair tufts. All have

milk and intraxylary phdosm. There are many climbing forms, trees and shrubs
less common and there are no Annusls,

Flowers of great interest since lsad us to Asclepiads. Borne in inflorescences
usually. Usually based on plen of 5. On base of calyx between lobes occur often
nectariss. The corolla is usually fumnel form and sometimes has hairs or hair
tufts or even projections and scales, seem to be homologues of something similar
in Asclepiads, the Corona. Stamens alweys borne on tube. Filaments short axcept




exeopt in Bemmowties where they are remsrkebly
long, ususlly free, only in Thensrdia are they
united.

anthers dithetic, esch thoes with 2 losuld. 3
The outer loculi sometimes have taile. Often

the enthers are closely connivant sround the f
pistil by their inner sdge while their sides

may be enclosed in pockets of the corolla.

1

In moro deteil the oituation is ms follows:

The four loculi dehisge by an inner cleft. ALl four loculi mamy be xlize or
The two Anner are very decidedly shorter than the outer =nd tho latter elongate
into tails. The pollen-mother celis have developnd befors the tails develop
henos the latter contain mo pollan.

This tanil hardens snd grows inio & pouch in )
the corolla. Homologous with similer struct- £
ures in Asclepimds. _i.;’ip
/mong agelepiads the two kinds of anthers are :
agein mot with. One set with normal santhers
filled with pollen (The ¢lumioroid am.ng
Apooynuceae snd the Feuplocoideas ihoe=
lepinds have stemone like this

while the Kghitoideae among Apocynacess have
their equivelents smong the Cynanchoideue. {
In one genus Condylocarpus the pollen grains y
ars in tetrads, n comwon foature mmong
Asglepiadn.
The earpels are very commonly separste but all bolieve that this is an advanced
charmetor, bacuuse all the olher and more primitive Uomtorime are fully spucarp=
ous, particularly the Lopanicess which sre related closely. That the Apoocynums
are derivatives is shown by milk canuls, specinlized sndroecium.
The style is asimple but swells above into a head. ¥Phen stamens cnter into asso=
ciation then onvities mppear in the stylar head. Someiimes thers are ring-like
formations on the stigsa while Vinen has 5 long hefr tufts. 1n some speeies the '
stylar column seeretes o sticky fluid and as en insect thrusts the probosais
between the siamens this becomss smearod. In withdrawing tue stleky fluid
entahos poliem grains.
Fruit and seed: Gommonly 2 folllcles. im the Flumieroideas however, follicles
are rure and gueds usually nol compse. The Tnbamaemontaninae have fleshy
fruites and do mot always open. Uoums and Hancosnln are odibla. Fruit of
Laudolphin are used like citron. OUrbers Maughas has o "ruit with & remarkebls
cuter systom of strong vassular thremde which give it grest strangth; it 4s
sproad by gaves. Whon it fulls in wantar the soft tissuse desny, I4 has boen
spread by wavea from Madagnsear to New Uuinas.

Hunt'Institute for Botanical Documentation* |



bry fruited forms very varimble. Here are a fow:

Divided aa we have said into:
rlumiercideme: With free stomons not toiled. Here are n set of importunt
rubber plants: Laudolphis of Afriom, severel specise. In . Indies Urceols,
Villoughbya has » good capuchouc. Wany have poisomous principles in the

milk. Cerbers Taughin is the ordesl tree of ladagasear; fommorly criminele
wora put to death by being pricked with s lance dipped in ibe juloe of the
kernel. 4 single seed sontaina enough poisor to kill 20 people. .
Vinos, the pnriwinkle aleo here, widely escsped is V. wminor.

Fiahitoidoms have stamen enthers bound to styler top. Uome used in medicine.
Here too comes the Oloander much cultivated for decorstion. Native of Med- _
iterranean and polsonous.

Hative with us are slso /pocynum sndrosaomifdlium the opreading Go;buu with
pink=siriped flowers and intoresting long pods with tufted seede.

A. oapnabinum, the Indian hemp, is snother with greenish flowers.

Stoms wore rotted in water and the soft brownish fiber was woven by Indisns
imto elothing, or more often into fish or carrying nets, string or rope.

Peter Kelm says twedes in Delsware iiver colonies preferred such ropen to those

of hemp and bought from Indimns at the rate of "14 yarde for a piece of bread".
Of interest to mote that Asclepisme incarnnts han similar filer.

Asglepisdacess.

A most remarkable group of plints which lead over from Apoeynacean,
in feet, there is no sharp distinction. Better mot to give diegnosis; but
to show how they lead over.

Vegetatively they ers mostly winding hnlf-shrubs, s few are shrubs however,
sontering particularly in the steppos region of Cenmtral snd South Afrien
where leaf reduction gose on mnd produces sucoulemt forms simuluting saoti.
feriploge ephedroidos simulates Ephodra. ome have great tuberous raoots.
Stupelin so rosemble cacti as to kave leaf sushions with leaves reduced to
slmost spine like bodies.

in Deschidia the leaves are modified irio aseldis.
Eeocari says they function like Nepenthes Lex VoS,

but this vein is now abondoned end 4t ig belier
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ihat these leaves gather humus. D. digitiformis of
Celebes has nest leaves.

Anatomically they have milk and bicollateral bundles.
Flowers: Of great similarity and all have the
{following diagram:

Pleromery of gynoscium is wholly unknown. Fls. in
umbel. like cymes, Calyx usually of free eepals,
pstals cut deeply but still united and tube is usually
short, bend back in dnthesis.

1t is in sporophylls that the strangest things happen.

In anthogeny all thess start as free primordia,

later the anthers combine closely with the style whose
top turns into a 5-angled head exactly as in the Apo=-
oynacea, end is stigmatic beneath. To the margin of
this stigmatic head the anthers glue themselves excepi

in the group of the Periploceas where they remainfree.
Furthermors, the anthers spproximate by their sides and
form & 5-sided cylinder. The whole apparatus is

called a gynostegrum.

Remember that smong Apocynums are 2 groups, the Plumier-
pideae without sterile tails and the Echitoideas with
tails. Some smong Asclepiads for the Peuplocoideas don't
heve appendages and the Cynanchoideme do have. And the gen-
us Asclepiad goes yet amother step for the contenmt of the
2 loculi form into 2 wax-like bodies (Pollinis) while
the Peuplocoideae have free pollen grains. The grains
too adhere in tetrads, sometimes linear or in cruciform
arrangement. In the Periplocoideae too the stamens are
free.

The Cynanchoideae on the other hand are the exireme forms
end seem to come from the Echitoideae directly. The

only character which separates the Apocynaceae from Asclep=
iads is the possession of an apparatus which serves for
earrying the pollen and is called the translator.
These never appsar among Apocynaceas. In the Periploc.
these are simple; in the Echitoid. very complex. The
translator consists of a sticky disc and am (or arms)

Many books call the disc the corpuscle and the arms the
candicles. The Periploca type is like thia:




On to the spoon-shaped or bemker-like top of the translator the pollen is shed and
since the translator stands between two anthers it receives part of its pollen from
both.

The second type of translator is found in all the Cynanchoideae and consists of an
egg-shaped disc slit upward and bearing 2 arms of various shapes.

The term corona ie applied to structurds
which are attached either to stamens or to
corrola or to both. The corolla type is
of ordinary form of such oragne; but the
staminal type is manifold and runs all the
way from small scales which jut out behind
the 884 eanther sacs to odd hollow bodies
with an incurved hora rieing from them;
contain nectar.

Pollination: In Periplocoideme the mechanism beshaves much as in the Habenarias.
The disc becomes attached to an insect's head and is pulled out with ite stack and
spoon filled with pollen.

Among Cynanchoideae (Asclepias) honey is seoreted in the coromnal cupss The insect
{finds best support on the stigmatic head and its foot slides easily into the chink
where the corpuscls lies and in withdrawal is held in the cleft of the corpuscls.
Finally the whole pollinium is torn out. In another flower the foot pushes into
anpther chink and against the stipma, in retreating mnother pollinium is pulled out.
The fruit is very etersotyped, all have 2 separating follicles, seeds with comose
tufts -
Geographically most are tropieal, only a few run into temperate climates. There are
about 1B00 species in 200 genera. O0f small value. The hairs are too brittle for
spinning, the bast fibers offer more promise if they could be freed of caouchouc.
Calotropis procera is of interest as being the Sodom mpple, its fruit being brightly
colored but dry and inedible. A few are used as greens (A. Syriaca e.g.)

Hoya carnosa is the WAA24iaddé Wax plant.

We have several native Asclepias species.

A. tuberosa, Butterfly-weed or Pleurisy root. beautiful orangs fl. spe. of sand plains

As incarnata, Suany milkweed.
A: syrisca, conamon milkweed. A. amplericmulis;

A. phytolaccoides; A. quadrifolia; Asclepiadacea take 115 pages in Engler (K. Schum-

ann). Many queer looking things.

Diagram:
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The Tetracyclidae
Tuhiflorales

A natural group with prominent zygomorphy coupled with andrpseial
sligoemery, Owiles 2 in over 40%, Most are nerbs. There are 2 constant
charmaters: (1) superior ovary with 2 carpels and (2) epipetalous stamens.
B & H brenk into thrse crders:

I. Polenoninles, Transitional forms from the Gentiamaless fls, reg.
or sub regular, androec isomercus,

II. The Personales or Multiovulatas: Have attained zygomorphy but
st1ll — o= oviles.

III Tho Lamiales. U. sygomorphie with 0.2 or raraly 1 per carpel.

emno. as
Oonvolvulacaas (1000 iu:a.). Hydrophyllaaene (170 sps.).
Polemoniacene, (200 sps.) Borraginscese (1200 sps.). Nolanaceae (50 aps.).
Bolanacene (1500 aps,).
Family Oonvolvilaceae,
¢ Perhaps first give the tree then follow its Dbranchings.

& 7 Globul
‘o}@ Jdvi Sorophular L ,%ggggg?‘” Dorragiraceae
:‘(\ . ,:; : -Eémﬁdcuqa
¢ Sle Tzrminal

. . /%:/wmcsao
Pumitive §cra/aéu/onawae:
Verbasceae o?@rﬁsj?tfm"' A,

Corvelvelocene
' & Loc .

Pf&éaﬂa’ﬁaao
T = ogeny

%/Mon:acam

Gaocynaceovs Stock.
/a )ép‘PJf.s‘ 0.5‘(-‘;-:"2)
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Fanily Oonvplvuisgone!

Fla. typleally and tubnlar; atamens nostly borne on haoe of
sorclia Luba, . B ssldon 3-5 with u.2 Lasal ovuloe and 1 intep.
aotyladous orumpled. Anatomieslly bisollstersl buniles nepam- s0
milk or resin gnnals, They ar: mostly elimbing herbs, About hoo ap8 .-
mostly tropical,

Wernhanm sayss "The bond hatween the Apooynawgens and Gonvelvulnacas
is very clese, Many Oonvoly, reonll olinmbing aumgmanmom in
habiy and generdl aprenrance wnils flower strusturss are similar., Their
eorolln is tnstadnzn bud (Oontorlne). The advance whieh thay have made
is in reduetion of oviles to two per earpel and & strong herbaoceocus h
Wethtatein sets off the fonvolwvitlacens and Ausenutansse as an order
Qonvelvulrles,

Ancther charagter wiich points omward is faet that Iruit may be i
eapsular or may full apari into 1 seedsd merioarys — (acheues), 4

At the baee o1 the Tamily stand thess fruit splittine forms wnicsh
relate to the schizocurpous Aposynums and ars put into the Ma irens
with £ genera, Dichondin 1% w ereapin; plant with axillary fla. of
& wropie sps. It 8 sarpals whiph ars scmstimes slosely grown

T

vogether, The styles apring; from between Lhe carpels rather low down.
A vz, borages,) ' '

In *he mors typieal Gonvolvulus memhors thers are ssversl eoonomic
mombera., I pmn’gttnlns Poir prohably stands first, Oricinally B, and
Cent. Am, and wnen dissovarsd by @elumbus wis alvesdy of varietes
as 1s attested by tha fact that fruits and sceds arve seldom se-n, The
edible part is the thick ronte woien nrs alse yropagative boliesa hy
adventitlous buds, Origin mey he the will I, fastigata of treop, Am.
Balley l1isis ZZ Ipemoes sys, of hortie, yalue, I, leptovhylla of dry
Neh, and Wyo, Plains 1& ths man-opf-the-= Fthy the root comes e weigh
100 !.b:; and ?gnn 4% into anh;eil. The Oheycnned, Araphoss nnd Kionas
roAEl fer od winen pressed by hunger — bhut not ve : .

size and depth makes 1t herd to gat out, i e
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[ is anolher "man-of-the-worth' of the e, i.8, in dry
soil g;n?‘::“r;:? ;031;5 '-;a:lgh 20 lha, and was nlsc used by Indinns %o
some extent. In some places 1o n bad weell. 8old ae "hardy or perennial
moonflowar — will atand - 269 F,

I. purpures is the cosmon morning-pglary ‘ror Trop. At. Tv

[ s-gapras
is a aén strand plant on tropic eoasts ol hoth heui res, Qertain aps,

5 Y ; tive - used 1n medisine (I, purga (Jalap); I. ecngesia,
_::1501‘:;@33“&;;::1“ sepum with white or ross purple flowsrs,

g Cuseutoidens velonps the doddera or Cusentns — destrictive
m'f':a:‘: Lite history of intersst given in Freshman Bot, Text, Our
oonmon native is 0. Gronovii; O, arvensis, €, Epilinum also oscur _

0, Fpithymum on olover, 0. 2urnpsa la: been founi onee at Gilead, Maine,
It ranges from Bngland 1o Jupan and as far seavh as Algiers,

Referring to tree of paylogeny shoma that line of evelutien ends
with the 'pﬁum Susentas, We now taks up a line of Benzosnrpy already
8850 in tue Dishondreass and sdvanes uo the Nolanwaeae.,

Jolansesasy
A very interesting Tamily taking 1vs plnee tetween Gonvelvulacens and

A :
In gtrup*;m of flower 1t is vary 1like tha oonvolwlwen._s_ ard B & H
unives 1% with them, Bui thoe fruit splivs uy inte nuvlats,
~_In Dolia She fruit falls apart into 1is b sonstitusnt enrpels, ALl
eontined to tha west 0oast of 8o, Amerion,

M

Mostly horbs wnd im hniry with sluernste leaves, Flewers usually in
doubls eymes wnioh nre 21mp seorpioid, Fls, 5 parved an 1o corolls and

#8ldom zygomoryhiie, Ooroiia ras mirely with scales eta. OvVery
SupErlor or £ mediun earpely easn with 2 hanging ovmles, The paris or the
Ory around eneh ovule hulge out mnd fenoe vha rruit Yeeomds 4 parted and
Yhe style remains low down beiween thass parts (gynobasie) ¥e, a drupe or
4.1-seeded nuvlets, Endospern shsent op Iritling, Most primitive e
the OGordioideae which have the two styles eaoh Torked. The rruit im &

ered but only 1 sead developa and wnole besones a drupe, Trees and
Bhl"'ll:h.o
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fhere ara 50 spscioeas of Oordda m _
: in American Tropies. Woods ars valuable
0. Gaprasoanthus Doninios rosawoods

Ehveticidows, These have n tarminad
£ split siyle and a dvupa with 3.°-seaded -
or 4 1 sesded kernels, Agaia they are
mostly Troeas,

oidens, Hera tas ryuit 12 a deupe wivh 8 — 8 seeded or 4 - 32
Em{n or .t‘nll‘ into 4 nmlat.n. dostiy persnnis) herbs, Mdout
is'Heliotrcpiun pome 220 sps. H. reruvianum ia the garden hauw.

H' {noidend, 8tyla at hass (gynobasie), Fr. Tour 1 sosded mutlets.
sruue climate nerbs moatly. Many formerly used in nedining, 4
tinatoria Radic Alkannas woioh sontalna & purple-rad dye —

red - @ miorcchenieal teal Tor fis.

e have several native sepheres of the tamily Myosoils - M, Wﬂm

s widﬂly aseaped, Mertensin virginion round N, Y. We and ao,

@rand Juneticn, Ool., Ancthar atriking sp.- Eohfum vulgare —

l&pﬂ onlled dlus woed mud hlué—devil — a plant of hot dry sands — . and

with blue flowers, Montague Sunnion, i

The Polemcnisoena, t

N e

This rfanily is exgsptional in n Bioarpallary group in having o

ar oyary. It la n wry navural family of 200 sps. oontrasted

wy forms, The strongesty claim for dts rotantion aoag

T ants is its isomerous and epipesalous alternat

meih. bui. ths gynoscium stops nt the level of tno Epnerids and

_ #8, Wernham suggesta tnai Tor its origin we may have to go

back even to geranial stook, Our tres places in a non commivtal W"M

mntazn dofinses as herba, seldom low woody plants with sinple op

nniry laaves, ¥Fls, aymose u Onlyx and acrolln § partel

» 9, o;. 5 and supsrior. In e828h looule 1 -~ seeds. Partimlarly |
abundant in w. ¥, A. with many valusble decorative plants,

Qobasa — namcd Irem Favher Cebo, Spant
Jesuit of 17th cenlury and =~ natupall
in Amerioa years. A genus of -
alimbing planta, 0, seandeus is am
the dosen most popular annual vinaa,
ant 42 n loaf slimber like tha sea,
rainal leaflet a tendril,

Phlox of some 30 sps. Severai in sultivation sueh as P, Drummonddid,
subulata and panisulnta. Oolionisa may he mentioncd besmise of the Aot
that 1ta testa bears a layer of slime 201ls ‘vith spirnl threads waioch
swell and unwind r.-..nr-}mnl_; en moistensd. Used by meshanists wo taach
Ugrowthe." Polamonium of 14 ana. & faw ahowy {lowarad apa,

Hydroplyllaaeas

Differ from last family in the 8 ocarpeled gynoesium whieh is either
1 or £ looculed. The inflorescense is saorpieid 1ike that of the
Boraginnoeaa,
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W. Ansrica is center of home Lhough
geners coour in Indis, Usdymsear, 3
Afrion, Japan. Polnus Lo previous wide
dfstribution. Wiih us 1s Hydrophyliwm
virginioum; whils in west 14 the Oemmgy
Phreslin of 70-60 ops,

fron the samo 1ing of Sohizoparpy mnish loads to Kolanscuns

: : :

How we enter uypon the multiovulambe linu waivh lsads through 80l

to Berophylauseous, The Sclanncens lie alose Lo %he Apooynnl 00k
‘the transition o Serophs, is made vhrough tne &wpigg._'g:..m_. Theaa b
B & B #sre put wich Sorophyiannsems but Engler puts Aolanacuna,
disting, fenturs betwsen thz twae fauilies 1s vhe wank zygomorrin of |
sens ol -wish inpner phloen - waila Serorhs strong =7 _mﬁ{

oligomery of indroes wnd no incer yhloem, The Snlanticeas are haw,

anong multiovulninz or Perscpalas, ‘Taey are not Porsonats zhalgg}.x _
I List Wy, r
' 8 olnnncens.

One looculus comes inse existence whry aAbornien of walls whils in
adea, Aolundra, Daturs and Grabowskia false walls split the @ &

pduli. Tuls falss septa oharactor remember 1s eharaotariastie of \
T here is pather sabundsni Tloral abrnormality among Solanngens =
‘as regards number of parls, Hexanmerous fls, witn tumerous gynoscin ovour

msll,f sodum 18 2 owrpslsd, Zygomorihy may lse expres. in androee and
eorolla. Follawing ars a types.

£

Fionndria Petunin Sonizanthng Daturn,

The Nicandreae arc placud lowest a gonvelyulus 1ike flower with
cu;{ divided by oross walls into 5-5 loauli whiash a dryish barry.
¥, Physaloidss is an old garden flower cultivated s Appla.of Peru,

In genersl tne Holanaduns divide into wWo grouns.

I, Those witn aliarply ourved ambryo — GA2 OUPVALUPE more LARD @

asnisirala. All & stasens fertila and of Same langth,
II. Bmbryo straight or weakly survsd — tio ourvaturs loss then &
semioirals,

.
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