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Hence what kind of an inflorescence? Cf. with the inflorescence of
Secabiosa. Study a disc floret., What condition of the calyx?
Split open the corolla and note position of united anthers around
the style. Split the anther tube. HNote introrse dehiscence and
non-receptive condition of the stigmas. Follow the pollen presen-
tation mechanism through to expansion of the stigmas and see how
pollen is pushed up.

Ay Habit sketch of inflorescence, .

B. Draw the bud closed end also on a larze scale 25 seen in longi-
section, C. Repeat for flower shedding pollen.

D. Repeat for flower with stigma expinded.

B, Draw the fruit, What is it called? .Any dispersal mechenism?

F. Draw ray-floret. 1Is it fertile? Perfect?

COLPOSITAE - Liguliflorae:
156, Compare with the last. Vhat ig the condition of the sap?

As Study individual floret and fruits. Ianterpret and meke the
necessary drawings.

Hunt Institute for Botanical Documentation
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ORDER SCITAXIVALES. = This is an extravegant order which may be =
characterized as foilows: The whole flower is Zygomorphic of waslY
1y dirregzular. Ther perianth 1s of € leaves which may or may not Be

-

differentiated into celyx and corolla, The stamens were originsily
6§ in 2 eireles but usually only = part of them sre fertile: some=
times ‘orily one, the others forming corolla-like steminodis, The
' ovary 1s inferigr and 1 = 3'celled. The seeds usupll; have 'an 2011
' and also endosperm and perisperm. All in sll they renresent the
Lily type gone wild over irregularity.
i

EUSACEAE.
Affinities:: These stend Jlowest end have & fertile stemens,

with'only one staminodium opr even this may be gene. In EAYEP-
ATA medagagceriensgis, in fact,all & are fertile,while in MUSA
Ensite 2l) are fertile but the posterior median one is gmell-
er then the others.

Genera. |
a. RAVEIIATA madagascariensis is the Traveler's Tree of ¥ards s
gescar. It collects so much water in the leaf sheath thst 7

———

it cen ser¥e for drinking purposes. This genus once had =
wide distribution though now the only other species ig I
guyanensis of Guinea and North Brazil. The former tree ies

a weird looking growth,some 10 metera high with lesaves
growing in two rows thus forming s perfect fen. The blads
hee & strong midrib with many veins running to the merzirn.
Thus it ie easily split by the wind. The flowers are pro= |
tected by great spathes In axillary inflorescences. It is
only slightly zygomorphic. There are 3 pointed elongate |
sepale and the 2 lateral petals are like these but the med-
lan one is shorter. There are 6 fertile stamens and a style
with 3 stigmes. The seed has a slitted splendid sky~blue
aril.

. STRELIZIA ie closely related to RAVENATA but ie much mor

zygomorphic, The 2 leteral petals are fused eand enclose

the b stamene. The third petal is reduced to a three-cor=
nered broad short leaf. The style sticks out between the
fused petals while the 2 lateral sepale are hollow and the
third long pointed. One species commonly cultivated in |
greenhplises whose fused petals are blue and uhe uther parf
orange is pollerated by birds, .4~ s ) o g s

Cs NUSA hes all its perianth leaves except the median inner

one cohering. Often 211 5 points can be seen but in M. =1

- 8ite end allies the 2 laterals are reduced and so only 3
points are seen. The medien posterior stamen is usually !
absent but may produce a stamincdium. The flowers of this |
genus are unisexual. Honey.is secreted in the female from
septal gland (cf,Bromeliss) while in the male the ovary
rudimernt turns into & nectary. The female flowers are be=
low while the male are above, Bisexual flowers have been ol
served in the middle bracts. Tischler has made a study of
pollen in Bananes. The cultivated species produce no seed |
but the wild spedieshhave many, the fruits looking like ’
Iris cepsules. Tischler found that the Bananes hayve differs
ent chromoeome numbers. Thus 1. sapientum, "Dole" has 8; "Ra =
Jah of Siem" 16;"Kladi® 24 in the hapldid generation, There

— , 2 -
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LANTSEES (DIOVULATLEH)

148, Take any miat available and ooserve first the vegeta
features such as decussate léaves, :ic shape, odor.

iaceae, How many sepals? Is the calyx bilabiate? Remove the
corolla and split open. How many Stamens and what stigma position?
A. Habit sketch.

B, Bketch of single flower enlarged.
C. Drawing of corolla to show androecium.

gynobasic?

D. DIraw the gzmoecium,
B, BStudy the mature fruit and sketch.

INFERARE
RUBIALES

To what group do they seem to attach below?
Family RUBIACEAR j

149, Galium sp,

What ovary position? How about the nature of the calyx? TVhat is
the numerical plan of the flower? What happens to the fruit at
maturity? Vhy not put the genus .in the Umbelliferae? Part of the
+leaves are claimed t6 be enlarzed stipules, Any evidence?

Family CAPRIFOLIACEAE

150.— Diervilla:
Draw the fruit of this plant. Yha$t imoortant calyx Ffeature that
voints forward? y .

family VALERIATACE-Z

, 151, Valeriana officinalis,

- Study the flower and note how it simulates that of the Seroptiular-

Under lens 'o‘bserve gynoecium, VWhat shlpe? Is the style terminal or

>

-"ote character of the inflorescence, What fonily is it approximeting

O As Habit sketch,

“indy a single flower. What is the symnetry? Is there any irregu-

285577 in the throat? What is the svary po:ition? Seetion the
=y nd determine the number of carpels it 15 the condition
of ihie calyz? How meny chamsne?
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B. Draw the flower and diagram it. ) Lt
Wh—

~ Study the fruit, How maiy carpels h ve matired? Wiat is the method
- of seed dispersal? To what fanily co e 1+ + Teatures point?

Lo

-
@ Draw the fruit and also a section of it,

w

Pamily DIPSACACEAE

152, GScabiosa
Observe inflorescence and note the mimiery of a composite, In
what part are the older flowers found? Vhat sort of an inflorescence i
- has been congested to form this one? Remove flowers from the inner
part and from the margin of tlhe inflorescence, Boil and study,
Observe the epicalyx, Wh# may have been its origin? Into whati does
the calyx mature? How many carpels? Stamens?

A, Draw a flower of each iype and also a diagrammatic longisection
of the fruit.

. |

153. Dipsacus

= : ' g |

As Habit sketch. VThat does it simulate? : |
)

INFERAE - CAMPANALES.

Family CAUPANULACEAE )
154, Campanula, ' [
Study the flower; note particularly the inferier ovary of 3 |
carpels and the pollen presentation mechunism, . ’

A. Sketchn flower and its longisection. ‘

COMPOSITAE - Tubuliflorae.

155. BStudy as a2 “eview any member of the sub-Tanilysavailable, HWote
involucre; disec, ray-floreis and chaff. There are the florets oldest? 1

- -
—
-

B —— it - e - '-=-—-——'_F e
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LY
~ 1is & difference between disc and ray florete which brings
Al'/ical analogy to » single flower: {hue Bhe involuore acts 1
4% the ray florets like corolls, while the central Tloreta
8 fox upparatus. y
= --‘%;,lvidursl flowers are baeleslly the old sctinomorphic tube +1

'-, ygomorphy leads’to the extreme ligular type. As 1o mod- !
the following oceour. :

3 ,"Ygle #lower heed is of perfect ¢ flowera- Bupavorium
i n n

L n o gtrap » - Dandelicn

" " " n R 2 lipped # - Mutisrese \

) abular but central perfect, outer g -~ Gnaphal ium <!

} ot flowers, tubular, & central - § or 1

« gAS8 8trap shaped marginal - Chrysanthemum |
ALl Tubular, central £ ; paripheral (7 - Conyzsa {
b Central tublar and 6: 'peripheral + and stirap {
A1l tubular |
Dioecious- all tubular - - Antnnaris. ~d

‘ depfect flowers, central; perfeot and 2, 2
Lipped and al so strap flowers peripheral. |
it are entomoph. %anamophily-] in Artemisu) -

gamy und even Parthenogensis are not rare. Proterandry common.
Men presentation as in other Campensles. In Oentaures the stamens
2 irratable and the filaments contraet when disturbed- thus the
Jien {8 ewept out. Parthenogensis in Taraxacum, Hieracium, and
Saria spse.
n dietribution the peppue plays & great role as a flying, swimming, |
“lutching apparatus. k.|
‘A most difficult family to claesify since there are over 11,000 eps. i
ad 'in all directions with one mnother thru transitional forms.
i+ a very young family caught in the acme of evelution: ¢
- ueral it is easy 1o classify into 2 great groupe- the Liguliflorae
_ orase. This is natural fpr t}e last have tubular, S-lipped and
5. elowers along with resin canels; while the first have only
irs and milk canels. Modern systems are placing much weight
of the stigma. Many contain ethereal oils and are or heve
- medecine- some for saleds- Lactuca sativa, Cichorium Endiva,
fbue, the articoke; Helianthus tuberosus "Jerusalem aBtichoke"
pd for flowers- Bellis, Callislephus, Aster, Ageratum,
. 1a, Helianthus, COhryssnthemum, Calendula, Tagetes,
Tetc.

(8- 119 1V Teil 1V- V Abt.
" X




PETRACYCLIDAR « TUBIFLORALFESD
IIOVULATAR oF LAKIALTS

Wﬂ the vegetative habit and flowal strpeture of the main
ant m ~ackdn rppy VY

TRTRACYCLIDAT » TNFRUAR = RUBIALES

texs (¥ 179) distinguidh the Inferae and hiow doss the
with the fubiflorsles? Vith Wit other linc does the

o et

'S S

Rubiagese: From what woudd. o seen b huve bemm
derived? mwum-u:m‘ix' '&mmommum
rivatives, What smll feature is usuclly held to separate the

jése from the Caprifoliscone? hat sre the two tribes under

faprifoliscese: Poimt out wherein the following features begin to |
mimie the Compositae: Inflorescence of Wiburmes Opulus or of V, alni-
folium; ovary state of the Viburmuis; oanlyx of Diervillae

ribe the flower of o Valarien and boint out ite steildng . 0
composite featuren, </ 3 !

| Fomily Dipsagaceac
% for Beublosa wund Dipsscun. ‘hy ore these plants not put |
‘with the Omim. LF 1 )

s L8

Ao

., IRPERAE CANPANALES ;
: What stoek gave rise to this Ordery Vhy not rut in’the fubiales?
hat is meant by the ypollomn=preént "-*-"“"“?;?‘ _1,cmd how doos it

ww&*ﬁﬂf‘ﬁﬁ“ﬁ m ¥ N ngmumsf:ﬁ:ﬂﬁ o 2
Hun Hotetareotantea ‘Doeimentation

s

e “l
1 . - . » ..
focs s catlated to the Orcbenches? What advance im ,
:ﬁgﬂ “].yﬁ!:?.::::;? “E:nt cultivated flower stands hewe? . .tl -_
H P Ayl § =] i v
Yumily Aeanthaceae P i
- repre mmzypeorthomnminnmm
e “‘M).'W‘fﬂ and fruit (vetinaculae). '"hat of interest I
. ‘ m“‘. .‘u'" , - |
; o habit? Mt.mt:?oii!m'mznom }
“gould they come {rem the advanced
familiar woody vine in the fauily and how if it pollinated?
L L el T ,
fruit %uw $hot ie Seammwa indioun?Whot is the nature
of the fruit of MH{A,? 2




e 4-'":‘!‘ !

eompond tacan inferior biearpellary unilooular ovary arose?
\Sp s
X the composite infloresconce and an individual flower

;tmm-nm Give the twe sub-familice and char-cterise
Wyﬁa and on floral features.

oAt }.-\‘Jz.- a8t
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/. Order Rosales

/ Hallier apply to all the remaining orders of the

' mtt;::gg:;; How manypgp{oien of the Rosales and what about family
boundaries? What family terminates the zygomorphic line? What one
serminates a line of propressive epi gyny?

Fami SAXI FRAGACFAT
1$oaeri'ba giower; what affinity below and what above? low dif-

ent from Ropaceae? Whati rosaceous genus parellels Astilbe? The
igus Saxifraga is extremely plastic as to gynoecium., How? What habit
and habitate? Waat does the name mean? What geographic ran e? What
comnon native sps? Common name of Tiarella cordifolias; of Hitella
diphylla? Of Chrysosplenium? How do the Hydrangeas represent a more
primitive group than the Saxifragas? VWhat entomophilous modification
of the cyme of many Hydrangeas? What is Philadelpnus coronarius? Vhat
common name ig falsely applied? How do the Ribescideae represent the
extreme Tloral forms of the Saxifragaceae? Vhat two sections of the
Genus Ribes? Why are gooseberries so little growm with us? Why are
we attempting to exterminate the wild species? VWhat about Ribes

rubrum as an escape?

Hsbit and as an "ideal flower", Derivation of the name Sedum?
of BTV ? What are "hen and chicken plante"? What about fthe
vegetative reproduction of Bryophyllum? Vhat floral formula?

Family PODOSTEMACEAE
Give deseription of habitaets and hablts, colors, gill-tufts, etc,

~ Characterize the family, What plastioc torue character is dominant?
What fruits? What seed features?

1. Spiraecideme: Vhat does Spirzea mean? VWhy is the genus
primitive? What is Fhysocarpus?

2, Rosoideae: How have the fruits been modified over the last?

A. gmim: What two genera in cultivation here? Vhat about the

Bs Rubineae: What is meant by drupelets and what two sorts of fruits

as regards torus? Xotes on Rubus arcticus, R. Chamaemorus, R.

gceidentalis, R, odoratus, R, idmeus, R, strigosus, R. allegheniensis,
» R, ursinus, Vhat about hybrids among Rosacene?

* g;ihlzgtmtillm: What fruit character and what terminal member of the

* D, D:ya.dinae: Vhat achene feature and how does Geum differ from
Dryas

E, Banguisorbere: What torus fe:sture and what representative with us?

F. Roseze: How different from the last?

Hunt InstituteferBotanical Documentation
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3, Pomoideme: Describe an apple botanically, Distinguish
peiween Pomariae and Crataegareae, Notes on Pirus communis, P,
o

Cydonia, P, permanica, P, Malus, P, aucuparia and P, americana - hy-

. prids of last with P, melanocarpa. What of Cratmgus as to species?
‘. What are Amelanchiers and are they of any value? -

4, Prunoideae: Flower and fruit characiers? What poisonous
principle in marny? Vhat physiological effect on animals? Whyis
Wuttallia a significant genus? HNotes on Prunus americana, P, ar-
meniaca, P, avium, P, domestica, P, maritima, P. pennsylvanica, P.
persica and its chimaeras, P, serotina snd P. virginiana.

Family CHRYSOBALANACEARE
Characters: symaetry, stamens, style, nectary of extreme forms,
what pointe to the Rosacese? What to the Leguminosae?
i lirln leaves, floral symmetry, gynoecium and fruits., Vhat
separates from the Leguminosae? JFrom what group of Rosaceae would they
have to come?

MIWBE :
Humber of aspecies, habit. Distinguiehing leaf and gynoecial
features,

Sub-family Mimosocideae
i How related thru Comnaraceae to Rosaceae? Vhy may not Affonsea
be placed in the Connaraceae? What characterizes the Acacias? What
are the Acaciae-Fhyllodineae? What of interest about A, sphaerocephala?
From what plant is gum arabic derived? What other economic products
from the genus? What is Mimesa pudica? Prosopis glandulosa and its
economic value?

Sub-family Caesalpinocideas
Describe flower and state how it is moving toward the papilionaceows
type. Characterize: Hymaenia, Tamarindus, Amherstia, Cercis, Whence
comes the common name of the last? What is Bauhinia and what ie meant
by ites cleaved stem? Notes on Gleditsia trichanthos and "espina de
eorona Cristi,”

'I!'ig Papilionoideae: Describe the flower, What habit is more common
in this tribe than in the others? Notes on Cladrastis, Baptisia,
Crotalaria, Lupinus, Medicago, lMelilotus, Trifolium, Indigofera, Arachis
hypogaea, Robinia, Wistaria; Astragalus and its physiological effects,
Degmaiium, Vieia, Lens, Lathyrus, Pisum, Phaseolus.

;.

—

- Order MYRTALES

Characterize by numerical plan, gynoecium, style, and anatomical
features., VWhat derivation?

. Family THYUELEACEAR
What native genus and how used by the Amer-indians? What European
genus is introduced? What is Lagetta lintearia?

Family ELEAGHACEAR
What epidermal character? What is Shepherdia argentea? An
'\ economie Eleagnus species? : .
5y Family LYTHRACEAR: What is meant by trimorphic flowers? What intro-
e ﬁncegf?_gciea around Amherst? How do certain Cupheas shed seeds?

Hunt Institute for Botanical Documentdtion -
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TITRACYCLIDAR >
TUBIFLORAL S

fGive the three Benthas and
m"%;g .;.l.‘:b m»m.us»pauummmo
#ﬂﬂt angent.

Order BOLIHOHIALED

Convolvulaceae; = of the I'
1 I‘gu-u m 5 wn Deserive o Conyolywlus

flower, w ) duulru‘b mnmomnmunmum £
hat is Ipomacs h‘h‘tﬁ Ie lqtow;:u.q.? t- pandurata? !.w s |

w mmzaumcrmumﬁnrm

m the {ion Trom the Convol What vepetative wnd i
charascter te the Dorages? mumt-wmm !

Polempniseese oo Lo ﬂ;
m differ in gymoecindl features from the other Tufi-
- Mmdmhv,hmrwuw Mve two g

mm-m J’

PERSOIALES oF MULTICYULATAR g

mmmﬁ- significsnee of the aubove temme. lHow do thess
h the Yeolemoni

ales,
MI' 4 m- l‘ﬂm > _;_ A 2 j' 4
Pgeudosolanae, £y -
matﬂ otanda here and w it most primitive of the sero-
plarions in it tun Laseri more typieal serse
Mutom: dﬁm ?mmnmun

stemon, What halfeparssites stand d xere aid #ither do they lewd?

mm.m 4
at ow etey a’thamt‘tu fPon Serophularineese und )
eetod? Devoribe ¢ e inmeﬁtmtrup of the uusqif._\
That in mshu' genus and how does it. trap insegic? .

Mn
N = v&m. !Lsh.‘ltl? hat placental evelution in Or
“tion differ from that of the Lere :

o /u:rtbe Lathruce aquxznrin..

Hunt Institute for Botanical Documentation
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B - e S [V, 2> » P, |
zmMNPMr&?« Hi used in medecine.
ays Satammnsl of India . ves the perfume knowr as =a.
L}

«n eonelusion thoush the fumily seems 1o simulate the CompGee.

it must be merely the independanti working out of basic prineiples
Jamon to both- for zygomorphy and trilocularity of Valerisns militates
against their oclose relationship..

Dipeacacese. (Scabiosacese)

Now we huve the climax of aggregation of the line and the individual
flowers give 2 types of '/'.
(1) The ray flowers get their '/' a8 a resultof aggregation while (2) the | 1

e

disc flowers Bring over the old entomophilous condition. J
They are haervs u., with opposite leaves without stipules. Flowers ~g
with an epicalyz and also involucre of bracis end stand in heads. Calyx gee
5-4 toothed. Teath often bristly or aosent. QOorolls '/' 5-4 lobed ( in
last case the union of 2 parte.) 8tamens 4 or less. Ovary 1 loculed and
1 seeded. Ovule hanging. TFruit and achene. ' :
Plowsre blossom from center out- congested cymes.
This represents the terminue of the llne the 2 sterile carpels
of Valerisns have gone completely. Payer says a secong carpel sppears
a8 & primordium. Juat as in Velerian, the calyx assumes new role.
Ve 8uys: "In a close inflorescence ithe mere crowding of the florets !

ddes & source of mutual protection among them; and the calyx being
or required for purpose of protedtion is pressed inte the service

of fruit dispersal." Weltstein says as to position#lrotz der grossen
Ahnlichkeit mehrerer Gatiungen (Dipsacus, Cdphalariu) mit Compositen |
whelche auf einem shbilichen Buue der Inflorescenz, auf ahnlicher
Luim.ﬂlﬁ_wn Kelches und der Frucht beruht, ist an eine nshere
Vernandschaft mit diesen nicht zu denken; die vernsndschaftlidhen ,
Beziehungen zu den Ubrigen Rubiales sind klar." : o

The epicalyx of ihe Dipsicslian flower 1s an odd thing which ]
envelopes the inferior ovaru. It wsy have arisen from concrescence

of 2 bractecles.
~ verming divddes into 2 groups.
A. With a searious bracu to each Flower. Scabioss has epiealyx

a callar while 1%ts calyx is of 5 bristles. Dipsacus,the teusel, large
epiny berb with capituls reeembling composites. Rpicalyx almost entire.
Teaves unite in paire and rain water collectas.

B. Bristlss, but no true bract to each fiower.

Dipeacus heads used in fulling eloth. D. fullorum.
Scabiosa cultivated me " mourning bride"
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n-ni tattiforae or lypericaceae
m the Theneone? Mt prevulont andyoceial .
character? !ﬂm:.:l n nﬂtl.? An arilleid? "hot odd ashyye m’ﬁ:‘___
axtrene Outiiferse? ‘hat iz the uangostomn und wis first
u-mm 11F Wat is 10 Joe Aweriesn siricet? Uhat cbout =t N
teroecarpncene?

ORLER Pmmu.m Se BLYe

w different mm give familion and noten on
following: .c:'; eupadence, fHudsonia apm.j the M whiidh |
yiolds “armatte.” (WMmence the senus nome)? What o Pmoesat™ !

H‘mmemﬁmamumumm.m&w 4

m. denoribe Aldrovunda and ite trap
on what does i

o sartadn m.vl.ul vicletoy How is Eygemophy
s Whay abouy cleistogumous flowers and
m of the puncy; of the violet of flori-

dmrnn u‘n&uﬂ!ut:mt mun
: ; s odorata? muﬂmimdusmﬁtmﬂ
'Wmnmtmnm. hat plece in legend?

% and fruit of Cariga Mot slgsificant
1erid g m‘uaunmmu exy? MHany Loaandsae huve

u flmrmt That two groups? Wt in

mm"%,mwwmw = |

1

or put the funl st hebite et fibroe-vasenlay
rm Is tho eorolla px@. mgydocus? hat seess to be ﬂm
. of the tendrily cedun charastorize Fevilled and
t takes f=co .tn the soow:iant sordes an rogards stanen
ﬂﬂﬁlﬂ. hat odd anthier evslution? Uhat gort of eanthér hus Cy=-
Now mary earvels ususlly in the feuily? Vhet poaition?
is the nume a;—puod to the fruit? Wiy shoulé cucerbiie be pleced
-ne ngt m«r;“ ::a e x’arietelzﬂ M=t shout theliyr dictribution
over The eaytlh? on Aganitiouleyee hoxvidas, Luffa, Fehalliws, Cit-
 rullus vulgaris, Cucwidis melo, Cueunle sativus, Legenaris yolgavic,
\ Cuowrbita mmximm, C, mowchata, Ce pero. Nohinocoystic (etym.)
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g srfect and u. '/' Oalyx emall, selidom lacking. Peia.
!z':;.l’;sl‘:nhad- Stazens 5, slternste aud free or epipetalous.
ars introrue, and free or united. Ovary 1 or o loeculad, inferior
wlf inferior. ogcule ed begauss of su imperfect ;
! ~ . spyle is besst bLelow t stigma wi a & lipped pollsnbeaskesr = a
«0 oalled " indupium®. TFruit u. s sapeule, sdmetimes u drupe or nut.
< ] At the extreme of tha family stends 1 s8p.
4 Brunonia in the 2ub Family Brunonoidese. somatimes
i raised to family rank. It has the stigmatic cup. 4
zypomorphic flowsrs and s)eo hes en involulraie cap-
ftulum apd sn unilocular inferior ovary with 1 ovule
Tto fruit is & small nul with feénthery calyx segmenty

B. sustralis lives in Australis snd Tasmsnia.

b

Flowera perfect or unisexusl thru aWortion, '/( or seldom #, P 545,
Bt. 8 and united to ibe style. Anihers exirorss . Ovary £ looular or
¥holly 1 loeuler. PFruit o ospsule. 8Small gress-like herbs of the

Australacisp reslim.

6B
<

Oalyx superior and lsaf-like. Ooralls 4-6 parted. Ftamens u.
18, Filamenis u. united. Anthers rree and opening inwardly. -
Joculed und wi h 1 enantropols hanging sesd, Herbs or shrubs with b
‘4 united fnvo heads and surroundedby an involucre, A curious .
the faet that the marginal flowers are perfect while the diac |
‘steminatle ihru reductdon. This hsa not been seen in ihe
! « Henoce when fruit ripens, the hend ie beset with fruit around ‘
i Al sterile flowers in middle. HKach fruit remsina crowned
_'_,nggrny aalyx. All 8. American. mostly in Andes. S gemers snd
J

OMPORITAE.

{_— Plantd of very different habit. Flowers slways in heads with sterile
Awolusre. Owlys rediced or changed into & pappus. Corglla & or '/', 1.
pentanseTrous. Siamens as many as the lobes with unthere fnited to a tube. -1
Oyary iofertor, 1 ohsmbered with a basel mnatropous ovele. Fruil an snohena:
witkout endosparm.:

Hisiclegioal . {1 osne ;
Nhh 1%“113!!_%0::{?“ i:ulin. schizogenous oil oanels, or milk tubss, o.fhn‘

8 1argess plant family varying muchk in vegetative organs, herts 4

sh;‘:bu, nnd trees, elimbing plants, xeropbytes, a.ﬁ.: au.:nuler.e{.a. 'But. in'
:1: ‘; nrvvefetmiw ¢hangee the infloresceence snd florets sra stsreg-
hrp % ariations lesd to uninerxu.] heada elongation of sxis, compound r‘;
guda (!nhinopu) Plae say bear ohof™ or ot -
leathery, thor e Tavelusre may ba Ty
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Under I eqas tne Nicandrens alrendy mervioned under Bolannis stand
many aconrmie plante - Mmost oY Whish are peisenons,  Atropa Belladonna
15 4 tall plabrous horb wish persnnial rootstock ’J
nuuive te Bo., Burops wid Asin Minor atropin
usad for dil=zing e pupil of ;m.ln;ye -;hint-tl '—"#
nune. Hyosoyampus inger is zhe bl henbani.
Qorolla didl yellow retisulated with purnie veins,
An anmal or nisanisd cordon H. 8. to Mich, The
drug hyosoynmin 7Hz3H05 whidh has u slrp
di:slgrﬂr."l.blu < -ss'.gf' is ob?ninﬂd fron sead, Very
similar to atrcpiz. A powsrful depressant to brain
produced dewtn IrTon Iaralysis of roapirntory senter.
o 1 Beveral oases of children  oisoned by sating the
Nicandin seads,

Physalis - the ground eherry or Husk wonsios arc herbs of wart olimsates - |
grown for rruivs mud some for dscoraiive swcd pods. ‘The common ons of théa
region growm in gardens is P, pubesceus a spresding plant with abundant

fruit, Long in oultiv.- rigured by Dillenius in 1774 from 8, A, Another |
BpA. #ith brilliant red pods and red lerrics is P, Alkskengi, A varlaty |
of 1t var, Franchetii (perhaps n species) 1s sold as Ohinese Iantern '
Planu, We gev P, heterophylln here ns an sacape, (ray 15 aps. in the *
Manual range, Bwurtevnnt’ 9@ sdible spenies,

S r——

gapsioum - thae peppars, Originally from O, Am. but escaped in 014 World,

*H aps, have Leen mamed hut they arc now reduced to & and wdl

ennisiderad os Yorms 0. mwnmum is the Oayenne Papper, Too much will oause

denth, The gwum yrincipie is capanoutin ao irtense tnat 1 pary in

11, 000,000 of witer will impart the punzent Laste, Very varddle plant. )

Q. Truvescens 1s 8 shrubhy perrenisl sultiv. in soulh, Thare 13 niso 1 f

Japunosc 3p, 0, anounlum, Bolanun 1s vhe biy penus or 900 apa, Sturtevant
2% spa, in use as f4pd plants, |

.. Az a gama the salyx is 5=10 toothed unchangsd in”fruii or only a
1ittde -%ﬂnﬂﬂlu TiTh b points (in 1 seetdpn 1 §. Fillaments very
_ shoru and epipetalous, Anthiers pressed tight together around the atyle or
synmen delphous, Anthers open Ly o termined joru or short inner split.
,!:.iln hormi_u _ r’ﬁs,,dlhnsmu gr wress = oracpling, olinbing ov:, Fla, white,

6llow, purple or red, South and 0. Ad. most spsy Rurope Lo 13,
Asia 55. Afries 27, Austrlis 10, e s r

3. melongens is the By plant, Jewa!
apple or Mad appls., From 014 Wordd
Tropiss, First rsferonce in Burope
about 18th cenvury, OClaimod te
meantionsl in Ohinésa sork of Sth oo,
ury. ¥irsi onca ia Burops were grown

Tor ornasent - sizd of agy  Four
varisties now grewn in Amsrioa oan be
B, Dulgamarn 8, wuheresun trtaced far hnek in Surope,
#s TUBaroslm ~ She polatc oomes frem W, S, Am — s aulsiv, hy Inons In

Ghille ang Pepu. Now grows #ild in Arconvins with amall tabers, owal, 2
inehes in diawssar ani havs Insiped warery bhut Lrue ponnte flesh, OGrow down
56 Iat. 809, Barliosy mention 1- Ty Psler Martyr whe reterrines o @olumbus'
Voyuge says: whav bhe Indiwns or Derisn "dyzgs alse oun of the grounds
o;m rootas growing of themaelves, whish they call a or mushroomes
of the earth., Howsoover Lley “a aresssd, ayvher Cryed or sodde, Laey give
Pdnee 1o no suche kynds of monte in plossuit téendernes, The skimnme 1s
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ORDER LICROSPERMALES (CRCHIDALES) = The flowers of this ordep
are cyclic end derived from a pentacyclic trimercus type but often
with great reduction in the androecium. The ovary is inferiop,uni=
locular or trilocular with many small ovules. The fruit isxa cap-
sule containing many minute seeds with thisr membraneous tests end
a2 small few celled undifferentiated embryo. The endosperm is eithe;
present or sbeent,and upon this fact two families sre made: I

MARANTACEAE.

Lffinities and general features. = This fTamily has gone the
1imit in departure from the Lilies, The flower is very irre~
gular and cennot be divided into equal parts. They are peren=
nial herbs with rhizomes. The leaf has a sheath,and at the
Junction of blade and stem is a pulvinus. The perianth is con
posed of two irimerous whorls. Generally 2 or 1 member pro-
duces petalold staminodia. The posterior stamen of the inner
whorl has & half anther while the other half is & staminodium.
The laterals of the inner whorl are petaloid; the ane being
hooded and enclosing the style and stdgma while the other
forms a brosd,leathery and warted structure. The inferior c-
vary,which has a septal nectary,is tri= or unilocular,each
loculus having one ovule. Ar aril and perisperm are Loth pre-=
sent.

MARANTA arundinacea,the West Indian Arrowrooct,has been
known in Eurcpean gardens ss far back as 1732. ]

|

BURMATNIACEAE - usually actinomorphic and endospermous.
ORCHIDACEAE = usually zygomorphic and exendospermous.
BURMAINIACEAE. P 3 #3 43 # 3 (or A3) G (% :

Affinities: This femily is ancifteresting link between the
epigymous LILIALES such ag the Amaryllids and the Orchids
wiich they resemble in having many tiny seeds with undifferen-
tiated embryo.All except certain BURMANNIA species are leaf=-
less saprophytes or rarely parasites. ‘

Distribution; This femily is small but remarkebly wide i
spread in the tropics. There are 12 genera and 60 species. OF
BURMATYTIA there are 20 species in the tropies of both hemi-
spheres, GWNOSIFHON is found in the tropice of all 3 great [
continents; DICTYUSTEGIA is found in America and Africe; THIS=
NIA in Asla and America. The great center is the Malay Apchi-
pelago and Brazil. Thus its distribution shows that 1t must Te
a very ancient Tamily.

THIBNIA javanice grows on hills apcund Buitenzorg. It is &.
saprophyte with only the flower stalks sbove ground, The un=*
derground organs,which are roots,are peculiar white or brown=
ish threads 1 mm, in diameter,growing sometimes in knots or
skeins. A few thicker and darker ones run horizontally and on
these many adventive shoots arise. They would seem at first
sight to be rhizomes but they have no leaf scales,bear root
caps and have root anatomy. Hence the plant is one which pro= |
duces root sprouts. The shoots,which have 6 -8 scales,are
white and 1.4 = 2.5 cm, lonig. The vascular bundle is in a cip=-
cle with excellent endodermis,which is as good as in roct,

Tpe stems produce 2 - 3 flowers that have a furrowed tube,
white with orange stripes. Inside these are 12 ridges netted
:pe:;thbg{nsi—heams. At the bese ig a ring. There are 3 calyx
€etl while the 3 corolla teeth are emark \ g b
& great. 1.3 em. appendage. The 6 st e A I U

a : _ Stamens,which have very welil
developed eonnectives,are on the tube i 5

|




~ ORCHIS before resupinstion  ORCHIS after resupination
i 5

e : i
a 1 A= stelidium
‘ | £2== column foot

Hunt Institute for Botanical Documentation




u’-’ﬂ.,.c% /.u.-(.,(_’,« o el i%_a-dzfi- 0-‘-‘-? Ji{ ?: ot
/ﬁ,f?.—u' c.-%azéd.é au«&if‘?-%)"“&’ ﬂu&f{m
4 e 'zsqug/ f Folwclcusd <3 /m/ =

. A —F verety H-t{.ﬂ , :'c—_.c.

=,

é%w;"'".-a_ ira Hoif Sec (‘Ja.:?."., -
| D W%MEA zra%m) fj,.-/c«

L fuilisis o Sy Dol A toiais 5 e, Hasconittd 7
Faricole - mayicaeiie .-..afy/mé;/ W Fazndte v P

7 Thiow lmtcraicd ok &Q/M /& .z,_-l‘dd’J dﬂa %‘.'

Hunt Institute for Botanical Documentation

____.;===—_?"

Las




Hunt Institute for Botanical Documentation

=== == = 1—fm==ﬂi

3.

anthers bend over toward the inslde of the column and becone
the lose of the poll"'
detached that 1t fallrﬁ

OIANDRAE all three
stigma loBes asre fertile and pollinia fpil. Among the CYPRI=

ghi the fertile stigmas
orchids, however,the pol
M en insect merely knoeks

the mealy polien falls out directly
and effects salf-pollenation. In mos
len is in wexy\pollinis. In DENDROE
these out end it depends on chance jyhether they resch the
stigma. Usually the pollinia form o stem-like process termed
caudicle which cojpes into zssocistjion with a sticky mass of
degeneraled rostellar tissue; or g part of the rostellum it=
self forms & stem Jrocess called # stipe. Thus in either cese,
g stalk forms and bears on its enfl a sticky d It g
stalk is attached t4 the tip of Yhe polliinia the orenid is
walled acrotont;if at beee,basitpnt. When an insect touches
the disc,it draws oud the csudiclle or stipe with the pollinia,
The whole is celled a\pollinariym. The mucilage of the dise
hardens and thereby quickly bends down the stalk to a hori-
zontel position in places to touph the stigma of another flow-
er. In ORCHIS mescula this takes sbout 30 seconds. Wnen the
insect enters another flowar,palrt of the pollen mass is torn
off by the sticky etigma, CRter the pollinia are compound in |
small massulae. The rostellum ie of many shapes,snd sdmetimes
even pouched, The labellum,originelly the petal next the axiaj
is usually strongly modified./ Tit often shows & partition into
an end part,epichnilium; e mid pprt,mesochilium; and a basal |
hypochilium, The seeds of sgme 4rchids can be made to develsnp
parthenogenetically if the Atignla be stimulated by means of s
brush, At time of pellinatfon the ovules are undeveloped. The
stimulus of pollination cfuses the ovary to increase,plscent-'
ae become consplduous -nd minute |anstropous ovules develop,
The seeds are scattered/by elatorn-like hygroscopic hairs de~ |
veloped on the interigd of the calsiule valves.
Cenera. y
f. CATABETUM, e Bophean orchid,hés 3 kinds of flowers on tHe
seme plent whiclf heve actually|in times past been placed
in 3 separate genera: CATASET 2 MYANTHUS,, and MONACHANTHUS.
b. RENANTHERA Powii,studied by Winkler,produces an inflores=
cence some 4/meters long bearinz many flowers. The largest
number of fYowere found was 28,'sepsroted by interncdes =8
em. long. At the base of the inflorescence (above) there '
= 2 lower |
€rs differ from 211 the others in form and colop; the |
petele being Vbroader and shiorter,end the color sulphur
yellow strevn with ped spots. The other flowers sre pale |
yellow with many brown spots that have almost faded out.
The labellum and the sex orgsns are alike. Cnly the two f
odd flowers are scented, This vlant is then = biological |
enalogy to the ray and disc florets of COMPOSITAE .7Tne 2
Strongly perfumed flowers remein fresh until 211 oihﬂ;u
have withered above, I el
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base of the style. This structure is termed a ssptal gland,
General features. )
a, It is a tropiezsl snd subtropical Awmerican Family very

often living smong rocke or as epiphytes and plat seldam on
the earth., The epiphytes live in the rain foreste,and have
many curious adaptations for collecting wa;ér and humus.
ThHWs water may become sc abundant in the lkaf 2xil that
Utricularias wil row in it, These then/send out atolons |

which reach other "fountains",thus 10n;&ng from one Brome- \

1ia to another. Thik water is absorbed’ by curious hairs,
peltate in shape. Parhaps organic mejp
ed since fragments of rotting leaveg and insscts get into |
it. Thus Mez kept a VRIESTA suspenged for a year in good
health by filling the sheath cavi¥y with water containing
inorganic nutrient sglution.
b. The leaves possess \strong xergphytic characters, having &
stron: cuticle and water storage parenchyma between epider
mis and chlorenchyma. |The leaf margins are often spiny I
Wngf?éroeious appenddges, Thls PUYA chilensis has hooks
used for fish-hooks b atives. Sometimes the leaves |
are used for grasping,

§ a rizid cgrook or being ten=-
dril-like. The primapy 8 short lived but man¥ adven=
tive roots develap. ytes, the root is used Tor fixa-

[orm

ion or soon become lost,/ Some of these plants even secrate

an adhiesive gum.
a; Some genera are very @
produces almost wholly /b
lived,brilliant,and of
The floral axis is sofiet
becomes woody and prgduces
~ Genera, ;
a. TILLANDSTA, the Gpenish Mess,is & gray lichen-like plant
which 8 no roots/when adilt curls around a support. Even
when the fleshy vgris have §ied,a horse-hair-like scleren-
chiymetous stfand femaine to \keep it moored. I% is a shy
seeder /but the wing drifta bits around snd birds use it
for nests which /start growing. Since this plant seems to
shed water,it wAe named for
who could not
neoidgs runs Partheat north of
landsias reach the southern limit in Argentina and Chili.

y on flowers. Thus CRYPTANTRUS re=
stolons. The flowers are short
associated with colored bracts.

nes vpersisting for-several years,

new flowers wach season,

b, ANANAS, the /name of which originated emong the n&tives.is‘

most Importght., The whole inflodescence exis,bracts,and
abortive flowers become succulent and produce g blg syncary
Furthermord, the axis proliferates\ znd produces a crown of
%ﬁgvegiyE is plang péanticon;§1P3 citr%g ang malic ac&deia
¢_enz aein which resem s !
ziﬁfik-c dlingy$en§egt. Thenb;ét .ihersc&rergggdnfgg tixﬁu
es.

DIOSCOREACHAR,
Affinites: Thi

es since Lthey are both climbers.and both

ries.The flower is of the gereral 1ily type with the stemens

Bll fertile or the three inner changed into staminodia (cf.

Amaryllids). The ovary is inferior and tubular, Thus thie fam-

ily seems to be another 1ily derivative,

generally produce bepr

Hunt Institute for Botanical Documentation

er is also so obtain-—

.Tillend5e friedd of Llnnaeur!
gtand (lie weter\because of seasickness. T.us=
this femily while other 7il1-

8 femily seems best dé§§VEd from the Smilax=|
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176,Name the annectant group between the Juncaceae and Cyperaceae and g
desoribe and name the representative native to Hawaii;177.Characterize the
Glumiflorales and name families contained therein.i78.Characterize the L
~ DByperaceae.179:%hy-is Oresobolus important?180,How conld we derive erus |
from Oreobolus,181.%hat is the seientific mame of the mut grass,182.Des- |
oribe fruit of Carex,1f3,Desaeribe the fruitnof the Hawaiian Unecinia and
indioate its origin from Carex,184,Is there anything strange about the
distribution of the Hawaiian Bcleria?185.5how how the Grass flower probab-
,.{y evolvedffrom that of Carexf186.Characterize the Gramineae.187.Draw the
hesretically elongated spikelet of a grass and label all parts thoroughly
188,WMy is Streptochaeta important?189,Define chorisis.i90,Describe the 1
original condition of the tassel and of the ear of the corn plant.191.
Desoribe the inflorescence of Job's Tears and give scientific name of the
plant,192,Pisouss bamboo.193,How does the grass Cenchrus occasionally kill
eattle?194 ,Give scientific name for the rice plent and explain why it gro
test in marshes containing algme.195.What is Bromus secalinua?196.What is
the scientific name of Barley and how long has the plant been cultivated
by man?197.Give the soientific name of the Sugar fane and discuss the plan
198.Give scientific name of wheat.199.To what group of plants did the F
grasses give rise?200.,0esoribe condition of ovary in Hypoxidacese and
vaceae,. 201 How lones do Cenimry Flants live?202.In whatveountry do the |
Agaves 1i%e?203,Howedoes Fourcroya differ from Agave?204.Give-common name |
of Polianthes tuberosa,?205.%haracterize the "Great Mogul™, 206,How do the
Amaryllids differ from the onions?207.Give the common and scientific names
of species belonging to the genus Nnreissus, 208,Describe-the gndroecium of
the Iridaceae.20f.From what plant is-saffron derived.210.Compare the an-
droecium of Marieca with that of Iris.?11.VWhat is the fleur-de-l1is?212.
What evidence has Heinricher fo show that the Iridaceae are Amaryllid deriv.
atives??21 3,From t plant is orris root derived and what is a sachet?214,
Is the Blue-Eyed "rass a grass?215,Why is Belamcanda named Blackberry Lily
or Pardanthus?216,Is Gladiolus zygomorphic or actinomorphic?217.What famil-
lies'possess septal glands?210,Give general characteristics of the Bromel-
iads.219.Give scientific name of pineapple and deseribe morphology of fruit
220.Yhere are the adventitious roots formed?221.Describe the method of
.gollecting water and organic matter by Billbergia,222,Describe Tillandsia
usneoides fully and desckibe its economic value, 223,State names of the
2 species of Dioscorea found in Hawaii and differentiate each,?224,Give
probably affinities of the Taccaceae,?225.Give morpholozy of filiform struec-
tures found in Tacca, and give economic valle of plant, 226,Characterize
the Beitaminales,227.Desoribe Ravemala,228,Describe the fruit of the travel.
ers tree.229.What is Strelizia?230 Describe inflorescence ofid flower of
panana fully, 231 .Has the banana a true stem?232,What is Musa Fehi?233,What
48 Absca and from whatnplent is it derived?234,Differentiate Heliconia
from Musa,235,Give genera of Cannaceae,?236.Fully describe flower ef Canna
and-state probable affinity to other genera,237,What is tous les mois?
2384 Desoribevfully the flower of languas,23$.Give affinity of Zingiberacese
240,Yhat is turmerie?241,.What is the Danoing Girl?242,%What economic value
has Maranta arundinacea and to what hizher group of plants has it evolved?
243,8tate the two chief differences between the Burmanniscese and the Orch-
ddrnceae??244 .Between what two families is Burmannia a probable annectant
pecies?245,Cive genersel characteristics of the Ochidacese, 246,%hat is a
ium?247,Describe Taeniophyllum, 248.What is strange about Catasetum
and Renanthera?249,What are myrmeecophilous domatia, velamen,and pollinarium
250.Give name of the only economically valuable orchid outside of flori-
eultural values, and give names of the three orchids endemic to the Hawaiis

an Islands,
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(18 VANIIIA planifolis is the only economically important
orchid outside of floricultural values. It is a native of
Mexico. The flavoring,vanille,is derived from its capsules.
It was cultivated in Englend by Miller in 1759.

d, Hybrids: The first hybrid was CALANTHE Dominii,a cross
of C.mascula and (.furcats. Vow dbout 3000 =-4000 h