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TUTRCDUCTION

The eZfect of temperature on flower bud initiation of Chrycan=-

therun morifolinm has not tecn investisated as comwlatel; as the

effect of daylengthe As early as 1920, Garner and Allard showed
the effect of daylencth on flower formation of several plaonts.

Since that time Tincker (1925), Pcesch (1931), Post (1931), and oth-
ers, have established the snecific effcct of deylen;th on Chrys-n-

thermm morifoliume, Flower buds will initiate if the dark period

is at least 1L} hours long provided the termerature is 55°F. or high-
er.

Growers are being advised that a nminimum terperature of 60°F,
must be maintained to insure bud forswation and rapid growth of the
chrysanthermum (Post 1949). Kiplinger and Hasek (19L49), reported that
the best growth and flowering resulted in the pompon varieties:
Golden Herald, Little America, Masterpiece, and Bronze Masterniece,
when the night terperature was maintained ot 6007, except diuring
the period of flower bud initiation, for vhich they recormended a
nicht temperature of 65°F.

Post (1939), grew the variety Cop er City both in a refriger-
ator at 50°F, and in a room where the temperature ranged from 75°F
to 85°F. The plants in the refrigerator were lizhted with incandes-
cent lichts hung 3 feet above the plantses The intensit; of illum-
ination at the tip of the plants averaged 300 foot candles. The

plants in the 75°F. to 85°F. greenhouse received the normal daylight



illumination found in Ithaca, New York during the early summer mon-
thse Post believed that data tzbulated from this experiment showed
that hizher night tcrperatures hastened bud formation and increased
the nurber of buds per plant. The low night termeratures were thought
to cause fewer buds to form but larger flowers developed from those
that did form. Post stated, "The low light intensity doubtless af=-
fected this buddinge"

Chrysanthemum growers in central Michigan have observed many
"blind shoots" on crops initiating flower buds during the ezrly fall
months when accurate night temperature regulation in the greenhouses
was not in effect. Since it was thought that the night temperature
at this critical initiation period might have a definite effect on
the resulting crop and the existing information on temperature in-
fluences was not too comprehensive, the present experiment was de-

sizned.



REVIE] OF LITERATURE

Influences of doylensth: Post in 19L2, observed that greenhouse

varieties of chrysantherum normally start forming flower buds from
August 15th to 25th in the latitude of Ithaca, lew Yorke The method
for determining this date consisted of shortening the day length on
several plots of chrysanthemum plants at ten day intervals, prior

to the estimated date of flower bud initiation, and then corparing
the flowering dates with similar plants, grown under normal daylength
conditions. The plants which produced flowers at the same time as
those grown under normal daylength conditions were assumed to have
been shaded at the date of normal flower bud initiation.

Post observed vigorous vegetative growth on chrysanthermum plants
from April 1st to August 20th, After flowering, they beccme dorm-
ant and grew only slightly during the winter, He postulated that
this dormancy was the result of low light intensity, low temperzture,
short days, or an interrelation of all three.

Anatomical studies were made of chrysanthemum plants, variety
Silver Sheen, by Link, 1936. These plants were grown from rootcd
cuttings potted May 30th. Beginning Jul;” 20th the photoperiod was
reduced to 10 hours per da;” on onz half of the plants. This short
day treatment was continued for 22 days at which time the terminal

buds averaged one-fourth inch in diameter. The terminal buds on

W



the plants grown with nornal daylength averaged one-fourth inch in
diarneter on Septaiber 21st, While Link did not explain his tech=-

nique of bud examination, he concluded from his anatomicel studics

that the growing noint changed from a vegetative to reproductive state

within 8 to 10 days after short da;s were bogune

Influence of termerature: Comparatively little information

on the srecific effect of terperzture on {lower initiation has be:n
reporteds Iperinental work with Xonthium by Homner and Bonner in
1936 indicates that the temperature durins the dark rariods greatly
inTluences the initiation of flower buds. One long dork pericd with
terperatures of 210C, to 22°C, resulted in flower bud formation.

If the temperature as raintained at LOC. or loucr, seven long dark
periods were required to zchieve the sare rosults, Iearmner and Bone
ner further state thet "In contrast to the striking effect cf vary-
irng the terrercature during thre derk periods, vaiy ing the teormera=-
ture during the photoperiods exerts little effect on the initiation
of floral primordice Although low terperaturcs during the photo-
reriod was without significant effect on the initiation of floral
primordia, there was merked decrease in the subsequent rate of do-
velopnient of the prirordia," These results lcd trem to theorize
that the reaction leading to tle manufacture of floral initicsting

substance was adversely aflected b, low temn cratures curing the



dark pericd,

2 later rerort by Bonner in 1947 steted that & rijht tompcra-
ture below 60°T, was unfavorable to flower bud forrction in the
Cerelliz vericiy Pink DPerfection. Post (19,2), found thzt at the
latitude of L2°m,, vegelotive growbth in chrysenthernans started before
April 1st at 50°F, but no flower tuds were initicted. He zttributed
this to low temperatures, Substantiction of this belief lies in the
behavior of plants which initiated flower buds when growm with a

night tewperature sbove 60°F, durins the same period,

Anatory of flower bud jnitiction: The anatomy of stem apexes

has been studied on many plents: Glycine ussuriensis, Porthwick and

Parker (1938); Phlox drummondii, lMiller end Wetmore (1945); Bellis

perennis, Philipson (1946); Succisa rratensis and Dipsacus fullonum,

Philipson (1947); Fieracum borcale and Dahlia gracilis, Philipson

(1948; and Chrysanthermum morifolium, Chan (1949).

Because of the composite structure of Bellis perennis, Philip-

son's work with this plant is more applicaizle to the chrysanthemum
than most work and warrants closest scrutiny. He described tle
transition of the stem apexes from the vegetative to the reproduct-
ive states The vegetative apex during the period of maximal area
was broad and flat. At the time of minimel erea, after the e¢ppear-

ance of a leaf prinordia, the curvature was grentest ard still very



lowe The leaf primordium grew more rapidly than the stem apex which
was never "overtonped" as long as the sten remained vegetative,
His photomicrographs illustrated stem spexes arranged in a pattern
described cs typically dicot;ledonous. The tunica wzs two cell lay-
ers deep and regular; the apex was filled with a lens shaped mess
of meristematic tissue in leyers parellel with the tunica, Cell div-
isions in this area were radial to the arch of the apex., Philipson
recognized the onset of flowering immediately by the more strongly
arched a2pex vhich "overtopped" the primordium of the highest leaf,
The morphological appesrance of the flower primordium suggested that
the primery change which led to the onset of flowering was an elong=
stion of the cells imnediately below the zpiczl meristem, This cell
elongation was suggested to be the result of: an increase in osnot=-
ic pressure, an increase in the plasticity of cell walls, or a de-
crezse in the permneability of membranes. Since the increase in size
was along one axis, Philipson concluded thzt the factor involved was
plasticity of the cell wall and cited a report by Went that auxin
had an effect on the plasticity of cell wallse

Popham anl Chan (1950), described the vegetative shoots of cer—

tain varieties of Chrysantherum morifolium by dividing them into

five distinct zones (See diagram Popham and Chan 1950). They desig-
nated zone one as the overlying mentle of regularly formed cells,
two to five layers deep, covering the apex of the shoots Relow the
center of this mantle, or tunica, was loccted the area which they

called zone two. This zone was recognized by its cone shzped arrange-



ment; being three to six cells tall in the center, one or two cells
thick at the top, and five to eight cells in diameter at the base.
Zone three was represented by a cup sheped area of cells, situated
below zone two and ertending upward to the periphery of the epex
cutting across part or all of the lgers of the tunica. The larger
cells, below zone three and in the centrel portion of the stem epex,
were designeted as zone foure The cells which comprise zone five
were situated peripheral to zone four, not so definitely arranged in
longitudinal rows, and were observed to be ruch smaller,
Arber (1933) reqortad that the difforences Letieen the Slover

end vezeteative shoot in rnionyr nlonts are rocoznized by: A change

in tho leaf t;>e, a chanze in the reletionshin of the lewviss to

(&)

the shoot arex, 2ad a telescopinz of the florzl axis,

Sharrian, while stud;ing the developrientzl ror hology of the choot

Fad

aper of Asroryron renens, observad that th2 change over fronm a purely

vezet tive to the reproductive stoge wois extrenely ropid ond lLe wes

ey

unai.le to nhotograrh neay internediate stoges rnede visible by ¢

pl

i

dissection technicuiece He sugsected, from stvdying microtoried mite-
eriel, that the initistion -f florzl rarts was evidencad by peri-

N

clinal division of tra d-rmetoren znd hypoderriis,



EXPERTMENTAL PRCCEDURE

Controlled temperature chambers: In May 1550, 84 rooted cut-

tings, variety Gold Coast, were planted two inches on the square

in gerden soil in each of two galvanized pans 30x18x7 inches in size,
coated on the inside with asphalt paint. A space was left unplanted
at each end of the pans to insure uniform illumination of the plants
when placed in the refrigerators. One pan was placed in a green-
house with an average night temperature of 50°F., and the other in

a greenhouse with an average night temperszture of 60°F, Since Kip-
linger and Fasek (1939), reported that temperatures below 60°F, re-
tarded flower bud initiation and Post (1949), maintained thet flow-
er buds do not form in most varieties at tempercztures as low as SOOF.,
these two temperatures were selected for comparison.s Ten days later
all plants were pinched, leaving tlrree lezves on each plant, Forty-
five days from the date of planting, both pans were moved into 50°F,
and 60°F, refrigerators res-ectively. These refrigerators were

376 cubic feet in size and were equipped with thermostatically con-
trolled temperature units. Each ran of plants was lighted with eight
LO watt fluorescent and four 300 watt incandescent lights, giving

a total illumination of 1000 foct candles at the tip of the plents,
(Fize 1). A constantly flowing water bath wis hung directly below
the incandescent lights to minimize the temperature differential

between the light and dark pericds,.

D






Seven dgys alter the plonts were moved to tre refrigerater,
the light rericd was reduced frem 15 to 10 hours rer dcy ond col-
lections of the stem tips were begun, At this tine these plints
in the 50°F, refriger:tor avereged Ol vriy 3n heizht, The plantc
in the 60°F. relfricerctor sveraged 108 rmi, in Feizht,

Collections vere r:de of the stom apexes, 3 from ecch taper-
ature, every 3 dars for 36 deyse These apexes were then killed in
chron=acetic acid end anbaedded in pereffin, e:ploying the technique
described in Johansen's "Plant Microtechnique'", Serizl sections
rere cut 12 microns in thiclmess, dth a rotery microtome, stcined
with Faiderhain's hzenectorlin and scfranin, then mcunted In balsem
for exsmination of the developing apnical meristens,

A1l the stem cpexes were rencved ard bhznd sectioned alfter the
last collection was rade. In the hond sectioning and examining tech-
nique, tweezers, a razor, ond low power binoculers were used, The
sten apex was strinrped of its lorger leaves, placed horizontélly
on a firm surfece ard held steady with the tweezers while & median
longitudinel cut was made with a skarp rezor blade. The cut surf-
aces were then eramined under 30X wide field megnification to de-
ternine the rrzsence of florzl perts,

First gresnhouse cron: On Septerber 10,1950, sixty uniform,

rooted cuttings of the following three varieties: Gold Coast, Mery
Lo Hall, and Sea Gull were planted in a hormogeneous soil mixture,
using a reised bench in cne house of the range of the Plat Science

Greentious=s gt Michigan Stote Collese in Hest Lansinge A replicat-

)
D



ion was pl-rted in a ground bench in enother house, The night termp-
o, .

erztures of these two houses were 5C°F, ard €0°F. respectively and

the plrnts were treated sirilirl, to those growm by commercial grow-

ers in the same region., The plants were spzced sir inches gpert

w

in each direction znd the tops cut off 18 dz) s later, removing =11

but 3 leeves ard 1 shoot from each plant. A systen of 1lighte conciste-

ing of 100 watt lairs, U feet =2p:rt, hung 3 feot ahove thre tips of
the plaents s uzed from the time of plenting until Yovenlor 2€th
(77 dzys) to interrust the dark rericd with one hour of 1light each
nigkt &b midnizht -nd keop the ;lante in a vegetative condition,
Six stem 2pexes of ecch variety from both the 50”F, ~nd €0CF. night

temper atures ware collected for studies of flower bud initistion

every second day through Decerbor Sth,

Secord greenhouse cwcp: A replication of the tempercture ex-

perinent under grecsnhouse concitions was sterted on the 7th of Jun-
uary 1951, The same nurmber of cuttings, taken from the plants us=d
in the first experiment, were rooted, planted and grown as preovious-

1y using the sama controlled temeratures and daylength. Because

S
mich of this phzase of the experiment was conductad during the wink-
er months, more accurzte temperutare coantrol in the greenhouse was
rossibles The dgylength was incr=ased by a s;stem of lights, simil-

ar to th:t used in the firsht crop, to keep the plonts in a vegetat-

ive condition until 4;ril 2nd (5 days). At this time black sateen



shade cloth was tsed to hold “he d: lecsth below the criticzl period
and contimied until th: developaent of flower buls was evid-ant to
the nakad eyes, The tips ol the rlaals werz reioved Febraary 6th
to inZice branching and 21l the recaling shoots weve zllowad to
Aaxrnlop to mezturityr., Collaction of the shoot gpeves wzs hegan on
Aoril hth 2nd eontinaad daily, uatil A-ril 19th at which tine ev-

aminztion by the rreviously described dissection technigque shicwed

floger bivls avid-nt in 211 varisties from both temperatures,
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Anztvonical Doreri-tion of Shoot 4ol

A seriecs of Tour stogeo In bl dovolonsant of the forer hedd

(]

«
\

s illutrobed by dis_rois (Fiose IIT threvh VI) wfwich ore srocsnde

el to clerily th~ r~jions dercribead in r~hobonicrozrinhs of the sine

<

VII thot on the besis of cellular fori end arranganernt, the tiss-

vas in the veost tive shoob omamr el he zosressted dnto four or-

[ . - = ~ <

bitrary rezions; A, P, €, =nd De The tunica (2) is two cell 1liy=

ers in deptlhe The reulorit

s of ¢l crranzament, and locction of

[9)]
(]
=
D
ot
o}
]
Laad
4
s
)
2
<
[¢¥]
el
<
°

the nuclei indicote thet anticlingl divisions

1

Irmediatel;” below the tunico a ross of rolyhedral cells, epproxinat-

leen and fifteen cells in width, is evidert (B). This

[a¥

ely ten cells

.

uprer cormis region Is cheracterized by: irregsulsr cell arron;e-
nent, :mach periclinzl and anticlin:l cr1l division, and c;toplesn

exhibiting a hizhly meristemctic cond

e

tion, The bract prinordia (C)
are cheracterized by their highly meristematic cells, At the left
of the figure thoy extend farther doun the cplinder than ¢t the right
sthere the cut is ron-nedizn, Below the grouping st "he tip of the

brects, the cells are ropgularly eloncate, Ixterior to the bract

ny

nrinordina is found tissue of developing leaves (Figse ITI ond VII, D).
&t the left of the Tisure are shown arts of two seerate lesvos or

parts of two lobes of the sire lezfo The leef on the rizht is intqct

A

=
()



and a row of elorgated cells four to six cells in width, is cont-
inuous through the center of the leaf, In plzces, these proczrb-
ium cells zre develcping irto protophloem amd protoxylem, the be-

ginning of vascular tissues.

Transitional stage: Figs. IV and VITJ are illustrations of a

longitudinzl section through the shoot wpex eighteen days after the
short drys were begun., The apex is larger and more highly erched
or rushroom-like in shape., The two-cell layered tunica (A), extend-
ing over the arched apical meristem is present zs in the earlier
stages The corpus is larger but similar in structure to thzt ill-
ustreted in the ecrly vegetative bude The increased meristemetic
activity in this corpus region suggests that it is in the earliest
stages of floral initiation. A group of longitudinal cells is pres-
ent in each of the two large bracts (C) which enclose the develop-
ing flower head. The tissue in each of the artitrary regions is
sirilar in nzture to that found in Figs. ITI and VII and at the
right of the apex a young bract prirmordium is comparable to those

found in the erex eighteen days earliers

Young reproductive tip: Figs. V and IX show the stage collect=-

ed twenty-seven days after short days were begun, Tt has been chosen
as a criterion for identificetion of a flower head in the establish=-

ed dissection technique. No floral parts are recognizable. The

}
\
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apex has a flattened appecrance and experimental observation has
shown that flowers develcp from this structur-. 7Tt is at a stage
sufficiently large to be rccognized and distinguished from a vege-
tative bud and consequently serves to establish the initiation st
an early stage of flower development. The tunica (A) through num-
ercus anticlinal divisions has expanded along with the inner tiss-
ue and cortinues to cover the enlarged corpus (B). Many periclinal
and anticlinel divisions of the cells in the corpus have resulted
in the tightly packed and mushroomed-like appesrance of the apex,.
The cytoplasm is more dense and fills a larger proportion of the
cell than previously. Five bracts envelop the apex in contrast to
the two shown in Figs. IV and VIII. It is apparent, that as the
bracts mature, the cells become larger, more vacuolate, and inter-

cellular spaces develop.

Further develogced reproductive tip: At least eight over-lap-

ping brascts, enclosing numerous florzl primordia, are shown in Figs.
VI and X, The tissues cannot be as ezsily divided into the corpus
ard tunica areas in this stage of developmert although the tunica
cells still appear on the periphery of the individual primordia.
Figure XI, an enlargement of an eafly stage of development of some
of these primordia, indicates that the early initiation of floral
parts is evidernced by localized rapid cell division resulting in

protruding masses of celis., Unicellular chains of globose cells
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arise between these protrusicnse. A later stage in the development
showing three individual primordia as well as the inter-primordial
structures is illustroted in Fige XIIe The tip of the flower prim-
ordia at the left of this photogrzph is cupped, in contrast to the
other two, indicatirg that the form of the flower at this stage is
not uniformly cylindrical., Numerous serial sections would be nec-
essary to mzke an accurate morphological determinstion of the indiv=-
idual flower development. The unicellular chains of cells that are
evident between the flower primordia apparently develop into the
pointed hairlike, multicellular structures (chaff of the receptacle)
found between the florets of the mature flower head. Pistils may
be seen forming in the flowers where differentiation is most adven-
ceds These are located on the lower regions of the perichery of
the flower head (Fige X)e Meristemstic sctivity in the apex of the

flower head is concentrated mainly in the developing flowers,
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rLOVER BUD TNITIATION

First Greenhouse crop

Muber of Gold Coast MHary L."all Sea Gull
short days
50° 60° 50° 400 50° 60°
1x 00000 00000  G0O0OGO XX000 XX000 XX000
3 X0CCO COo XXX XX 00000 LXX00
5 XXX LoX XXX XXxXxx XXX XXX
7 XXX XX XXX )0.0.0.04 XXX XX
9 X'z’C(i’X XXX X )0.0.0.0 X XXX
Second Greenhoucse ‘periment
Lk 000 000 000 000 000 000
2 0Co 000 000 0/610) 00C oGO
3 glo'e; 000 000 oco cco (€8]0]
L 009 270 000 000 000 000
5 0000 0C0o0 ¢C00 00C0 (0o X000
6 00000 00000 00000 00000 00000 X000
7 003000 0000C0  COO000 000000  XXO000  XXXXXX
8 000000  X00220 020700 XX0000  XXX000  XXXXXX
9 XD0000 XX0000 000000 ICT0 XXX XXX
10 XX0000 XXXXDO - XX0000 ). 0:0.0:0.0. NP 0.0.0.0.0. QD 0.0.0.0.04
11 .0/ 6000 QD 90004 XX XX XXX XXX

#First Collection lov.27,1950

3% First Collection April L,1951

0 = vegetative bud

x = flower bud

Lt
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First sreentonee cror: Using the hand sectioning dissection

N

tachnique descrihad ~reviously and the flower bud criterion (Figs.
V and TY¥) it wvas possible to record the data oresented in Teble I
(First Greenhiouce Crop). The sten znexcs vere ranoved from plonts
of the first sreen’ocusec croy &t two dey intervels folloring short
dz; treathient Jnrics Toverbor and Decerber of 1851, Flover he:sds
in the earl; ud sto_e were recent In tio of the three verictling

P YN

aftcr one chort d-

s, in tra 60°F, termercture, Flouwer »ds hzd hean
fourl in @11 of tre v wieticr from Toth terperitures after three
di,s ¢nd ¥ five or ror.- days none of the sanples t:ilen were in o

v

vesetitive cordition, In order to supplenent thece reouits sten

cnoxes were collect~d from the second creorhouce cron in Aoril of
A © S 'S

1851,

Secend preentanse crorn:  Thege colloclions were rwde b Jeil)

. L4
intervels vsing the sowa tec'rigie for exendnstion cnd identilic: t=-
ion of flerer e do, In gonersl, fower initiztion sros net oo rop-

id in this crp. The Jirct cocovrrence of flover initicls in sten

a)exss was in the soi les of Sea Cull from the 600F, hougse exeanined

&

five days after short du;s tiere terymn (Teble T, Jccoid Crecnhouse

Cror)e Thevre vrs o Celin'te verict, dilfference, Jec (ull bein

cliHY pore ropid in its regponse thuon Told Toostu or

£11 veoriehics d2d srotuca flossr bLuds one or tuwo dols ecrll

.

o . - . @)
in the 2097, thzn in the OOT, tarnercture, Tha 1Lotoect occurronce
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of flower initicls in stem szpexes was in the samples cf Mary L. Hzll
from the 50°F. house ten days after short days were bugun. It
required eleven short da;s for samples from all variesties at both

temperatures to form flower tuds.



TAPLE II

AVIERAGE ITTICHT OF PLANTS IMN CTIITTIDTTRS
| (168 rlonts)

- . )

] LJ'OOFO

60°F,

P e e — — e e — _

At time pnlants were :
placed in control- i
12d terrerctures, | 61.) ' 7946

!

Seven long dzi's ' '

l:itel‘o ) 8",.0 ) 108.7
After 36 short .
days, ; 102.8 ‘ 123.L

i et e b S m———— + - -




Gold Coast
50°
0Z. ine o2z,

1.00 18 1.50
1,00 19 1,00
1.00 19 0.75
0,75 21 1,50

l.25 21 1,25
1.00 21 0,50
2,00 26 0.75
1,00 21 2,00
1.00 23 1,50
0,75 20 04,75

0,50 18 2,00
1.25 22 1,50
1.50 2 1,25
1.00 21 1,25
1.50 22 1,50
1.00 23 2,00
1.00 21 1,50
1.00 21 1.25
1.75 2L 1425
2.50 26 1.50
0.75 16 1,25
0,75 21 1,00

Averages

1,13 2l.3 1.33

MamT ™ T
L -I--A-I

WEIGHT AND HEIGHT CF PLANTS

First Greenhouse Crop

600

in, o02z.
3 1.25
% 1.78
2 0.75
31 0.75
26 1,00
28 0,75
36 1,00
32 1.25
26 1,00
3 1,25
32 0,50
31 1,00
33 2,00
32 1,00
36 1,50
32 0,50
3L 04,50
31 1.25
2 0425
30 1,00
31 1.50
30 ==--
36 ----
Tg% 22415
31,5 1.03

Mary L. Hell

50°

ine, 02z
28  1.75
30 1,00
22  0.75
26 0475
22 1,00
28  1.25
31 0.75
27  1.25
26 1,00
27  1.75
3  1.00
20 0,75
27  1.25
30 0,50
30 0.78
26 1,25
2l 2,00
20 1,00
29 2450
22 1425
28  1.50
38 1.25
inta 0075
- 0075
re-a O.

87 28.50
26,6 1.1l

600

in, o0z.
Ll 1,50
39 0,50
3 1.25
33 1,50
3L 1.25
38 1,00
32 1.75
37 2,00
3h 1,50
L5 1.25
37 1.25
36 1.25
LO 0.75
2, 1.00
3 1.00
37 0,75
lL‘\n 1025
3% 1,00
4% 1,25
36 0,75
37 125
38 1,00
35 0.75

1.50

37 .
§2% 1,00
21 29.25

3648 1,17

Sea Cull
509
in, oz.
20 2,25
17 2,00
21 2,00
23 3.00
21 1.25
21 2.25
2l 2.00
2L 1.50
25 2425
21 1.75
26 2,00
22  1.50
21 175
21 1,00
21  1.25
25 1,25
19 1.25
23 1.25
19 3.00
23 0.75
19 1,50
19 1,50
2l 1.25
20 1,7
537 T2.50
21.L 1,70
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helsht of wle [lants croim in the controlled tanneratures -rere
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ct

house ard v cd 2 conrolled ter-erctures under lonz dcols,

2 tine the chort dugs vere beaun, ond 26 degs loter when 211

plonts were roicved ol dissected for excnination, The avercce

LR

te nloats in the 60°7, chudh.r wus epproximately 2 cnm,

oy
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[
ct
o
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grezter than the averaze heizht of trose srowm in tle 097, chorber

)

gt each time ne-corenonts were recorded (Table IT). The averuse
gain in heizht during the 7 long ders was Zrecter for plents fron

beth terareturas o the total aver-se suin duriagz the following

- ~ 20

e - qede Fad -~ ™ . ~
rol o cron of cut florers: Tic, X7 shous

S A L -~ oA N LI B, s . B 2 - ~
the difference “n cige and curlit; of Sreiith of the three veoristies

groun at 50 and €CTF, nizht tererctirers, dnta srecented in
Teble ITI reocord the weisht end height of 25 pleauts of the verict-

ies G0ld Coort ond Sea Mll ond 22 oot of U v oriet) Tior L.
I'211l fron 2och o tha cane to terperotures In tha first grecnhonse

cror.e Ia erct viricht the stom lenzth 5o srerfer In nlenic vl

N o
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- -
-\ . . .
(TX0~ T7T5. The wyoruze o0 per ohen for o1l verictins i seeite-
er o4 0 thin (b 6077, lthenzhithdic AINT-r-iee v oo orly fron

Yory Te 7211 3t c:n te cufliciert to riica the grode of my o
stors, The 12v-g ze omzlleor end apreer rore thick on plenm
et the lowcr itarveorosturcs They cre rot ony thiclhor L, nocenremant
(Sce inztordical Cormarison of Tecvas) but possilly ¢ e.r thiclor
¢l @ result of the concentrotion of cerbolydrates ciusing & dorlior
grecn color ond greatzr turgiditye. The difference in sproy forriot-
ion (Tize XV) as a rrcolt of tororoture diffcrance is of intersst,
tre longer nediccel on the plats Zrom tle 60°T7, termerctura melting

“u

a more ettractive {lower,

.

The lencth of th=2 groving perifod froon tia tine the rocted cutt-
ings twere planted in the bench until the first crop wes cut was 9
da,s lonzor for the veriety Gold Coast end 12 deys longer for the
variet;” Sca Gull ¢t the leower ter.crcture then for the same veriet-
ies at the higher temmearatiure (Toble V)e The ctens ware ont when
there were szt leact three flowers onen on each stem, This ctoge
ves conzidered to he of cood commercizl quality (See Fige XV).
Both rlertinzs of the voriety Mor Le '2ll metured @b the sime tiee
and were cubt oftor U do s of gro-dh Zn tho bonch,

Tra evaxrz e weight per inch, whieh s indicetive of quality,

wes grectest for ¢1l virintics frem the 00OF, coirles, The aver:ce

difference for tlie szne veriely ot th- FO ond €0°7, taperctures
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WEISET ATD TIZIGT OF FPLAITS

Second Crecnhouse Crop

-1

-4t
-t

Gold Goast Mory L. Hall Sea Gull
509 600 500 éno 50o 60°
0Ze ine 0Ze ine 02z in. oz. ine o0z, in. oz. in,
0.75 18 1.25 23 0,75 27 1,00 2 1,50 33 1l.25 27
0,50 16 0,50 18 1,00 26 2,25 37 2,50 30 1,75 21
Ce50 18 1,00 19 1,00 23 150 32 2,25 28 2,00 29
1,00 17 1,00 20 1.0 28 0,50 19 2,00 27 100 22
0,75 19 0.75 18 0.75 23 1.0 30 2,00 2 2,00 25
1,25 1€ 1.50 23 0,50 18 0,50 18 1,25 2h 1,00 2
0,50 12 0,75 19 1,00 36 1.0 27 1,25 28 2,25 29
50 15 1.00 19 1,50 23 L@ 27 2,00 28 1,75 24
1.50 17 1,25 18 1,50 27 LS50 28 1,50 2L 0,75 21
0,75 15 1,00 21 1,50 29 150 25 0,75 27 1.25 27
1,25 1P 0,75 20 1,75 28 1.00 24 1,05 28 1,25 26
1.25 19 0,25 12 1,50 28 0.5 23 1,50 30 1.50 292
1.50 24 0.80 16 1.60 27 0.75 19 2,00 2k 1,25 26
0,75 16 0,25 1), 1,058 22 .00 2b 2,00 2 1,25 31
1.00 19 0,50 17 0,75 29 1.00 29 1.0 2k 1,75 32
0,50 17 0.50 13 1,00 24 0.75 22 1,05 22 1,25 2
1,50 18 0,75 16 3.8 32 1,00 2b 1,00 18 1,00 2
3.00 25 0,50 U 3,00 21 100 22 2,75 33 2,50 3L
0.75 17 0,50 13 1,75 25 2,00 31 1,00 21 1,00 26
0,50 17  1.2¢9 19 1,80 30 1,00 23 2,00 26 1,50 27
0,50 1 1,25 20 2,50 21 1,00 22 1,75 30 1,25 23
1.25 17 0,50 15 1,00 27 L.25 27 2,50 27 1,25 26
1.25 19 0.25 1 1.2 29 1.5 2% 175 21 0,50 2k
2,00 21 1,00 20 1,50 28 2,75 3; 1,50 2L 1,50 29
1,25 22 1,50 22 1,25 27 1,50 2,00 26 2,00 27
1.00 18 0,50 16 2,00 27 1,00 22 2,00 27 150 2
1.75 20 0,50 1, 1,00 25 100 25 1,75 25 1l.00 25
1,00 17 0,50 13 1,50 28 0.75 17 1,00 18 2,25 35
1,00 17  0.,50 1, 1.25 19 1.00 2 3.00 31 1,50 30
2,00 21 0,25 13 1,25 28 1425 27 2,00 21 1,75 25
0.75 1 0,50 1, 1,50 25 175 27 1,50 26 1,25 2
2,00 26 0,75 16 2,00 3k 2400 23 1,50 27 1,25 27
1.25 20 0.50 12 1,00 19 1.00 24 2,25 26 G50 25
1,00 23 0,75 15 1,50 20 J.CO 23 1,75 23 1,75 31
1,00 16 0,75 17 1.25 21 1,50 26 0,75 2 0,75 25
0,50 15  0.50 17 o,75 19 100 25 1,50 28 1,50 29
1.25 23 0,50 1, 1,05 30 1..00 20 1,05 25 1,25 22
0.50 16 0.50 1 0,75 256 1.00 13 1,00 21 1,00 °F
1,00 20 0,50 13 1,50 26 1.00 23 1,50 27 2,00 31
1,25 20 0,50 17 3,22 29 1,00 2& 1,00 2 2,00 32
Lhe50 739 29.25 660 56,00 1015 45,70 1178 66,50 1019 59,00 112
Averaces
1.1 18,5 0473 16,5 110 26,1 1,1 29, 1.66 25,5 1.88 28,1



es 0401 ouncac hezvier in 211 vorieties, The wverzze grade uss
estzblistied Ly e Cornell Standard Weizht (CTJ) Systen (Post 1919)
and with the ercertion of tha verdiet, Mory L W11 vhere the quality
elso oprecred better, the grode wos inprovad by groving ths plaontes
in the 60°F, terparcture, Fron grodes of individucl stens it vas
fournd thet cvar 50 nercent of the flowers in euch voriety were ad-
vanced ¢t leoct one ~rode b being srovm b 60 rether then zt S0°F,

v

nizht tarpercture,

wel-~ht ornd hoioht ~F sennd cron of cut Flowers: ALl of the

stems oI tha varist; Cold Coast in the sccond greenhouse cron were
ebrorrelly short (Table IV) eitter zs a result of poor mitrition
or from chr, szntherunm stuwrt, "Tile the cverzce hefs"t of ctens s
two inchns grester in tlie 50 than in tle GO°F, nizht terpercture,
the poor growth of these rlents does not werrzt ruch concideration
beins given to this differorce,

As in the firct cron, the vorieties Mery Lo Foll and Sea Gul”
roduced long~ar stens vhen growm et the hisher tomerature, The

-

avar-ce stem len-th was only > inches crecter for both varicties
in contrast to the 7 inch cvercze difference ir the first crop,

In the second cron zs in the rcrevious crop the averize weisht
rer sten yos crester in thcsa fron the ©0 then from the €097, en-
vironnent, The diffaraerce ronses fron C,18 onrces in the voriety

1~

Sea 111 to C¢”5 ourcas in the variety Vory Lo T21l, onitting the
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noorly croun plents of the veriet; Cold Coarte This diffcrence is
rect as rravionelyr end is not concistent for vorieties b
cr ot the lover tempercture in

© Zor Lotl crons,

211 verieties reqiirad a grester wrber of d-=s to nroduce
rnoture flavers under the lowv winter lisht intensities during tho
second then doringz the first grecnhouce eron, This difference
variad frot 17 to 28 dzys ¢t the o termercture corpared to fron
9 to 22 days ot the Fizh tarorzture (Toble V)e There was grester
uniforrity in cutiing tine in the second cror.  All thice verieties
were reody to ent 2ftar 150 dis in tho COOT, srernticuce while troce

. Corn . .y s
in the £0 F. greenhouse recuirad fren 7 to 16 additionel deys to

As in the oreviecus crop (11 virdietizes jresm et the low teoryor-
cture wei ted more cer ineh of linecr grointh thrn res-ective s-ip-
1oz from the bigh terperszinres The overege diffeorence for the searie
variety et the tuo U rperstures ranzed Ifrom Co01l ounces for th= ver-
ieties Sea (ull =nd lary L. 1011l to 0,02 ounces hecvierr for Gold
Coazte The 0,01 cunce cifference is in ¢ reencnt with t

1.

for the first cron ord tec:ruse o f the poer

rouvth in

I
o

Gold Coast, nct too ruch significance is aotteched to the higher

The avercse gride wos not sufficiertl, different to ccnclude

. . c . n 3
25 jreovicucly, thet the pliris groun et 60°F, were uniforrly betitar

Tk

cn thosa srovm o ob o S0 e nisht terneratire,



T z‘LR LE V

LIZOGTY CF ARCVTIG PIRICD 0D 7ULLITY CF I'LC

Gold Coast fory
50° 60° 507

First Greenhouce Cron

Muber of dors
from benchinz
to harvest,

137 178 1

e mor inch

in ounces, 0,05 0.0L 0.0
Crode={CT7)
Averacs of
25 ste:'se First Zchra  Thra

Second Greenhouse Cron

Thamber of da)s
from benching

to harvest 107 170 166
Wte per inch

in OUIC S o 0.0\f) n.CJ' OQOS
Grade=-(CS7)

Averaze of

Lo sters, T™Mrst  First  Zxtra

Aver-ze For Both Crops
Thuber of doyrs
from benching
to harvaste 7 139 L

Wie DEr inch

in ounces. 0,055 0,010  0e0L5
frade-(C3T) First rtra Ihra

L.

=
‘J'L
o

0.0l

V.6

04035

Stra

o
(P

haniele
(RIS )
Sez ull
£oo 400

158

0,055

2 EN
First

127

0.CL

Faneyr

150

0.0S

B

040L5

Frney
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in Welr doceriptior, correcpond very closel, to Uhin tunica ond wp-
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Acotion oo broet ond 1o £ nriwordia (C erd Dy, Tisse TIT thao
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Yle Lorly floser bud initiation 1.5 obs-rved to be in corjunction

to thet reported b, Thilil

T {A20C) dn Chros odlormm riord

from a vezetotive to roproductive ctite in the chrycontho o ooper-

ently occurs ro 1410 cod Lor Wil srare goctloned diring this troo-
.

L

gitinmn-l stize, vhich is wdndilor to the condition in vhe Croincie

.- N . R PP 1 KR T B B P ~ e -
(Sharmon, 191656 Dviderce of rwn, poriclingd divisions wis choer-
ved in “he upper corpus rejion Irmediolel, oracading the ocorronce
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The ovorzll micture of inflnence of bengarcture on T~wsr bad
initiztion con only Le swwrizriged hy cooiaing o dnher oratiug the

detsz frooy ece™ of 20 a three crins crovr in this daracti

»lonts sreom o in 2 coodition for whiich thz teerstura and 11500

intensit,” wore rwre conctrnb, did cubslartizls Poctts (1929) con-
. 0 . . . . ~

clurions thut st, - belo; 0077, initiotion of flower buds woo up-

1T e TE hed beea Tolb thel by vaing 1000 foot cendles of 1izht
in conlract to 500 used by Post, the r-sults on the fornation of

~

Tlorar buds night be dilfferont,
[ N -~ N - 11.,.,,\ > . - - I )
Growing a crop of »norpon clrys-athemuans in a jrecnbouse writh

less vhiform teimr:tuares is wn eutirel, diflercat srocedure to

growing e sane lents in controlled temperiture chorbers where
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