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f :is one~ a 

IN THE 

coll s are 

cells, 

E~ of any 

s, o:!: 

the 

CE)llS molecules, either 

pa VE? <;:300C~S OI' by 

nucleic the 

s fact has 

tors~ 

1 have shown 

induction in ;;;;:;;;.;.::;,:::~;;;;:"";;;;; if tt ls f 

dark 

to. 

( 
wh U e l n """··''"'"'""'·;"''""""·''"'" 

(48, 

( ) ,. 

by a 

Ev<:ms, 

thfC! 

5 - FU bas its 

HowevE;:r., 

ssion 

seems to 

Hei 

H.N .. A@ 

the L 

5 - FU was 

of nductiVEl 

of H~N ., 

that its 

u 

ac 

was 

1 

on 

s ( 

ng 

, a nucl 

j.nh:ib:i 

with 

nucl c ac 

5 - FU can 

s 

has shown 

:if 

-D, an 

precursor, he 

s 

:tn 

" 

H0 



3. 

la.r to with 

Al Hum have shown that DNA synthesls 1. s blocked by 5 - FU, that 

5 - FU is :i. 

~) .... FDU ls a more c ~) FU, 

DNA s by blocking 

( lOOa)., This substance also i 

s the seEnns 

to an e of induction S 1S 

not the case ( ' 73)" 

of 5 - FDU, but 

tory both 5 - FU 5 - FDU were 

the s were once more inducible i tors had d:t 

wi " a son 

l J cellular 

( \ 

} " di s tnto 

). Collins 2 -

has a on 

the c meri lose 

to tho 1 i 

( genes are ac ng 

cannot characteri c ns necessary as a re t 

of s are 

to the ng ( ) , it seems ng 

can be 1,nduced when DNA nq (55). 

s found in there:! was an j,ncn)ase tn mi to,Uc 

c a flo:eal ) , and hE! a 



DNA re~;ul 

st:lmulu s ( 236) o 

mechanism which is upset in sence of the floral 

workers have also found that induction, 

mitotic activity increases. (14,90). 

A sma11 amount s been done on tbH analysis of bud 

nucleic ac:td and after inductiono Hoc>S (192), 

el technique, 1 to show any fference in the campo 

tion RNA between the veqetat:tve and flora.l buds 

hl 

that the 

c induction, 

Knox and Evans ( 

ques, and (90) 

hi ses soon 

wi.th a se :ln the 

, workinq with ::::.:~~;.~.:~ . .;;;;;,:;' and Nongarede 

worklng wi.th •·•··'·'·'''";·""""''·'·;.;;;;•.; ... :.. obtained lar results, again 

j.cal methods, and notr::ld that after contE:mt 

Contento 

( ) ' 
hi 

rnse 

sharply, accompanj.ed by a small hi stoniPJ ancl an se in the 

nuclear and nucleolar ze., Although it is known that floral inlUa-

tion involves the synthes1. s bud nucleic ac , (54, , 202, 257), 

and that ffii'Jr:i. c growth rate i.s thE.~ RNA 

content { , tht: chances i sol 

very small indeed, ally :f only a few 

seem 

are involved in the 

conv~:::rsion the bud a vegetative to a 

In , the conver on may involve a change :i.n the proportions 

of the same systems, :tn which case no new nucleic acid would 

be However, the s fford and and Knox 

and Evans, showing a r:i.se in the DNA histone ratio and an associated 

rise in RNA, indicate that new genes are bei activatedo 



IN THE NUCLEUS 

In their article, ( ) the 

that are two of a , the first 

to trw structural messa9e via m··HNA ~ and to 

this involV(:lS a of 

genE~s (or a 

, the 

plasm:tc 

a:r 

some unknown 

nq system) 

ssor 

:tte and a cular 

genes (or a 

f:i.c 

which :tn turn 

sm, can either activate~ or 

i The reprt~ssor molecul(1 sE~ems to an 

ch - when 

it can ne fica11y and rever 

thus causing ce 

lnact:i.vat:i..on tht-1 sor, the 

n rc::lcommences .. 

i. is 

lar could be tnvo 

apE~x, the flo:r-al stlmulus 

s such a 

with thE! 

of 

se 

tion the 

with 

:i.nduction. 

ne with the 

Upon 

ar 

' a 

On 

ssor 

at 

inactivating it ; s thus allow m·~HNA -

and thus 

d]. 

rolE~ 

aticm 

th 

hi. stone 

s 

s :i.n nuclear 1 of ce11 

c of a of 



tion In 1~ Stedman (221) 

that histones act as gene tors, 

in 

also 

sis ( 

may 

, Bonner 

in the coty1 

n 

that stCH1E) :J.n 

Howrc:ver , it is 

tc control 

that as 

( 

s genes~ 

,1 ) 

Bonner ( 1 ) , 

bound 

( 3)" 

showc:Jd that thi ~; gene 

was 

on :resulted. 

f ssue can ss 

that 

( 17' 

are :rel 

a much smaller number than g•mes, gene activation may in 

to an 

{2, ,117, 

much 

th 

cl:l.f 

n loose 

of a 

t 

hlstonos 

somes ( 

ne-:r:t.cb 

the nucleus ( 

ay an 

) 

n ( 152) but not in 

hi ( 

ng thEl 

occu:r. rnor\0 

" Stnu~ra1 

s '\l 

stonos 

bas 

rol n the 

n 

s; can occur 

( ' thi 



7. 

why 1 ys:tne·-rich hi s can suppress synthesis to a 

extent than ar9inin<J-:r:i.ch h:tstones. s also been shown 

that certa:tn -:deb hi are only formed in cells DNA 

is bein9 dupli 
' 

F and ( 1) have shown 

s are a ted or 
' 

althou9h thoy 

1 compl with DNA, HNA sis is not suppre In 

(183) have that 

for (174) acetyl hi with 

an acE:1tylat:i.ng enzyme., , two workers, one group 

wlth animal tissm~ (11), and the qroup with nt tissue 

( 116) , havG found a 1.al class HNA which is j.nt:tmatt~l y 

with histone .. 

Cien<"l n may in be 

ss, ca.se of f ng 

bei acetyl ng - or an s ation -

a 

It has shown in animal cells that di can only 

s co s necessary for the synthosi s 

ns are pre are not, then even a spec1 

gene is activated, tho corro ng n can not bE! 

and 1' (_,1 ation wU 1 not E:msue .. Flicldnqer calls th:ts 

s;ene action (BO), and this may explain some 

of the rE? ts obtai bv 
j s usi amino ac as 

nb:t to:rs. Attempts to t te c concerned with 

f have not as yet~ 

(17~2), Maru Maru (160), 



have shown a quantitative but not a quaU :tn electro-

phoreti.c of and buds~ Thi~:; 

may mean that :Lt :i.s not ns arE;; being synthE?Si sed, but 

the balance of Emzymes existing in thE: bud are al 
' 

causinq a chf;\nge the to the l Th:ts 

ea, that a in b&.lance of enzymes causes a in 

of cell, has also at ng 

( ) . 
Also ng :in with this vic~w its the Commoner ( ), who 

sugqests that ays 

that genetic 

interrel 

occu:rs :tn 

roles, the 

euchromatic 

role being 

chromosome as a qunl:l tati ve , and tlw 

ng a role, occurring in thEe heterochromatic 

of chromosome and 

rol is one? 

J.'Elgulat:i.on ng 

vvhtch 

ed out 

nq thE?m 1.mava:U 

The sition of the re 

ng as a 

ism is genetically 

nuc n and thus 

metabolic processes e.g. 

nucleot:ide will 

prE~ sent, and to baS(.;) campo tion 

s 

amount 

icating DNA. Thi , that of dual rol of DNA, ls 

very 1ar the Jacob and lV\cJnod, 

sly (s<:~e P.5),. 

It can be seem metabolism is 

ti.on 

, that nucleic 

cliff erentiation ~ that tbi s meta boll sm 

must be controlled and 



Mo work on :re9ula.to:cs has been done on plants which 

respond to only one or a few inductive cycles~ 

photo per 

d:t 

ants and 

a) 

has 

induct:ton is the 1 

at:i.on is the bud, thEl syntho 

can be stucU 

occurr:i.n9 in th(:1 bud., 

shown with S.D. 

plant is 9iven its induction 

duced ln leaves lt can be 

stabl and ea e1 

' 
s 

Since the 

1)' 

of 

y 

and thE? te of 

tlw 

from tbr:? 

sHrnulus ls pro·· 

is sthnulus bein9 

ns 

( 210) 0 Nucle:tc acid mE~tabollsm - and thus protein synthc.:sis ( 164) -· 

is involved in production of sU.rnulus, and the donat:ion of methyl 

is :i.nvol ved ( .. u a i.e l tor an:tmal 

chole l';ynthc-) s, s ~ (2 ethylam:tno pho 

s shown that stE::ro:l.d -synthesis 1s also 

concerned in the productlon the 

( ) ' ( ,196) and tomato ( " Since these react:l.ons 

aHJ all may be lnvr:lved .. 

Hess (lOB, 109,110), wo:rk:i.nCJ with 

has shown that e:l to the leaf, 

f can be :l.nhi without sruptinCJ 

:rGsu1 ts which an1 qul te ff to those of He - Harr:1 .. son who 



found that feet on V<:lQe-

tativE? (106). (see p.3). s of the inch.1cod loavos had 

guanine-adeninE) ratios, a :result which could mean that thGse 

-metabolites blocked a in associatt~d with 

n of the nq stimulus. 

has been shown to inh t sis, not by compE?tino with 

meth:i.on:i.no (197), btJt by ng 

by :reacting with thE? nucl 

to sy1 may catl:>O :l 

:t nhi bi tory :feet on ln 

the duri the induction process, a nd:ln9 whl supports the 

advanced by Commoner (see p .. S). 

Many made to :l. sol and :i.dE~nt:l.fy the? flower-

lng tlSo obtai s a flower - pro~ 

meting substance ( 190), this 

lipid-like in character (191). Howevm:·, s experiment has not been 

succe ly :repeatGdo lyophili ng leaves 

plants th<~m wi 1 ute rnE?thano l, 

ob-talned a crude extract which induced a re 

when as a lanol 

paste ( 149). a simllar method, a ~?xt:ract from leaves of the 

day nGutra1 ant inducE~d in 

pl As chromatograms of the extracts from 

both plants wen::' lar ( 1), it seems probable that tht~ inducing 

substance is th(? same ln both plants, or at least vc:;ry lar., Thl.s 

nee, which bas been named flori~Jenic acid ( 148)
1 

has been shown 

to e to both wide and variations ( 161), as well 



as an 

and was 

ss 

the apex~ a 

in a 

bEl involved in 

aw ( ) ' 

lL, 

c cha:ractor and ng 

lJS was the 

a the assimilation stream :i.n 

e ( 

1 

l)o 

(71) 

or 

( s stlmulus was surnmated at 

which also occurs in -cane ( Evans 

ism may 

( .. With 

so by :removin9 the induced 1 at 

i s enou9h s bad out the 

the crl t:!.cal and 

.:tate movem,:')nt 

this s 

11 :lned by the 

{120, )a Canny ( ) on the rate 

movement a stream,. 

have shown presence a 

ant, ( \ wi 
) ' 

ant ( 1)' it has that an i can cau~.;c.: a 

sclon to ower., In an S,.D$ can 

caus(~ :tn L scj.on ( 1) .. two 

esE~l has more one of 

in the nq of th:ts (93), and cross-

, which that two 

th:i.s 



lt can seen that floral initiation in both 

and L.De plants, monocotyledon and cotyledon, s a 

vld.th the action of a promotive e which is p:rocluced in the 

l<~aves .. However whether s substance is universal all ants 

or not i~; ll a matter of ation,. 

b) 

has shown that the 1 can :tnduce nq 

n L.D. 

when 

222)o 

j.n some 

seems 

w:tth 

activity ( 

to 

with 

has no 

once 

ants and in ants a VEn~nali 

at:.i.on 

.7 1. s 

arP grown undc;r ncm-inducti "'~ (5, 

ants however, lin can pr<:Hnote 

l:i.n is only 

(261). It 

y associ 

effect bein9 of indudng meri. 

,145)., In fact ln some ants f may 

a bolting 

aw (244) 

s, but can 

" th(l nine lllns 

ly the most lln :i.n :1. 

a very :i.ndt1cer ;72, 162). 

lin action ( 

shown to inh:i.b:i.t n both S.Do and 

L.D. plants, its effect being lby the add:i.t:i.on 

it is this inbi tor suppresses 

the of 1 n (:s, 

c 



Gibbere111.ns are pros(::nt at the ti.me of induct:i.on ( 1. ) • 

The role of gibberellin may be that of a precursor to florigen (5), 

or to i ate a sequence leading to induction ( 142) o Working 

with (262) hav~) shown 

that undElr S.D. comU ates the floral stinrulus 

by substi b.Jting may be concluded 

however, that thG ~Jibb<~relJJ.ns, althou9h photope:d.odicall y involved 

in the ncJ 

,262)" 

ess, are not biochemically rel to the floral 

sti.mulus In eties, the presence of 

( 8,126, 217) pt~rhaps by di sing 

the apexo ctures illustratin~j th:l s sation have been 

( 217). 

The qw7)stlcm as to whetht:>r flowering :i.s under the r<:~gulation of 

endogenous lnb:i. tors is as unresolved, 11 

bein(; accumulated both stdes. Accord:i.ng t:o ( 1)' 

:i.nhtbi tion can br~ dlvided J.nto two es, a spec:i. c type 

wheHl an actual substance is produced, and that of a non-specific type, 

the result being caused by the lack of stimulus .. For a c 

nts a:ri.se:-endog(;;mou inhibitor, three ma:i.n 

a) :i. ts mode of action may with relat:i.on to the production 

, or else at the site of di. 

b) jt; may or may not be ssable~ 

c) the te of action i ~) the bud, lt may either be prodUC(:1d 

at the bud~ or else :tt may be:: produced away the bud. 

In the latter case :l.t will need to be transported to the budQ 



the tion is a :tc 
' 

se:-

a) tt may be a bitlon 1 ssE:s 

b) it may cell on in tll<') apE! X at a time when 

present 

c) it may with th<:? the~ stimulus (209) .. 

th to on 
' 

1 (44) 

worklncJ with 
' 

have somE~ rE:~sults which. this 

expo both :1.ndw::ed and non-i s to 

( ~14 ) C o
2 

and n~1 tho cl:i. st:ribut:i.on pattern of 

~ they found if leaves were present 

leaves and the most the 

1 l , and also ln tuat:ton the plant 

f .. it was a s wlth $ 

transport stream, :tnhi.bi tory the non-induced leaves 

would be :result of an i of th:t s stream to apex~ 

, on the hand, worklnq with 

strawberry - a S.Do plant - has nc 

the presonce a floral inh1 tor ( 97), He showt-ld that 

:i.ng ls reprGs is in the one 

H, ng i nduct:l V(~ ' a to the st 

a stolon had inductive dark p<?I'lod inte:crupted by 1 

Thompson and (240) a pl , but not 

an intact one, would in continuous 1 , whlle an intact 

plant would in nuous darkness~ In 

the ant was flower:i.ng a i.nh:tbi 



whtch is formed in the s .. Lesham and Koller ( 144) 

this inhibitor , and brought forward sting that the 

inhibitor was in the daughter strawberry pl<:mts$ 

and other S.D .. 

shown that lntercalati.ng one Jong day betwNm lnduct:t ve short. not 

only ln:i. t:t but actually inh:l.bi ts - in thE~ case of 

inh:tb:ition one lon9 beinq equivalent to that 

lo5 - 2 succeeding lnduct:i.ve The effect of 

is not cumul an lntHr-action 

between a sti.mulus an be:tn9 formed during 

- not the 

of stimulus .. It S<C~ems 1i " ants the of 

the ls . ln the~ case the 1 . 
with the induced 

' 
or flower 

of i or 

production of the ( ) .. 
(237) found bit flower 

in the pl 
' 

but only the 

1 was sl tho pilants W\':lre lnducod, the 

of :i.ntercalatE::d was In thE: 

he cone that the was c an lnh:i. tlon of tho 

sses leaves, whilE: in the lattr:~r case, was 

cau by an altered sens:i ty of apc.,X to the stimulus .. 

These r-o could equal well be ained on the basis of a 

single :!.nduct:Lve substance@ This ch :i.s on 

1 its on, mu a value it 



1 s, the ncentratton 

val1JP that tho nhi , and thus 

nh:i. t substanc ~> slowly down .. 

Fratlanne tl:1e f th 1 1 s~:., paraslti.c 

ant n vru·lous ants ( 1)~ He found that an inductiv(:; 

s not affr:~ct f nt;:J :f tllE! host Jant. 

a an ant (e. g 

a S.D. 1. 

ant was d pl d not 

a that an :lnhtbito:c wa in the0 ] s 

condl t:tonso 

S.D. , also 

Evans ( ) , 

worldng wtth the S :l.f 

leav<:lS 1 stU had an 

translocat:ton rul out, 

eaves an nh::i. tor le the 

s e a st:tmulu~'" 

both an inhi a stlrrru1us, both ng 

transrrd. both at apex~, 

vvith the L s ( ) ' 
ant and an 

be!nSJ n eavc;s and the 1 

:tn leaves. A1 Zeevart ( ) 

t!H? S 

tran the L ,. stimulus, 



17o 

di.l uti on the s the apex latos :from the 

lower leaves, Evans and ,. w ( "7° ) ) "'·t,c:.-r c\ C) •• '" "· using C that 

a nk was in this case not correct, since a ver·y 

small f ctsslrnil tes leaves to the 

most was that :f an nhibitor 

bei. it wa~; 

could c 

1 thE1 the 1 (70) $ 

Evans has that sin ts 

He at s:i.n ch ls actual the same 

as of ants (57), may be th(:; S .. De :l However, 

lt has been found that ve :i.ng 

and 

s thE~ :tn culture, 

) condi normal flowers 

were only a rudimentary 

was 

conditions for normal an 

to init:latE:: 1 leaves were 

1 under 

that i. ~' controlled a ance an 

a stlnmlus .. 

sawa 

saw a that flo1Nc?r:i .. n\J :ln s plant was also 

a a nee an :t tor and a 



conclusion which Cu:cUs, f varh1ties of 

beet, also reached (63). 

In nnd Paton that a f1o:ca1 inhibitor was 

es l s was soon 

late es ( ) and 

invo excislon ( ,1 ), s subs.tanC0? ls 

ln the edons soon nation ( ) ' into tho plumule 

:tn about: two wHel«>, which time can s 

( 218). It. was that vernali and c 

tbc~ amount of ( , 217), and gave 

it the name colysanthin (7). may be :l.nvolved in 

ell 1 sm ( ) • that a ived 

is in e s a 1 so ( 126 ) $ 

can seen thE~:re is a 

sent to sugq!~st an lnhibi tor aticn of At the 

moment what ( s) and 

what i. of n is., 

-



Thn 

a c control and 1 sm, 

ews and surveys have empha di a of 

this ,98, ,105,1Q7,198)o 

Pl a ran9e 

se that are completely in 

ants) those which wlll rEJ 

{ 62), and 

(227,257) will flower , and 

(6), 

( ) given one 

will 

lnCJ is int tiated, and 

led a list of plants, clas them wl th I'G t to 

:i.e response ( ) .. 

Most wr:Tk on ic control has w:tth 

ich are y re 

has some t:lmo now that. leaves arE; 

tion~ al 

also are sen ( ,257), and that i 

tion is cau th of the; ni period, and not the l 

of the: l:i. od ) . ' a 

d s or 1 Sf> wi 11 cause as 



is not l a ash of l In 

some L.D. plants on other hand, the ant will flower i the 

1 is too ~ so as 1
. ,. ",, a 1 

fla In these casus, too a period without 1 l1 :tnhib:l t 

( 1) .. 

thE:' l can 

of intensity light is :CE:lquired., ln thE~ :fir instance to 

, and to CCnV1:5:rt to a 

cal nctiVE? nt wh:tcb wi 11 bo 

late:c :i.n th:i was once that a -inten-

si 1 was to lise 

hormone or its precursor(s) ( ) , bu stnce then 

which that thts is not the case, at 1 st 

( ( ). 

can be seen that a S.D. plant 

critical value, and itis that 

e of reactions occurs s 

l:t hand, w:i.th L.D., 

than a critical value will t 

s nhi tion may the sult f an :t to:r 

s certain amount f l 

its TC:H10Va1 that the concentration of a 

stj.mt1.lus reachc:1 such a vet1uc" t t :l 

many L.D. ants a:re known continuous 

1i 



21,. 

Two 

c 1 

, wh:i.le circadian 

At this it seems likely that 

:t involves a of 

~ 

eire 

sms, nq 

:tn rc)View has scu 

now cloar that those 

in an to 

st concorns an 

lVC'JS to 

sm 

have in a 

un:LcE:llular to y 

many s those 

ay a 

p:rocess, al sm :ts not at all 

1 co have bec0n 

a in 

at 

(lX 

( 0 

) ; w:i.th the in certain 

succul (224), and c ism :i.n ant t:Lssm~ 

cultnros (251)., A1. in pl<mt 

cell nuclei! (31, ), and in the of 

n active yri so1m~ form :tn 1 tissue~ (51) 

nq that m<cl<?ar DNA·--controll proteln s.i.s s invo 

has that ls ma:i.ntai in 

enucleatl.on at least as far as si 

to 

c an of oxygen n cells :ts 

ned tho nuclou , shown a 

:i.n intact cE.:ll s ( ,l Chance 

s ( ,47) have that the N~)H level of yeast cells 

s a both in e cells and in cell extracts, 

ng that c enzyme; an0 1 nvol ln b:iol. 

c: 



clock, and in fact, can be c conditions 

( 250) * 

int(:•re ~3ti nq f tht:: b:i.o cal i. s that the 

od is almost :i. a of 

1-1.2 ) . Since biochemical a 

of the of two to , it seems cal re:,:ctlons 

alone clo not the cl A has 

, tnvol ng feed·~back cal 

steps with relatively 

d:L this model has a 

ism, :i.t is now known that the has th.e 

tht3 

an o llator 

(30, ) ' it can by 

OS 

tu:n::, ( 20B, ) ' 
and 

its 1 ( ) * 

rise to, 

to f n9, tho 

couple with, a sequence 

vary in their sensitivity to 1 

can control the 

le 11 ases 

) can thus 

Hamner has call 

ted a flash of 1 

s of 

the 

, tho 11 

s 

t ( 225)' can with 

S rhythm SEH:HDS to ve 

biochern.i.cal 

In thJ. s way, the 

stirn1Jlus. 

as 

for 

se f 

wh ch 

rhythm 

1 and 

ng ( :~1, 

ile - or ''s 

was 

lnhib:1.t thfa sequence ei 

inhlb:i. nrJ a 1 i t-sonsitivfc"l :reaction or el ~;e rE: nq the~ clock 

sm~ thus causin9 the rea.ct:i. n t:~ not to letl.on. 

be caused either a 1 n9 made to 

co··:i.nci.de with the oncoming 1 , or else an essential 



of th(:) :reaction e bf0 critically from 1 nq 

react:tons th0) ( leu· con 

alt,~r:ln9 th<:? eye l 9 thi marry 

ln whlch 1 u s 

s i 1 

da:rk that 

H a 1 Wf:lS a.nt ' 

so lntorvals of 

the nf 1 

blted, 1 1 neJ 

nq of iod) 

that f the In 

1 the dark houi· s of 1 

s, 48 s 72 

s, 34 hours 

Coulter (5b), a::r 
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ON THE U,Jc; IN PEAS 



en u in 

thi plant can be d into two 

nq L va:rietiE•s 

are capablE! of nq verna.l :t to 

per plants, ower at 

th(~ nth to elewmth abcve the and a:co 

to vernal:i satJ.on in tbi s~ ant s the 

control locus ( sn), late varieties s 

the causes later nq nq a re 

to ve:rnal:1 satlo n and ( 1) .. 

Tel 

Alaska, f'J\a c>sey .. 

Al of the~ s 1El8VEJS or 

to ape: X ts a proven al p:rocv::ss of 

( ) ' the actual hormonal floral induct:Lon ln 

has f 

(9, , 11' has i s sul s oral 



i peas is tho tive n o:f 

has n ( ' with poa-

Mco:re ( found that pE~a s 

cou s ng it ( 

that a tinq may be present in vea-

ve ants .. 

and , 30) have 

:ln that Sn 

sent late 

soon nation, whl 

has ln 1 

to co 

s and lon~J (1) ~ 

:l s s 
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exclsion., 

th(~ l 

tor' , and not the ( has 
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cu:rso:r col n, and that leaves a:re 

() n can 

t into a 

rnote:r, varietin5 peas, on bel nc•t 
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( ) stod that the f s in pc::as 

othor ants " j a balance of flower nq 

b:l.ttng 
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ha number of ( 1 ~ 3, 9, 1, 
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27, 2q) ~"'( ,J' an nteresting rec l luonco 
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p th the: and c; 
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scribed, th ea:r vari. , and late v0.ri 
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1 tha 

cracks or nc tll 
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f tvvo sc:vc:Tal 

all 
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( ) s 

mr:d:hod Wi:l 

m:txturE; ( l 1) and 

tron t.ho cent:rt':l ~.~ nvtro nnw ntal 
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1 n9 ivrm 
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ants von t:reatrnent f a rnrt.:d so 

In inlE?nts ernl cul ' th 

0 ca f 



n In ma edcns 

ants WCH'(:? in watn:r 1 n and thon 

te' s mod:turn (34, thi 

grams ( ... 

( "'-0. 10 ml ~'· of t.h(? re so thr::m 
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cool nq, a 1 wa f> sent in tubo contain·~ 

ncJ 10 m1 s. of e:don extract, to the extract from ono 

ant aro a on th:i. 

A lot was carrlGd out t a 
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th1 c~xtract 
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f nutr:it:i.on and of ant 

n ( s 

flowc~:r nq 
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\ the younq 
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that the ve action of a 

con s {1 3,27, , usi 

n'L that late var etios pE~as contain a 

:f 1 owe:r··de1 ' co n, :tn tho 
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has results :rt~ct::ntly (20 21), 
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'Ma e1 en 1. LJ. 
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1/3 l/3 1 17 

1 1 " 10 

2 2 11 .. 17 

4 4 + 14.,:,., lA 

6 11,.40-o51 r· 
~) 6 nt 14 

The Hcance f d e tho moans tho and 

the treatrnm1t means :t£; incH at the .. 0:') 1 evc;l 

thE? " level li (xx), and. at thr.- .. 001 J.evr:~l li 

(xxx). 



Sc the~ ., of c~xtracts 

on the st of 1 Mas 

means errors are ln each casc?o 



6 

"' >- 4 < 
0 

~ 

1-
u 
<{ 
a:: 
1-
X 2 uJ 

MASSEY EXTRACTS 
H 

X 
X 
X 

NODE 

H 

52 
Q 

H 

X X 
XX 
~~ 

H 

GREENFEAST EXTRACTS 
t-+-l 

CONTROL t---"---

H 

6 

"' ~ >-
< 4 
0 

:?:: 
1-+-1 

1- Qx ~ ~ XX a:: XX 1- XX X 2 
w 

1--1 

X g 
H 

NODE 



of Massey extracts of va:c s on tnq 

of 'Ma 

Hrst The f 

w:i th the~ trc:~ mE?ans and a.rd 

11. 5 

6 0 6 

a 
/ 1L. 10 

X 
9 

flcance of :ffe:renCE) th means f the controls a 

t,he t:rr':a,tment mc~ans j, s neUe a the .05 level o ) ' 
the .01 level of l:t (xx), and at th .. 001 1 evol of 1i 

(xxx)o 



d aqrarn nq of ' extracts 

:f th 

( 2 .. means errors are shown :i.n 

each case, 



X 
(1J 

Vl 
0 
>-
0:: 
ID I ~ I I w I1 w 

Cl ... 0 
Vl z 
<( 
w 
1.1.. X~ z 
w 
w 
0:: 
l? '<t -

..J "' 0 "' Ill "' 
a: 
1- SAVO Nl l')V'~lX3 z 
0 
u 

X 

I Vl 
0 
>-

Q~ 
w 0:: 

lD 

1
xxxx Cl 

~ 0 
w I z 
>- ><XXX -w 
Vl 

><XXX -

lll 
<( 

~ 0 
X 

..J "' "' I() 

"' 0 
a: 
1- SAVO NJ l')'V~lX'3 z 
0 
u 



extracts of various s on the 

ower:i.ncJ of ' 

Data :l.s e of ants 

th the: tre<:rtment mc~ans 

Control u. 17 

:3 0 3 B 

6 1 6 6 20 

9 9 

ThP cance of betwr:en the means of trw control and 

the at tho .05 level li (x) at 

the ~01 level of 1 xx), and at thE: .,001 hlvel of l:i. 

(XXX)~ 



on 

each case., 

of 

of 1 

'Ma 

TreatmEHrl: moans a 

extract 

and 1 s 

standard GrTors aro in 



OJ 
-

(/) 

0 
X><><~ >- XX cr: 

LD I I ~ I w w 
~9 ><Y.XX ~ 0 

1- 0 
(/) z 
<( 
w 
lL.. "' z 
w xxxx XX: -

w 
cr: 
0 .., 

-

-' "' "' C') 

0 -
cr 
I-

l:::>V'~1X3 z SA \tO Nl 
0 
v 

<t -

C') 

X -
(/) 

0 
>- w a:: I "' 8 LD -
~ I z w 
>- ~~ -w x>< -
(/) 
(/) 
<( 

~ 0 
X -

-' N "' C') 

0 -
0:: 
I- SA \tO Nl l.:::>\f~lX3 z 
0 
v 



72. 

In pee the is on 

a precise~ 1 oach va:r:i. 

sly, pea vari ties can be d j.nto two 

on their nq var:i. s a:rE:1 :i.nsfmsit:l.vH to vernal sa 

t:I.on act as 1 ants, wh:t1e late vnr.iet:les a posl tive 

to verna1isaticn and behave as tativr:: ants 

( l) ( have sugqe f ng OCCUTS n late 

va:d. Gtlc~ s whcm the n Lnh:i. b:i. tor, cc• s and 

suqgest that the verna1isat:t0n and reactions with ono 

thE! col n can rE:vorse 

the vernalisation cal w:i.th co ( 1); 

hi the vernal sation trea al 

annul t:he MetH'(~ and ( ) , wor nc; the 

lnte p(3a var:t have that vernalisation 

and thu nq, a cone which ties 

ln vvj th th of lston (7) who SUCJ90sts a functl nal as;3oc::l.at:ton 

nG? ( auxi. and :flower nq lorl 

However, ) havG shown that nq in 

peas can be if low 1 atment s 

vvi th auxln@ 

has boen shown :l.n rye that nat:J.cn 1 on th :r<,act:i.on 

f not f tho 1eurone laye:r - to 



ve:rnCJ.l n ( Moore ndo ( havo tho that 

oxc:i. s:ton in ~3 may explained on a 

common bas:i.s, and atan, usi. nq that 

t.hOTO les~; :lnh present in vernalised than in unvernal 

( ) u 

'fhus the current 1 n in 

peas vn:cnalisation is icti 1 s the 

f n the fc lovvlng done in 

to act ln clGarer 1 

a) to te f ac n VE!rna11 satJ.on 

tr"J vernal sat n 

(') 

c) to the Vl:n:nal n 

reactJ.on and the 



A l was irwolvi fti 

two pea vern en tn:atrnfmts and tvvo 

•Ma 

tho late n 

u i 

v V('?rna]J, 4 at " 

an 

p 

rnco?a n s an 1:tnv~;1rn<CJ1 i sci n on to 

ve:cnal:l, 

ant~> werE: wl , grown 

to an the e of st 

:resul n 2, :3o 3, and l1y 

:tn s 6, 7 and 



n~ six node 

until ~;oak:i. 

ch 

9 , the :resul 

scions ll not n 

n bc:cau the time: 

f s ha ln 1 1 

nt wa not actual! 

nond to stt:lonm 

thE! neJ <?.Xpcr ( 11 

to tho su.l ts i nvc': 1 vl st' scion~:;~~ 

n) node st vr'J:cnal 

unvc:rna 11 

1 s f)n1 '}' sl (P < 

Vm:·nal sos the Sl :fi 

(P < o~ ) n both intact 

c) l n ·b 
·'· ant a 1 

'lon on a j_ an unverna (soe tabl 3.3 I), 

vc:rnal1 stock ha:s on the 

1 1 nc't f cant. 

d) nc; c:ro ants a vernal 

sc:i.r~n 1 Jv . ./ t can 

foct vr:~rnal th sc n vc:ry fica.nt, in 

0::i thcr f,r.,f?,a .. +~~] 0 '3 I'l"T) ~ _ .. - ,, o. L ". f! ..,.) * ' . , . ~t ~ 
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' (9v 12.~ 
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scm co 
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nq e, vc:~:;, must attain it can bt1 

fective~ :l.nduc s n 1 ts 

, more :lnc\ucor in short 
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t() th unt:l.1 1 cal union has been 

thU!3 Id valuo ll bE! l Under S.D. 

al union :ts i. nal thresho 
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old val 

col 

ThE? e:f 

1) 

2) 

l tr 0 Ct'l 

vernalization s to 
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3) cou 

t:i.ai'J. a act n wh ch s 1 

4) t less sensitive to l 

) :i. could s apex 

c) nc ct f v~:?.rnaJ 1 srnall 1.t 

tb the amount col nth and vernal 

mi the t 

a decreased rate of n n, whlch the 

zaticn 

d) n the~ sc on s a cant effect, the 

y Sl n f the 

verna11 the not 

' (~) st' sc ns 
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tive to t.hr:: stock statements made 

nal thro 1 1 can nod 
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1 nt, 

up the' vernaU. , tho low!H:' 

va st:Ul bei the up that 

s 1 ::; not case tionso thre 

va c attai .. nc the nduc 

f r;J than 

n of ysa vm:·nal z nq 



causo S CC:H! 
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cond:i 1 n ( 

l w111 net t n 

node s 1 
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stock two va.ri 
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ns~ nco conditions 
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l 1 s 
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sc and an a as thi 
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