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c .,', . 
o. 

c. 

:...1. 

lJer.u~ .jer1.'or~oe (8), reueasioli. ooefii<.;iel.l. ... f'1 ("'te) 
&no coofficient of determ1.r.1.8 t10u 

tlieur .. ;o'f.U'lOj;'IlUU1Ce (01, rtt:;res£,lou coe1'1101··I:..t.e ( ..... e) 
t-,(.ti.U (;oei.t'.io1eLt, of detrel·illllar,,1ol.i. (.1.1.2 ) of ~o tU.C;",..iA:l:t; 

e'tUiO ~ pea .for 't.n,,, C iat'ac 1..,1" ge1' cell" of .fem~lle 
flowerr tor first 10 1.o£leB 

:4081i. ;')erfori.aBlJ.ce <. n j, ret;,reefSiOl! co~'f:fi(;i·~L. i.E: ("" (.;; 
lll'l'! ooeffit:itll.'t of detet'l'.al1;.utlo1~ (He) 0:. ~;C lucu.;ale 
oel.Oi"J ~iee for 'tai3 -.;.t r: (,; ter ~Hir C(t:. i: of ieJlHle . _. 
flowerf'· fOl" fi!'pt 2L 14oOe8 

~,itnu~ :)er1'or.;~u:~.l,oe (a), r.~r.ii810.b ~oeflit..:i'r~tn (v.c) 
('ala (;o.e f:t' iCit71i. to of dete.rm1ml1.1014 r~t..2 ~ .. 0:1' :~0 ('uo"'lJlf' 

, .. -.~-
t.el .. oc.y~.>t!Jf: lor ·,.18 cilur':(:ter per {~t':t.-:'" D~ ~eUH.J.e 
f lo",'erf fox' i' iJ'f' t. )() l'lodet: 

:iEHlll perfor1ilw.,;e (h t ,re,.::"rcH,elc,.L co~1"!hit:·lit.S ~::;,c) 
[;,~.d cC(Jf:i(;i~11t. of d.l..ez~m..L.ntiol~ C.l") 1I~ ='C ~"(J~~ 
genoVt',es for t.:-..e c; .. r·rrlC:te.r f.I'.,,1tr-/;,1:::1 .. t )vpe1"VGD b., 
:'ctoO()r-Jfulu.,:rJ, 1'1'..;.1-.;)2 .eft-S01 .. 

i~frf·Ct. of tJ> trl{';:: r~Ol. Ol .. /leld H;.d i :.r·· (:(,;,; ,,01 ,'~.i ' t 
Ctll.rflC \,era 1.1.. 20 ~~ '~tl~O t/1~ & s 

-e.r- cent of fef:l;"le ll.Q'JOrt for 1irs :. 10 .1.odefS 

,Per ce,Lit. of :r.m:~le l'lo .... ere for first 2(, Ilod.r-~ 

rer cfmt 0 ... fem;:de 1 iO·lUI;; for llrE'3 t. 30 l.oder. 

Cln(jf~il iei:i tiD.1i 01 ',;;(;~~e gex.o L1')1:fH;} iJueed 01. r$ftj~;Ol .. fli 
to e t.ae )ilO.h 8)! ". lic;;rioH fOI' d1 1'1erellt. C~lfj.r, .. c t.err:· 

Claf:.:l-'ii.1c!:t. tioL. 01' g~ ~)OLO't..r: <;:{'I ;..; (,ed 01. ref'pO.L.l'~ 
1:.0 e "he ",hOll l:. p. 1ico t.iOl •• 
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Plant, grov"tb S\lDst.auoee 11!te awd..rla. gibber9l11na. 

cy1.ok1n1na. sorpllact,1ue, illtd.bi t.ore a.nd e\b.r lene are being 

PUl. to manifold ~urpo.e8 

plaut. ac181lue re8euoh. ~xt.e.rnalll' applied !;)l.a.l:lt srow\Q 

substance. nan now been toraalaud end produced 1.0 iallor 

tne developaen\al pha ... ot plant growiA 1.0 Bul t lb. needs 

of vegeiable grovere, 'Y8b-et.able agrOD_lsu and breedere. 

I to 18 u.ed \0 1noreelBe and 1capron seed t~.rmJ.na tioA, t.o 

regenerate tne lost. seed v1aolUV. \0 1nduoe 'plant. v1t{our, 

\0 1186 WI. G..r .l..wea8 1n flowe.riali and trui l.J.nc.j;, to .inorease 

frui t yield and ~o j;npart. nard1ll ••• and realetoLoe 1,0 

vll.1l£iwid enviromen'tal 81rre .... and redundant die .... e U, 

maru' crop pln.ut,e. J_'. t.ilephon be1Dg a Ql1eap and 888113 8ft1-

l81)1. gov\il re&'Ulat.or 18 t.lee4 t.c progl"k\Ue and oontrol tile 

1&8IU" grovtb and d .. elopaent. paa... in o\lourb1 t.. e.pecJ,a111 

\''Uewaj., grOLlP wl t.b t...'1.e ,,,It.J.iaate Ob., eot.ive of 1nore •• lIig 

earls and La ';.a.l. tr'-l11. yielJl. .aetore arr1vulg al, a 80lld 

reoOll:llendatlon tor tne a •• 01' etAephon to .1ncre ... earl¥ 

and to\al :t'rt.llt. yleld in cv.ouI"blta an.d speoifio 1.0 tJie 

Cacumll gro~P. 11, is neoes8817 1,() II t.WSy toe difter ... \1al 

response, 1f 1.W3, or different. C\l9waj.. gt!Wo \fp •• 1.0 et.nepilon 

Whole pw.t 8.tJr~13e. Thi. haa beoome :ueo •• 88r1' oeca", .. of 

1..'le confllo'\1n6 and conc"",rln6 repor1.8 ayal1aole Oil tne mBn3' 



I..&Me !U'.Id dl!ferellt re.ponses obt.&i,ned vberi e~.pilon vae 

sprayed. 'Ihe r •• ;onae t,o .lob.pilon appears 1.0 be a tunCt.l011 

of ge.no\ypoe " •• d in til. at.lldT. conoellt.ratlon 01' .th.pholl 

appUed, 118t.l.lre of plant. partt(s) epl'81ed, vpe 01' .pray 

2 

glven .. wbole pllll.i.t epra,ye, epeolflc plaLlt, part. apra,y8 etc •• 

tn. age ot plant ar!d eeason of oultlyation. Sex rev.real 

t.nrOllgB e 1.nepbOL epr81P 18 ob84lr"nd 8R a wUyeraal ph.Loa.non. 

The modlf1oat.10n in floral morphology which resulted in .ex 

revers10n to favoursol. feul •• aale rail0 due t.o etne9hoL 

apra,.B requirea deta11ed exper1aen\at.lo.n. ~"Oaml1ng t.nrollgfi 

tne aTal1able Uwrat.u.re 1ndloat.ea onl¥ ~ laited work 01. 

\ne eboY. 8spect.e. 

Tbe pre.ent invee1.1 .. ,;ation wae d •• 1&ned t.o .at.aulieb 

tn- d1f'fererlt1al r.sponae of Cu~i. b ... .not.,ypee 1,0 .1.hepnol~ 

whole plant. apr:.::.,. au" .. Cto olassity t.nem 1n1.0 p081 to1 ... e

responsiye, negat1ye-re.yous1v. and no re8vons1ve &roup •• 

The extend of !nQ.reaee or deoreaa. ~ fru1 t 11eld/plant 

r •• ul"~ due 1.0 e1"QepuOll afJl'8¥8 V88 slao e8\1aat,ed. 1.Jlar1o.S 

in aex torme m.asured ill t.ema of oonaeOl.l\1. ... e 10 node. were 

81.",41.4. me r.811.1 \a oblOained are pr.u, • .n'ied 1n Oll8pt.er 4 8l.d 

tne d1.8Cu.8a1oL. of 1Jle !1Ld~e 1n cbapwr ,. 
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P 1m., .. grow tl1 e\lbe1.anoee l1ke BWtine, gibberell1.1l.&. 

oyt.ok1n1ns r:.nd et.il,rle.oe are \lsed t.o tailor ~ilRll1. orO\rltb 

Bnd development. to desired d.1reo1.ione.i'lflli -;. tjl"ov't.b. regu

la '\orB ore used -~l.ee duyp. to iI" .. oreaee ruld lJAprove a •• d 

gerlU.1l1atlOL (Haucll ru.d iot;" 1341. '-hOwUl8.l"y ~ ~1ne;il, 1":j6u 

8Ld j.dlaidUA and Ve,r.4U, l)b» t '\0 illdl.lce ~'lald; vigour 

\. Cnoud.tlary &.I1..d Slll6b. 1 J6v), ~ 1.udioiC8 .~..r11llee8 iL. 1'10.,e1'

~ and fruitu. O:1Uer.aan and HitchooCK. 1~4~1 Leopold 

and r;oott" 1)~21 iMbrot..ra !.l M., 1970 t11.id \zo.,a1af'..rlelw.aL. 

a.nd Choudhary, 191t:.s;. t.o 1nc.reu •• .y 1e 1d (L 1Le;t'1 fUl(l 

WloudnflrY. 1-16b, Belloi1" 1:J72, Swapoundleit t:.:toLa lbell&, 1974; 

.iJh<~darl !.l £! •• 1174 and Verma 814.4 Cnou.dllary, 1~\JO) UL illf1l4 

crop pl81tt.s. Gro'Wl.h. r.e,'1l1a~rB are i:llFo used t.o 1.i4;art. 

hardi.nees 81;.0 t,o w.1tbt\ru.;.d ellviron:lental su>essea \f1.rogoniVu 

and KoroviJ., 1 ')1 ~ t.t..ud 3elova at.d X:08c.t:miitovicn, 1 'j'16). 

'rhe pre.eLt revlev at.wf~pu 1.0 consolidate t~U! rol.e 

or etn1.epn.on bE! a 6l"ovt.h ret;;\ll.Qtol" in improving ul'~t.ely 

the fruit yield 1n cucum1! geuo\fpee eepeolell3 CUOWlloer 

tUld '''u18~81011. Tile first 8arl.1 available rf!)Or't. on tae lJ.ee 

or e t.aephoL l.O lli.oreeee ".Le ramale 14f.tle flower r,) 1,10 11. 

OI.1OWBoer come£' .from ;;'lc~,h..u·ray Eu...d ~J.ller (1"j6\j). Ktir.tUti)hOl.t nBe 

been l1sed Iluu\,;eesf'ull¥ t.o reduoe l.~ Ul of main vil.-

3 



(14ver N~d ~ll.r, 1969, treooan! ~ ~., 1971, Sul~k8ri 

f11;.i1 .31uuldari, 197', Lee !! 11. t 1)13 and !;..;wapoundleK and 

Avella, 1974), to increas. pr1anr,y branohea/plant 

(.1OroVSkl, 197? sll.d libandar1 Jj ru:., 1974), to 1n{hu~e 

earline.8 (Sn1mote&.V18 aut Jane., 1972, E:ulikeri ru~d :Jhnndarl, 

1373 ~.,d SUIllpOWldlek and .loella, 1374). to inoreas. 

teas 1 •• anle ra 1,10 {Lower and :Ailler, 1969; Ac .iurray and 

,,£111er, 196:~; Rudich !! !!., 1969, boroweki. 1172; George, 

19"/1 £\lld Verma arJAl ChoudnBrl. 19dO) 1ll1Q to- 1r~creflae yield 

(.Jo;:fi.arrnl fl1U3 ;.tiller, 1969 J r I.la t.!koys aU1 G J.r" terova , 1':.173, 

Vama, 137, alid Ver:llu ;;u ... d ChoLula&rl, 1:;1(0) 1L ~uc",.lli 

genotypes. 

A coneolldatee lis1. on \ne role of .ttlepilOL 88 a 

growtll reb .. lB.1.or iJ4 ";u.cwni,g ,SL.o1,ypea il' 61ve.n lli,:u~le 2.1. 

~ reports, 00\:1 c:o.ntllct.1t16 tal.ui o014curr~~. are 

availaola OJ:~ i.ne meni!old ",eea t.o wh10a elJlepc10n U8 oeen 

p\1\~. 'l'ne CJOlulict.iJJ& repor'\a IA~ tie 81 tner ch&8 \0 dlf'te

rkit l:u£W41p geuO\f)lee I.leed ill t.n. illveet.i,kiI lIio);;.. or due 1.0 

81.1 unexplnll.l.ed eJlvi,rolUlell'tal Tar1a t,1on Ul 1.ilti place or exper1-

l11en'is t.ion. Geor68 (1911) report.ed a dltferel. t.ia1 re.p0.n2e 

't,o 8th.phon 8t. 125->00 pp:n. :ibe etJlepbor, applioe1.1on ulOreaeed 

loa. llWllU8r of plfiltl11ate floW'ers 1£ :~&ritet.er."ie.ccw.l!I1n 

: :>li~ lJ, A8~.118y t:l." ~. pot ,Free. But. "'le eftecl'.£1 'Nttre l!! ta t.ifS'ti-

0:-:113 dilteNl,;' 1L .\ilags .. l tude. 'Ille etn.~holl application did 



't'aole 2.1. Lfreot of etbe))brm ill C"c..ura,J,e we.L.ot1'veS 

a. T..eng1...'1 of Blain TiLe 

Cuc WI ocr 
(Improved Lont.; 
Ulref.Ul ) 

Cuoulloer 
(iiollOOC 10\18) 

afu8iCl.aelon 
(~taie 
aelon) 

Cucwaoer 
(f»iona8t..yre1cl ) 

CUOWlbGr 
(~::m 50) 

Cllcuaoer 

IJueic.:;ae lon 

Cucwaoer 
(Geman varle tq 
"9'07··) 

CLlCWAber 

20-200 mg/ 1 0 1 .·.;0 VI.don 8l~d 
2 lea! 8 t.a6e 

decreaaed Ivo.borl et ale (1)69) --

240 ppm 

150-600 ppa 

240 PPIl 

100 ppa 

120 ppa 

25-500 ppm 

-
100-.,00 ppa 

40-400 ppa 

- deena.ed :Lower W'.1d i4i118r (1969) 

1-2 leaf nnd deerea.ed 'rreccani!l §l. (1971) 
3-4 lea! e1.uge 

2 leat e18ge decreased Borowski (1972) 

- decreaeed Rodriquez and 
1u.b81i.n (1972) 

- decreased 1 •• e\ ale (197') --

decreaeed titUll.d~rl et al. (1314) --
deoreased Swnpoundlek Wi.d 

Ji.ioie.U.a (1974) 

deoreaeed Varma (1 1)7,) 

v, 



'flu>le ~. 1. 0011 tinged 

Crop Co.ll.celltrat,ion Stage of applioation ~tfeol, 

Cucwaoer -
-

b. ?rifJlary brfillc.ne./pla.Dt 

iJhlsblelon 
( Cr,arell .. taie 
melon) 

Cucwaber 
(:AolltuJ"rek1 ) 

GucWiloer 

~UCWlbeJ" 
(aerun var 1e V 

·'9,07") 

c • .3arl1neea 

CacwaOer 

150-600 ppa 

240 ppm 

150 ppa 

CLio_bel" 20-200 uag/10 1 (Iilproved I.oJlg 
Green) 

Gucaber (S~ 2.,) 240-960 ~,pa 

i..~LioumOer 
(.onoec1oua line) 

-
6 leaf staBe 
sinele epray 

decreased 

inczeaeed 

1-2 lea! and 1licret.: .. aed 
;-4 leaf ptage 

2 leaf .~~ie ~crea8ed 

Pre-floW'eJ"inti; 81.80- lnc)l"e~l •• t1 

c.ne leaf .. 'Cage 

Co \y led on llULd 
2 leaf s1.rige 

loire t lara. le~f 
8 \age 

-

early 

earl.!' 

earl¥ 

R.9or~d by 

fb.allnon t1976) 

El Jauy 81. ale (1'378) --

Treccani n u. (1971) 

Dol"owek1 (1972) 

iCuroh1 and Go.ere "372) 

.Jo~w-ra.r and MolUer (1960) 

lwllb.orl et ale (1J69) --
Lower end ~111er (1969) 



Ta ole 2.'. COb \J,nuect 

Crop 

lda.u,kmelon ce 
(AndromonoclouB 
line) 1'\ 

-
W"alal.lon 150-600 ppa 
(Charel.t.ais melon) 

C..acWIlber 
{Sri tt.8X 

lIustcaelon 

60 ppm 

250-1000 ppm 

CuoUlloer 
(AIldroeoioue line) ,0 ppa 

Cuowaoer 0.4 aaI .. e"lJ.Da ( It c? 66-'29) 
~,,8ka.lon 25-500 ppa 

CueWlber ( GttrIl8Jl -
n.rle,\y "9,07··) 
C'U.CWlOe1" 100-3ee ppm 

Cllowaoer -

St.age of 
application 

-
1-2 lea! «~ ,-4 leaf ., tagtt 

.. lea! stage 

'-4 lea! s\age 

S •• d.liDg .tap 

S .. dl1Dg etase 

-
~;'eedl1ng e1.age 

-

late 

early 

8ar13 

early 

'frecca.u1 8 \ ale (1971) --
ljeno1\ (1'372) 

Sll1mOt.SWl8 and Jone. (1972) 

SLl11Kerl '.)Ji.d ilhaudarl (19T5) 

.3b.andarl at. ale (1974: --
SWlj,'}oundlek t~d Aaella (1974) 

f. nal&liOl~ (1976) 

(cont.(l. ) 



Ta .)le 2.1. 00111. illU ed 

d. l"eliale.!J.nle flower ra t.10 

~-~~--~---~---------~-~-----~-~---------~--~----~~---~---------~-------~-~~--~--~~----~-----
Crop r:;t.nge of 

~lpplicu t.ion 
effect-

-------~--~~-~-~~~~-~~-~~-~--~-~-~---~~-~----~----~~-~----~~~--~------------------~---~-->-~-

CUC\Ll,.er 

CLlcum.,er 
(Iz.lpl"oved 
GreeI; ) 

5l-100 ;;>~m 
l...ol1g 

Cu.oumber 
( .-401l0e 1.,;10 ilE 
line) 

(;u.cwaber 
(ilonoeclo\18 

11ne; 

~uc\.Woer 

( Wleconei.l .. 
£O-1d, 
Jarke i.i.uore , 
;"enle.r :, 
CUCUnloer 
( ;..iolloeclol.ls 
line) 

Cucumber 
• > 
U't.ckling 
cucwaber) 

50C ppm 

(01..1 le d Of.! HIla 
2 lea:f f" t.n6e 

F irl1 t u'ue lee",! 
s t .... CJ.g(! 

J'i,ret t.r~e l.eaf 
81.age 

1.ncre~· sed 

1b.c.reaeed 

Were':, oed 

inCreased 

lwanori elo ale (1369) --
.i.ower Bl"d .il{iller (1969) 

Geor&. l1971) 

.Fila ~"'I.t ilnd cia,,"v (1 :171 ) 

...,.- -----................ _---- -..... _ .... ------------ --.- ---------- ----_ ... _-_ ....... _--------- ... -.... _-- .. -..... ----- •. _--.. ,......-----
(CO: . .t .. c. ) 



Taule 2.1. continued 

crop 

:AuaaelOl' 1 :,0-60(} P?lI1 
( Cnaren l.~' 1e ae 1011.) 

CUC\,l:i.loer 
( ·;iOll!ll? 1.ry rfl Jt1 ) 

\.: UCUJl ber 

mu,suelon 

CucWlOer 
(.lnt!roeclou8 
line) 

C &lOlL'll oar 
(ACt 60-25G) 

CuoWA~r 

';'llel.1\ll ber (German 
varlety "1).,07" '; 

.Mu8la1elOIl 
( i~ar 11go1d 
and ;:arda) 

100 ppm 

50 ppa 

0.4 mg/aeedl1n8 

120 ppm 

2~C PPil 

Et.age of 
nppllea 1,1011 

hi!fect 

1-"5 leaf Bud 1.t ... creaeed 
}-4 lea! fit.ae;e 

2 lea! e 1.age increased 

} leal 81.age u,-creaee4 
ru.d ; aore .. prtq s 
for 1.ext, 20 dS.18 

- increased 

uicreased 

, ... leat etage inc.t"ease4 

6 leaf st.age J.Lcreased 

2 .lea! st,age i.ne.rea,eed 

Seedl1.n& e1.age lucre.aed 

- increased 

-

.kteporwcl or 

Borow (-k1 (1 '372) 

DOD~ 't,o w:..d } lore (1 372) 

Kura tn (197') 

l~. e~ al. (197') --

{cont,(}. ) 



'j'a ole 2. 1 • con t..1.mled 

......................... -... ...-... -----~ ........ ,...--.... ------... --... ~ ....... ------- ----.~. ---- -----... -----_. --- ....... _--............... - .... -..,. ... -..... -........ .-...... 
'..:rop S'ta.ge ot 

ap;)lic,;, t,1011 
;~ff.ect 

~----~~-~-~-----~~~~~~~~------~------~-~~~-----~-~~~~---~----~--~~~~~~~~~~~-~----- ... -~-~~~-~ 
100-,00 ppm 

)0-200 ppm 

t .... cUL:lUer 240 ppm 
;,Odnoj!lt.t'HJ'.11~1 3;) 

Cu.CU!J1ber 
(f.:agam,1 ;{0llJ ira ) 

~·1.10WD l.)er 

(,;ucwaber 

~elOll 

C .. cUllber 
(?oonaldleera) 

.) Y1eld 

l'-LoWther 
( 1,.1 d 1 '-. ,., 2-': \ ._0 e ,~l J / 

:Eu.d Chipper 

-

200 ,PIt 

50-250 p)?m 

50-200 ppm 

120-240 Pt·" 

1ncrelJeed 

increased 

r.l..lJApOUl~(Uek and II bell~ (1'174) 

"(arlun (1')75) 

rUe\. t.rue leaf increased 
stage 

·~o6oda ... 1976) 

-

-
Fo11ar fJprBr 

foliar aprllT 

-

mmnnon (1976) 

idl t.e~oara (1317) 

lIlcreaaM Yara8h.1Wlene 8lJd 
NoYl,-skene (1911) 

increased ~l Beheld1 !!!l. (191ti) 

increased eaoh" and Dae (197d) 

increaeed Venul Bnd CbOlldhary (1 JdG) 

uwreased 

C"cwauer (3rltt.ex) 60 ppa 4 lenf st.age increased 3enolt. (1':172) 
---~-~--~~~~-~-~~~~~-~-~~-~--~-~~~-~~~~~~~-~--~~~~~~~~~~--~-~~~~~~~~~-~~~~~~~-~-

(cont.d. ) 



Taol. 2.1. oontinued 

Crop 

C"C"IAl~er 
(~ona8\1rp,ic1) 

C;",cW'Aoer 

Gu.cum iJeZ' 

Cucwaber 
(Be! t Alpha) 

ConO.Jl t.ra tlon 

120 ppa 

150 ppa 

2.5 ral in 
10 111.1"88 

-
250 ppa 

-
Cllewabar (C5ID) 100 ,pIR 

CucWAwer 
(:::Aailal-22 ol&d -
f'leaore ) 
Cucumber 50-200 ppa 
(Poona ',i\heera) 

S'ac. of 
applioat.ion 

? leaf e~g. increased 

- increased 

5-6 leaf inCreased 
pair stage 

S •• d 11n.g s t..age 1nereased 

- 1r~eue.d 

4t1l leaf stage 1D.creaeed 
IWd 5 dara 
aft.arva.l'da 

2-'-leal and 1Dare.eed 
4-6 leaf eta. 
6-8 flower stage inCreased 

- MO effect. 

-

Report.ed bT 

Borowekl (1912) 

Kurobi and Gover. (1972) 

rua l.1kO'ft ~1.Ld a in teroTa (1 '17' ) 

f;wapoWldl.ek and Aoella (1974) 

V8.I"IIO (1975) 

cantlltle (1911) 

El Bau.r !l u.. (1978) 

S~d.r aud Fell (197d) 

Verma 8l:.d Clloud.b.ary (1 ':180 ) 
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!i\llQ Toqo wilile in W1800l:dlJ1b St!illt 1J, t.nere was a delay .iJ~ 

1.ue ol.eet. of flolJ.r~.Lee ~!!!. (19'1;) ooaerveci urked 

var itt l.al t;U.fference t.o ."',n8,P.tlOl! (120 PSrlfli W'tlttl .. uppl1ec a. t 

t.ne ""'''''0 leaf 81.8ge. ~'\l.\1kOya and Gu .. l.erova (1~fl3) oi.l8.:Jrved 

e the ~).tlO.i.. t.ll..ru.. salad OUOW!l oerf'. In a 1.r ihl CJol.l.duo1.ed 01 

YarueJ\Y'uuel .. e auo Nov.i toSA..1.na (13'17) t 1.ree '~ti •• L t. 'Wi wi et.nepnOll 

fl t 10-'5 ;" n t 2-} lea! s t.age J.norea£'ed t.;,o l..w.iU/fU· 0 f ff:tl.'lBle 

flO'Jere except tor tao vt;..l·1e'u" •• 'llOGKOYAlsKi, lepllotu.uri n:t.d 

:lama. 'nyder t~J:~d I'ell (1'170) oDeerved bl defilll"e (111'£e

relJ. t.1s1 reeponee 1.u 6 Oi.Lcwaber varj,et.1e:s 1.0 e t.iltt~H10~ 391111-

cln,lon. 

",·reMI! I. e t. .... d.1 ~rJls sJ;afJC at. tllu.c1da t..i..ll6t.L1Et d 1tteren 1.181 

l·.epol .... S, 11' m:v t of \ne ditte.rel£\ bellot.lc verolo1u9 of 

Cl.lc~lt1 t;6Lo\yyeS '\0 ditturelJ.t. 1""81& of elotutpaou. 



Atdtetit1.Lj d.nl Ateth(J~ 
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,;'11(: ~r.El.,ui 1n ..... t,~t.10ll wna OOllQUo1.ed a 1. watt 

1.nel.rc4c\ioua l J'ur~, (.;oll .... of .iort.1ou.J.ture, t .. erala Agri-

'1.101iEil i'arlll 16 10ca1iad at, an alt.1iwie of 22.2~ ;a above ;.n.e.l. 

aud is $ii.l.lf:tt.ed fit 10° '2' N la~lt.ud. a.n.d 16° 10' i;. lor'6i~l.lde. 

11, eIlJ 0,.. & warm Qt.W1d t.l"op10&.1 clJJaa t.e. 'lhe exper J.a~u l.s 

W'er~ oond&,u.lt.ed dw-.t.llb Ooiobel"~enuary, 1~,,j1-02 and .ron-/lar, 

A. ~per1mentol mawr1a18 

~'he experimental asterlal ooapr1eled of a tot.al of 20 

CUOWl!:! gel .. otypee. 'Ine (.;MCM1! pnotypes were eeleoted from 

a germplaeItl 0011eot10n oS: 69 11nes W11n1.l.i!.lled at tne Lepart

ment. of Clerlo\ll1,ure, (;0118ge ot HortlouJ.. t~e. 'Ihe genot.YP8t: 

were eeleoted in "uoh. a war \nat 1,ne possible ben.t1c ver

sione of C~c41' geno tr~Je. based on grOW'Wl na til t, trt.i1 t 8ll: • .ve 

Hl.O ~re8.Lc./abeel .. oe of s.,1ne.ue •• 014 trut t, were lIell .inoluded 

in t.be ex)erJ;4el,1,. ~,ue ie.no\1p., (ce 1, t,A; ,. \".S 10, ;.;r 26, 

lo1.er 108111.11'1ed as Ci.\0Mle !1!12 YSr. ,20p9!Oll aud C[: 4 fl. 

Cl.lou.u11' _e.o var. !lt111.eWY&. j",ocesll1on JlWloe,r (;S '5 1s 
« 

QOJUlon13 <::,1180 aa rOCK !aeloll ","UOW!! ~) \fJeabadrl, 19d2). 

The or1&il~ [l,lld "aorpholo61enl deaor1pt,lo1.i of tue ger~V'pe8 

are glvel.t. 1n 'fs.Jle .,.1. 

---------~---.--.-------------------



Aceeeaion Varietal ~\a. 
nu.:aber 

C<"' ,..,,l 1 
• 'if" 
\,., , ., 
r l·r 4 .. 
( '4; 
\.,'1.- 10 

26 il.1dlk:ode Ioo8.1 
re--

_"-t' 27 ~joonH '~h •• rn 

."~. ~,. 2<3 -
.t"t .• \;.: " -
CS '5 -
CE '6 -
CS '7 -
,1(" '0 -v ... ~ 

cs 39 -
C£· 4' -
cS 44- -
Cf 46 -
i " "'~ 49 rUf.<B t~aI\Yog 

..... ,"" ;0 Japanese -..." .... 
Long green 

Origin 

Tricnu.r l~ot serrated 
H8I.I1aara Hot. serrnted 
Pan \;Ut'gar Not eerr,!t.ed 

Not serrat.8d 

.411d lltod e , Trio.bur Not aerre1.ed 
l\lu1adnagnr !.:errateC! 

lrnak u..l.a:a ~;erra1.ed 

T.rlohur Not .errat.ad 

Mu.Y8.t~pu.U&a lot 8U'J"awd 

Tr1Cb.ur Jot serrafted 

lot, •• rra1.ed 

Not "1"1"8t.ed 

- Bot. .errat.ed 
Not. fJerrat.ed 

Not serrcl.ed 
liot serra t.ed 

IAnI, ftev Delhi 5erZ'lltAd 

If.RI, New Del.a.1 ~~errat.ed 

I.ea1na 
shape 

Orbicular 
Or bio1.1 lar 

Orbiou.lar 
CrDicu.lar 
Oriiicular 
Trle..ugular 
oT~t.e 

Tr 1ar~u.la.r 
ovate 
Or b1olollar 

Orb1ow.la.r 
Orbicular 

Orb1Ql.d.ar 

Orbicular 
Orbicl.i.ur 
Orbicl.ilar 

Drracular 

Orbicl.1lar 

Trin.D.galar 
Oy[~ 1.e 

tr11W6ular 
ovate 

blunt. 

011.1111. 

C1Wlt. 

blWlt. 

blWlt 
pointed 

po1n1.et! 

blun1. 

blu.t 
blunt 
olunl, 

IoilWlt 

olunt 
blWlt 
olunt 
blunt 
pOinted 

polnt.ed 

-----~~~~~~~~~--~~~-~~~~~-~~~~~~~~~~--~~-~--~--~--~~~~~-~~~~---~~~---~~~~~~~--~~~~~~--~~ 

(cont.d. ) !--" ... ' 



fccea.ion Va.cietal LHae 
number 

Or1g1n 

\ '. 51 Pann1.1Ur parallr\U" 
f c· 60 ::V.8t. slice fa tee .. t Co., 

f, ,"lI! t.ra 11a 
. , 62 G.reeL Gem. Yate8 ~o., '", . ,,,-

(·.um 1.rn lia 

Accession Fruit ricd colour Fr\.llt. 
8visoe 

{'; 

c:' 
"'(-
~ ... ~:. 

GS 
C~' 

c, 
c<" '.' 
Cf 

,""f'":, ". 

ct 
, , 
'. \-

1 Yellow 'o/l1.b green f: tripes ;::;1400 tb ., Creel~ vi t.b vbI1.e spann •• StIloo't.n 

4 Greenitldl vniiie Smootn 
1'"' }.} Golden ,yellow s..oot.n 

t'6 (l·olden "ellow Saoo1Jl 

27 YellowIsh brOWL tP1IiT 
25 Yellowi£ll bro\;r.;. ~)pirJY 

31 '(ellot.,; wiotA green f!£l1loo1.h 
.pl~eh.ee 

'5 ;"eh! ~:aoo1.n 

}6 Yellow raoo t.rh 

37 Yellow -;001.0 

;f 19b - :.:lore tnan 50() .. ada 
~.dl~- De\ween '00 and 500 a.ads 
Low Leece 1.b.an '00 e •• de 

Not. .errated Orb1culsr Dlunt 
;;erra tAd ~~r i8l.li;ular oVf:l1.e pointed 

;'errat.ed TrllU).6ular ovate pOiLteo 

Frui t sh.8pe ~." eed co lour 

Oblong elllpt.lcal d.lgh ere..., 
~; 1.e!ll end tn~per.d ,4edIwu ere...,. 
f;llipt,ioal elonga .. e ~.dlam ereaa.r 
Cblorlg elllpeold High CreWQ3 

Lo.ra& oval High CrealQ' 

Cylindrioal 1.ow !-ihl1.e 

\:.1' lJ..ndr lccll i...ov WAite 

Cblone ellipsoid ;iiiLl ~r.~ 

OVal iddi&.l.1l Creu.r 
J..ong OVt!l High Cream.r 
Lone; oval ,!dedium cream,-

(OOut.c. ) 



Table 3.'. COI:.t.1nu.ed 

·',ccesE1oL 
l1uiZl oer 

."',' '-h 36 
• '1:7 
t ......... 43 
c: .. 44 
{;~:' 46 
( ~(~ 
_~i. 49 
c' 50 

C:· 51 
"C' l ~:. 60 

,'- (' 62 ..... 

:Fru.1 ~ rill!! co lour 

Yellow 
(}01d8.[.4 yellow 

Gold...,n yellow 
Golden yelloW' 

Ye 110\<1 illu browl}. 

1elloy 

Goldell , e llow 

Yellow1sh e;reen 

Gre&n 

f'rlli1. 
surface 

EioIoo't.n 

Smoot.h 

~.aoot.n 

::1I0o\b. 

C iJU' ~:p 

S;'11l:\1 

Smoo t.h 

Hpi.lq 

fpillf 

;~:"dines. ~ •• d coloioU' 

1~ oval iiediwa CreatQ' 

JAne. oval .iie;ll Cl'e8Jll1' 
Long oval aied1wa (.reamy 

1~ oval :tigh <.;.rea. .. 

Cyl.1lldrioal 1..0\1 ere..., 
l,w-ved o~long :rAV CHaar 
elli.pf'oidal 

Oolo~i.g ellipsoid Hlp Cl'e8l:Dl' 
~;Ol1& w.A lov Cre..., 
°11indrionl 
C.'ll1JldriCt! 1 Lov 'rIb 1 " 

co 



;;.. Hxper1Iaent.al .etbode 

1. nettlgz.. uI.d la,you·t 

i '7 .J.. , 

:~he experl111rdlte \.iere oondl1cted 1D stlli t plot de~ibll 

t.rutUli;; 4 cor...(,;eLVa 1.10LS ot .'t..'lepnOll ill. :lfi1L plo1. Hl£d t:i.e 

\';\10\1<:11, ge.Li,o 1..1 ptje ill su.b-plo 't.s ~ ., replioa "lons i.. til ole 3.2). 

l}ee1~l 

'.i&1n P 10 te 

Replicu1,lone 

Dr; te of sowihg 

Fert1~lzer applied 

Para yard aiWlu,re 

:Ae tJlod of 8p,)11ca
tion ot el.he)hOl1 

E.xpel~1:l1ttL 1. No.1 
00 to ber-J 81U.lary 

(};, ) 

::ipli t. .plot. 

0, 100. 200 fUAd 
}OO PPII .'t.ne9.b.cm 

20 (qq.1! geno
t./pe8 

., 
20-10-1981 

i~, K a. i 't.be rete of 
50s 0: 100 Jtg/ha 

5 kg/pit 

One apra, a to , 
lesf au.g. 

fpllt plo\, 

0, 100, 200 fr.,nd 
'()( ;, pm e 'Ule pnon 

20 i.ilCWJ.li8 6~llO
t.n)·s 

., 
3-3-1 )02 

5010:100 kg/na 

5 kg/p1 t 

Cne 18 .,r9.1 b t 
3 leaf t age 

I·iho.le !J lan t s vrf.iAl 

maw t.a1ned. !h~ 8 y8CiL6 wus 1.5 14 1 2.5 ;a. 



·tne oosacaerolall.1 6ftl1eble J,&roQlor OOllt.alll1ne: ;9.2:~;, 

(:':,//J) et1l8;,nor. ",ns used 1nt.b.$ exveriulellt.. 'lile couerelal. 

torm 18 manufao'i.;red oJ ;.6Z'oao.&' L1ai t,ed, Ua,ngelore. :rna 

re'it.i.ired quat~l;i\f of et.nepAOIt. eol.u1.1ons Lilt. desired COll.\,;~'n

t.ratiOlls were prt1pared conelder1ruJ tae cOl1ce.ol.r€d.ion of 

e tnephOl~ in 1.:18 sola tior. w~d lone qu,&.. (,1 'tty for Gi)ra,',. 

'3. 00e8"[-1 tl0,nB recorded 

7~JO pial/. \8/ ~lLO 1.j p-e/mal.n plc'to ,,(tre u.eed too l.&Ke 

obeerva 1.101 .. 0 ill. 00 t.h t.!le 88"801:.6. Jiollow~ ~,p,.lan ,,1 tat.1y. 

obeervn "lone were recorded. 

~,. ],eugtb of UUlin vu ... e 

o. Pr.1llarj br~cA88/plant. 

o. Hoder, t.o firel, male .flower 

d. Nod •• to first rffl~ale flower 

e. ?er ceht ot' teasle ;Clowers tor firel. 10 node" 

f. ?er cent of female !'lowere tor tirllt. 20 node£! 

g. ?r oen 1. of fem.ele !lovere for firet 30 node!': 

h. 1(04.. to fire t fr~i i; 

lrui~ ~!£ac\er~ 

a. }'ru11. le.ugtb 

b. frui \ weight 

o. Fru.1t vo lwae 

d. l"'lesh UlioknealS 

e. La.de/fruit. 

18 



a. fNi1.e/plwj,t, 

IJ. frul1. lield/plant 

o be ens. 1.10118 were S180 reoorded OIl. oocW"relLce of 

Tne de 1,(1 vere EUiSJ.Jsed by using \ile 1UJ.e.~e16 of 

varibince t.cCJ.UU>i"'. for 8 sr>11t plot. dee1gu lOfHle, 1)~4). 

The pooled Ofl1.l., on irui \ .y leld observed over tne t.wo 

seaeons were 8IJ.Elly'eeu as in a epli 1;-epl1 t pIO'L oe81&11 

(:'nedeoor at.d -';oOllra.n. 1 J67 ) • 

19 

The linear B.ud fi.u.adra tiC rew 1.10LshiP. 11 w\y t be 1,

ween var10u.$ plw41i c.:u.aract.e.rs and levels ot e1JlepilOll spreyed 

W'88 est.1Qnwd tnrOu.gil 1"89"8881011 8quatiol .. (('st.le, 1':)54) 

a8 given below. 

:I • 11 + lJx (t:iw.ple linear equa t1oz.l.; 

y • u + oa ... 01
2 ( ,;Wldrat.10 aqua "tio.u) 

\lner. 

y • dep.~.llt. cnarncier 

x z 1..,..16 01.' etnephon 

7he expl'cted res.?Oll8e o:f g.llO\yY.U~ to d.11'fereu1. 

levels of etnephOll was 8at1.iaated 01 /1nd1l16 t.ne r.&r.~f!1on 



coef'1'lciell1.. Coeffio1ent. of determir18 t,1on (H2) V8$ fo1W4 

aepar.tell lor e.on vari." for each onf~acter in order \0 

a8eese the peroen't.ap TU'1atioL in ·t.ne dependent vAriable 

whioh oould 08 explained tbro~ tne fitted re&reseiQn 

eq us ,\1011.. 

20 





De. 't,t. oollec\ed 1.D \he P~'fUs811t studies were is U4 t.ie-

1.10n111 anal1eed aDd are pre .. n1ed under wle following 

neades. 

A. lt98P0I1.8 of i,;u.o~&! senoVp.e t.o .1.U.";'~Oll ap?lica1.1011 

a. Ilift_ren \.in1 response, it tW3, of (;uOW1i!.1 geno 1.1 pe e t.o 

et.nepbOll appllOs tio£. 

c. her character1stios for a tev of Ule .peelee of Cl4gwaJ.e. 

'l'rlale involving tour levels of e1..ne11!10ll < 0, 100, 200 

8l.id '}OO ppa) .1Jl ma1£ plots a..t..d 20 CygW!l! f£enol.ypes ill 

sub-plota were conduci.ed dw-1.u8 two crop a.a80na (Oc'iQoer

Januf:.ry, 1 '101-,;.)2 and. ;.Aarcb-Ma1'. 19ti2). The levalE, of' 

et.bephon snowed s1gn.1!loun ~ ditte.re~cel!l for leue;'t,b of maw 

vine, primary br&l~Cilee/pla.n.t., flOa •• 1.0 :f1rl'\ &a.10 flover, 

node. to first. lemal. flower, per cent. 01' female !love.re 

.tor .fi.rl\t 10 nodeit, per cent ot lemaJ.. l'.J.ol..tve for tire'" 

20 node., per oelit of feaale flovere for firet ,0 node., 

node. to fir.t fruit, !leeb \niocn •••• s •• de/fruit and. t.r~1t 

yield/plant. {'ruble 4.1).!he levels ot et.hepb.Oll dU 110(, 

exb.ibi 1, e~11.flcunt di1'feren",e" for trl.i1t. leng1J1, friii t 

wei&h tt volume of fru1 t and £1"1,41 t...,/plant. The 20 (iC"~1 

ge.not..1pee were elgn1!lcant.13 dUterent. tor 1.he 1; qu.M.Lt,l-c,atlve 



-_ ... -------------_ ..... _--- .. ------- ........ ----------_ ... _------------- .. -...------------------... -_ ..... --- .... -_ ..... - ...... -
i' o\.U·(:;~n; of 
V;..:rit) t10H x 

;,.J 

------~~-------~-~~--~--~-~~~~~~~~~---~-~~--~-~~--~~---~--~~-~-----~~--------~~~------~-~~-~ 

,e;;,110': -
tiOlif' 

:.eve18 :.;f 
e t.n.e i..:!lOl" 

"" 
;:2 

GfUtOt!;,:;ee l: 
levels of )~1 
etne )ho.ll 

t::rror (b) 

3.:(,; 

? 10740.69 

" 1 ~ t'4b .05" 

'3 4t417.2:; 

6 

19: .. :/)6( .,'"{1;"" 16.65\1(' 

1'3 30745. :;'7 lt * 4. 59* ~ 

57 
57 

216.02 
'?OO7.19 

'362.20 

1J?1.9~ 

O.dO 
1.10 

1.26 
2.09 

0.59 
0.1'7 

6.74*" 

0.66 

O.~O 

0.)2 

0.49 
10.df) 

6.74"*' 

v.ld 

0.62 

21.27 
12.44 

'7.75 
3.)0 

44.0(; 

9.,0 
1.64 

22').59*· 173.45·-
434.92** 254.02** 

27.'6~· 10.50** 
~ () • 4 141 J. 11 • 9u '" '* 
3.97 2.47 
2.27 1.70 

6.0C 
(;.43 

1'3.63 

5£,. ~:1" 1 :;,.62' , 

0.80 

0.74 
"5.91"· 4.91'-
16d.40*" 16.70·· 

7.u'*- 1.09 
7.21"'~ 0.66-
1.G'3 1.09 

1.40 1.24 
...... -.... -............. -........... --.. -....... -...... -..... ~- .... ------... -- .... -... -........ -...... -.... -. ..-..--... -........ ---.,... ........ --........ -.... -... ---.---_ ... -- ........ -- .. ....-. ......... --_._-....... 

;1 P :. C.05 
;l<J p ill 0.01 

Xl :. t ~L£.Wl of m6iI~ VUle 
x • ':}r!mftry or LC:ierl/p.l;\n t 2 

x., :. AodeE' to :'cir~:,'t !ii: le flo'Jer 

Y.4 :8 ;':odes to til'E't 1e.il .. r:le flo",ter 

x, • i'tH:'CCl. Wt;e of fe,u~d .. e i'lower~ fOI' ii.ftt. 
) 10 noder: 

x6 • Pel'Q.61. u.. ..... e of ie":.kJ..6 1'.l.(1'..I8r& for first 
20 uoaea 

X :8 l.Jercel.~:.,}! 0;" feuH.le J.lowere' i'or .t:i.r'et 
7 }O llodea 

(ooc .. t.d. ) 



Table 4. 1. oOL.;,inue(~ 

rourcee of 
Vftr in tion 

";iepllcH-
t.iona 

LevelE of 
ethephon 

;~rror{n) 

Gel10 t,'y~68 

·1 
E2 
.c 

1 
i:.o2 
E 1 
0.:.
2 

J.~,t 1 
.(:; 

2 
Geno t 7pes xl:' 
leTele of £>1 
e1.h.e phor.i. 1'~2 

:::rror(b) E 1 
.E 2 

dt 

2 3.19 
2 16.79 

'3 25.7'] ., 47.94 

6 7.41 
6 32.)9 

19 2d9.10. 'i 

19 49d.2'-· 

57 10.64 
57 10.68 

152 14.~J 

152 19.67 

0.52 
0.47 
0.65 
2.23 

0.15 
1.11 

1.92*.j; 
5.67*'" 

0.10 
0.19 

0.14 
0.19 

566952.00 C.OO3 20:r~7 .11 3.39 J ")6 . .:;~ 
2~4217.75 0.14 499b.02 20.50 37.46 
504325.64 O.17 1f 44'~6.37· 0.32 5.60'· 

1701024.19 0.60 3010).61"'''' 1.21 24.45 
160;10.60 0.03 71;31.67 2.17 0.63 

105640G.14 (;.15 1, ... 13.34 7.;0 19.17 

1796114. 12-1H' 1;.,.'10** ~19~3'.2SUt 14.00lll:* 14.0S·· 
539d22'1. 53· '* 4.77''' 'i 326259. 19* ~ 44.44- tI ,2.56·· 
10609,.62 0.07 u76~.20 3.95*'lI 4.53 
157014.1'.) 0.15 11344.1b 4 • .:j3 5.56 
133017.11 0.1, 127u7.5rJ 1.89 '.22 
'02157.40 0.20 ld2}5.9? 3.44 6.4, 

~~--~~~~~~-~~-~~-~~~~~-~~~-~~~-~~-~~~~~~~~~~~~~~~~~~--~~~~~-~~~~~~~~~~-~~--~-~-------~-~-

• p • 0.05 
*;r:. ? • 0.01 

:19 • Fruit lellgtb x13 lit ~eeds/rrui t 

%10· Frt.ll t we 19h t x14 • Fr\41 1-8/ p 1u1 ... 'to 

x'1= Volume of fruit %15 lit Fr~l 1, yield/plant 

%12= fleen tJlicmese 



characters s't.t.idied. The senotlpee x levels of et.1.8pllo11 

interuction waa .1gpifl~\ fot per cent of female !lower$ 

for :1ire1. 1(i node., per 08ll. 1. of teule tlowerfl for f!ret 

20 nod •• , per cent 01' feaal0 flovere for first ,0 nodes ~nd 

frul'\e/pltil4t. Ge.no\yp •• x bfti8 of ."lephon ll~terao\lon 

was not sJ.gJ.l1'lca.u\lJ' 41ff.ren" tor cnarkowre length of 

:l1aili v1.ne, prlllar1' Qr8.UCllell/pl&.~t" nocle. to 1'1rat itale 

flower, nod.1! -.0 fir." 1'_le flover, nod •• '1.0 first. tryi lot 

frut 1. lungt.n. tru.l1. ",eig1l t, volwae oi' 1'r~l1., 1'leen t • .biclc.1leeB, 

e •• de/t'ru.lt a.nd fru.l t l1eld/pliWt,. 

Dat.a on trwit. l1eld, oo •• "ed in two \rluls, wert: 

analysed sud 1e eiven ill \nbl. 4.2. The levela of • loiutprlOll 

did ~o l. allow 81gn1!1oaD:\ difterence. i.IJ. 11e1d. Genot.ypee 

were 81gnitl~;antl¥ dlftere:n1.. The .uo\1pe. :x levels ot' 

et.tlepnon llrt.eraotlon wae not. 81911!lcant. Tbe t.wo •• ::~f$OL8 

of expar1tllenial..l0n were 81gniflc8Lt13 dlfferent.. ~2.ae~ x 

levele o! e1.i1epnon 8lld .ea80D8 x genot,ypee in1.erac:ri1one 'Were 

statlstioallY algn1!loant. fAe .eoond order 1nterac~lon 

aeaeone x 1 .... 81. or etbei>l1On x aftnO\1p •• was (d.so significant. 

1. Leng1irn of Ils1n vine 

1.be 1ell6t.il of' mnin vine vae observe" i.o be deoress1lig 

wl1Jl appllcat.10l1 of etonephon. Vine leng1.b rm~ed froa 2.12 il 

(cr 60 1.0 '.4!) 1Jt ((;~: 10) dur.t.ng '\Ae tust, 8fUlaO.ll and from 

2.42 ill (C::'- 27) '\.0 4.0' Iii (Ci":, 44) dur1.&l.6 t.!18 a.ooLd ~.aeOL 1l! 



Table ~.2. Gel .. eral. Hl.4f l.1818 of V:lrlru1ce tor fru.it yield 
<lomoine" over 2 ee Ii t.'Ol.i.G 

:teplioa. t10nll 2 

hrror (a) (; 0.64 

Gena;'] pe e 19 

Geno\.1r>ee x I.:evels of ew,.phon ':;7 

t-;rror < b) 1 ~2 

t eH80IlE 1 

~,tr eon£: x Levels or eth.epnon x a.not.ypee 57 7.6ti .. • 

r;,rror (0) 160 
..... -------.... _ .. ----_ ........... -.............. .-. .... ' ...... -,., ...... ,.. .............. _--..... - ....... -.... --. .. - ..... _ .... 

-H 11 • 0.01 



oon1.rol. A:Um et.nepnou vall spr..,ed (10u ppa) 1.b.8 ra.Dt)fI 

il • ... .1.1 ... lel4g\A wae reduced (2.01 m. J..u t:s 62 t.o 3.1 • in \,;S 4). 

tinen oOllcen'tral.1on vaD increased to 20C jJp.,~e vine le~t.b 

was fur Wler reu\loed ,1.91 .:a in Cf; ;0 to '.04 ill 111 t;f, 4). 

the deereaee in vine lene;1.b due 1.0 !Loreaaed do.e. ot e1.ne

DI101~ \0188 aJ41lar13 observed in seoond .eS801h G 19nJ.!1 081. t 

negH't.1ve re8ponse t.o et.nepboJ'l aj)plloa~lo11 reeul1.1.n6 1.1. 

reduoed vine 1.llg~~ was obe.,ryed in t.nr •• gellOtypee 

(eth.ephon 100 ~1>JI)t six senot..1pee (eta.phon 200 ppm) and 

eight. geno1.,Ypee (et.nepnon :SOO ppa) d\U"~ the i1.rlrt e .... ')! ... 

tio ge.uoVpe was found axbibi t..1n& woreased ville J.el\61Jl (}". 

to el.bei)nOn applicat.ion in 8D3 of tbe 8e68on8 (table 4.'.). 
lieeponee of C\lQWl1§ geIlOVP •• 1.0 eYie."l.Qon eprare for 

lengUl of mu1n vine vas et.u.died. The response could IJ.Ot be 

explained through linear or quadra1.1C 8ql.mt,lone ('table 4.48) 

The ~;.noVpe. C!.; 60 and CS 62 nad ., ~r1aar1 brancmee 

euon. cs 37 iladt.be h1~h •• t, mabe.r of ;>r1aery br .... ncn •• /plHut 

(6.d,) ooaerved durinG tile tir.,,., •• a8011. ?r1Iaa17 branobee 

increas.d i00i1 tb inaren.8 in 1 ..... 1. of 81m.phon du.rblgDoih tn. 

peaeOD$ (table 4.,oJ. Tbe r.8pol~ va. Bl~lfluan\~ poei-

1,lve 1.4 1d i3'"Et1l.0\1P88 (et,ile~hon 100 PPJ1), 19 senot.1pee 

(e1Jlephon 200 ppa) f;\fIoC 20 genovP •• (eVlepholl ,00 Pp.) in 



Table 4.'. :t;fteo1. of e1J.lephon on yield 8LCl 11.& coaponen1. Cllarac't,ere 1n 20 CUSH@J.! geno\rpea 

a.Length ot main vine (CJ1) 

Geno1.ypes 

CS 1 :;;;, 254.17 235.30 (-1.42) 223.67 (-12.00) 224.;2 (-11.61) 2'4.41 ... 2.46 
.~ -,07.97 ;12.bO (+1.54) 297.43 (- 3.42) 291.10 (- ,.4ti) '02." :t 5.66 ;::'2 

(;f: '3 :~1 261.17 262.97 t .,.(/.69) 2'9 • .,0 (- ',).,"/) 233.4(; (-10.6}) 249.21 + 2.46 
'2 "0.95 302.:37 (-.j.4cl ) J01.07 (- 6.37) ,0(;.95 (- 9.06) ;10.06 i ?66 

,I:" 4 k1 317.55 ;11.57 (-1.t~lJ) 303.a5 (- 4.;1) 295.20 (- 7 .(~) ;07.04 .. 2.46 t,,., 
";2 .,00.'57 '09.7u (+0.46) 217.07 (-10.15) 275.07 (-10.aO) 292.57 .. 5.66 -

Cf 10 ::1 '4!1.67 290.}a (-16.00) 2u7.72 (-16.76) 26,.75 (-23.12) 297.3U + 2.46 
'. '94.40 '90.52 (-t:.98) ;7U.oC (- ".96) "70.dO (- .,.96) '85.6., ~ 5.66 ''''2 

f't:' 26 C 25.,.50 242.\.)'3 (-4.21 ) 229.95 (- 1}.2') 230.05 (- 9.2~) 2'9.00 .!. 2.46 
• ./IL.-' s~ 431. '):5 '304.95 (-29.40) 30'.9' (-29.6,) .,~1.70 (-25.52) 340.6, .t 5.66 
,"'c' 27 ~1 241.4' 216.1' (-10.40) 19b.61 (-11.71) ld7.52 (-~.3') 210.94 + 2.46 
l?A.~\ 241.8' 216.52 (- 9.64) 20.,.()() (-16.02) 200.71 (-1,.67) 210.05 -; 5.66 ~2 -
Cf 2b ~ 270.45 240.02 (-11.25) 220.02 (-1:J.65) 217.97 (-19.40) 2'7.11 ... 2.46 ~1 410.62 '0'.65 (-26.54) 207.52 ( -29.98) 250.55 (-}ti.9d) ,12.5d .. 5.66 · ... 2 -

': .. 't 265.15 256.,0 (- .,.34) 2,0.70 (- 9.96) 240.62 (- 9.25) 250.19 + 2.46 U3 31 "~1 
Jj, ,61.55 ,,6 • .,0 (-12.52) 29t.i.'7 (-1l.47) '07.'3 (-15.00) 320.89 i: ~,.66 2 

cC'! '5 ~, 200.66 23'.26 (-16.a9) 2'7.57 ( -15.,6) 2'1.52 (-15.30) 247.26 + 2.46 .. , ,61.40 '42.,-.> (- 5.26) 296.dO (-17.07) 292.31 (-19.10) "2;.24 i 5.66 1~2 

., {" 36 ~ 26u.23 260.65 (- 2.0;) 251.10 (- 6.'9) 2,0.10 (-14.22) 252.52 + 2.46 
I.;.' L,1 

'49.67 362.27 (+ ,.60) '21.40 (- 6.35) ".,2.55 (- 4.90) 342.99 :; 5.66 "'2 -~~~~---~~~~-~~~~~~~~~~~~~--~-~~~~~-~~~~--~~~~~~-~~~~~--~~--~-~-~~--~~~~-~-~~~~~~~~~-~~ 

C.D. (p.O.05) Jain plot. U'"ell'\raen t,e E 23.1, Suo plot. \l"e8ta8n til w 1 tAm E '50.46 
E~ 124.50 ma1.n plot utia tttutn:\e, ,E' 70.17 2 

Sub p10\ \reat.entn E1 '5.2' bin plo1. \re.t..aent.e vl\uill £1 ,O.}O 
E:? 35.OU Sub p1o\ U'eataent.8 iS2 7'5.11 

])a t.a 11:.1 pur.nth.eilS inc.! lea t.e perce::. tag. 1.o.o.reaeeor dOOl"e ••• (cont.d. ) [J 

-.1 



Table 4.}a ool~t1.nued 

~----~~-~-~~~-~~~~~--~~~-~~-~~~---~~~-~~~-~~~~-~~~-~~--~~~-~~~-~~~~~~~~~~-~~~-~~-~~~-

Geno t..r pea G ppm 100 ppa 200 ppa 300 PQa »lean + n. ia . -~--~-~~~~~~-~~~~-~~-~~-~~~~~~~~~--~-~~~-~~~~~~--~--------~~~~~-----~~---~~--~-~~-~~~ 

o~ 37 i;;1 2".10 2,6.72 (- 6.4'/) 2".13 (- '[.65) .. ' "4.47 '25.05 (- 2.(2) '317.10 (- 5.01) )'''2 

cr; ,8 ::~1 252.0, 245.68 (- 2.52) 222.27 (-l' • .Jl) 
"::'2 '44.c}t) .,,6.90 (- 2.,,) .,,6.u, (- 2 • .,.,) 

t"' ('''' 4' 1:0, 2'4.97 217.47 (- 7.45) 200.15 (-1'.41) 
.. , 

';"'2 456.'17 '16.25 ( -11.66) "3.bO (-".37) 

cc: 44 ~, 24d.70 220.5'3 (-11.,,) 214.'2 (-".32 ) ,. 
4d2.9' 325.60 (-}?5tl) '9'.6, (-1<.>.49) tJ2 

u; 46 ~1 213.2'0 255.60 (- 6.47) 2:X>.Jd (- ;.42) 
t"2 455.00 395." (-11.11) 391.63 (-12.61) 

CS 49 .41 2~'.62 ~5.41 (- '1.16) ~6.1J (- 6.90) 
F '57.05 346.02 (- ,.09) 3'4.50 {- 6 • .,2) 

{ f;' 

(!f3 

Cf' 

f~r 
~v-, 

'2 
50 t~l 225.97 214.21 (- 5.18) 196.91 (-12.D, ) 

llo 241.52 244.;2 (- 1.21) 2'39.'" (- 3.") 2 
1'" 233.23 ,,2.47 (- 2.a,) 21d.1, (- <.i.56) 51 1:'1 
t:' 415.'5 ,S2.05 (- 8.02) "8.47 "2 
~' 212.12 202.d2 (- 4.'u) 190.0; 60 Ul 

'07.93 24d.l1 (-19.41) 2'9.2, 

6~ 

L"2 

~':, 217.22 2'00.9' (- 7.50) 205.2, 
211.92 24}.}O (-10.5'5) 2'37.0'3 ;:'2 

~~1 • ~.aeOIl 1 (flotooer-Janwuo.1. 13d1-d2) 
e~2 • f_en BOll 2 C~ob -da,y t 1982 ) 

(-2,.,2) 
(- 6.6,) 
(-22.31) 
(- 5.52) 
(-12 • .;,) 

227.50 (-10.11) 2'7.16 .. 2.46 
31'S.4? (- ';.69) 323.1'"{ :i 5.66 

2'51.95 (- 5.59) 2'9.40 + 2.46 
"ti.47 l- 7.66) "'4.2.:; '+ 5;.66 -
211.35 (-10.05) 217.90 .. 2.4;" 
.,'2.65 (-".~) ,64.:31 .. ~.66 -
215.61 (-1'.2;) 224.00 .. 2.46 
'~.22 (-30.79) 3ti4.10 .. 5.66 -251.36 (- 7.8,) 259.79 .! 2.46 
31a.53 (-16.01 ) 406.6, :!. 5.66 
214.47 (-1S.44) 2'4.92 !. 2.46 
272.60 (-2,.6;) ,27.54 .t 5.66 
1d1.6d (-16.94) 206.22 .1 2.46 
223.15 (- ).45) 2'}8.6, .1 5.66 
219.:'5 (- 0.23) 227.,0 z 2.46 
"0.61 (-20.'9) 361.63 1:. 5.66 
19,.07 (- d.(4) 202.01 .. 2.46 
222.60 \-27.71} 2,. 4d :; t: 66 • _.,I. 
194.70 (-10.}7 ) 204.,2 .. 2.~) 
231.45 (-12.6u) 247.4' I 5.66 



• 

Oe1,,0 type. 0 P{)11 100 ppa 200 ppm }OO 9fJ1l o1lesn .t t:. b,;a 
~~-~~~--~~~~~~~~~~-~--~~~~~~--~-~---~~~~~~~~~-~-~~--~~~~~~--~~-~~~~-~--~~~--~~~~ 

cc· 1 ~:1 4.17 ,.17 t +2'5.9d) 
,,~ < 4.67 6 \~., ( '·32.10) L.2 ....... 

,-{' 6." 6.67 ~ + :".3'1) "f' ., '~:1 t.,.,t.. 

5.17 6.67 +29.01) "2 

C' 4 :~1 4.03 6.00 (+24.22) 
4.17 5.67 (+'55.91 ) ~;"2 

.. , . .,., 6.00 (+12.;1) (' 1C ~1 ... ,.33 6.;3 (+1;;.76) LJ2 

t"" 26 ~1 ~.o, 7.00 (+20.07) ,. 
5.,0 6.67 (+21.27) L2 

C(~ 27 ~1 3.67 5.'" (+45.2,) .... 4.,,r, 6.17 (+27.74) 2 
"C 28 !1 4.00 5.00 (+25.00) 
\.> .. ~ 5 • ." 6.11 (+5'.2&) .1.'''2 
'1""' ...... ,1 A1 5." 6.17 ( .15.15) '" .: E2 5.50 6.17 (.12.1d) 

c~: '5 
E, '1.67 7.50 ~- 2.21) ., 

5 • ." 7.0" (+46.90) ;';'2 

[C' 36 .L°1 S.6'l ;.67 (Of 
~,> 

£2 4.67 1.67 ( +64.24) 

C.D. (p.O.05) 

6.17 (+47.:)6 ) 6.67 ( ""'1.9~) 5.54 + C.l' 
6.17 ( ., ... 11'\ 7.33 (1'56.:J5,· 6.25 i G.03 ... +.:::. j 

fi.tr, / 7.89) 6.,., (e) h 5-4 0.14 \+ .. I. + 
0.?O (+64.41) 7.11 (+;d.O:.;l) 6.(.)8 - C.03 .. -
().33 \..'31.0:;) 6.J'S (+41.4~.i ) 6.00 .. (;.14 
& • .,3 ~+'1.1J) 7.50 (+79.u~. ~.92 - o.O} .t 
6.67 (+25.14 ) '1.5(; (+40.11 ) o.;u + 0.14-
j.17 (+72.04) rl.OO (+,1.,,) 6.96 i: 0.03 
c.50 (+4).79) :....d} (+51.4,) 1.54 • 0.14 
0.50 (+54.54" 0.'" \+,1.45, 1.25 i 0.0" 
4.03 ( +}1.60) 5." (+45.23) 4.79 .. 0.14 
6.67 \. ,,'d.09,; 6.17 (+27.14) ;.96 :i 0.o, 
5.50 (+'1.50) 5.00 (+25.00> '.ad ... 0.14 
u." (+56.26) 6.00 (+50.09) 1.46 :! 0.03 
6.11 (+15.7S) 7.50 (+40.11) 6.92 ... 0.14 
6.67 (+21.27) 0.00 ( +45.45) 6.5d :! 0.03 
0.50 (+10.82) lO.DC (+,C..37) 0.42 + 0.1, 
1.61 . +'7.52) -(+".'30 ) 7 • ." 7.04 :!. c.o'3 
7.00 (+23.45) u.17 (+44.0) ) b.63 ... C.l' 
0.67 ( .. d,.65) 1.50 (.60.59 ) 7.1., i 0.0, 

~, 2.,0 
:c 2.'7 2 

Su.£.> plot t.reatmel»\S w11Jlin ~1 1.dO 
lIlt.in plot t.rea'tae.Ilt.& '"2 2.31 

E1 0.90 
:;'2 1.16 

:1WU. ,.;10\ t.rea~.1£t.8 lVitdl.l.;. ~1 1.d; 
eu..:I plot trea w81 .. \e ":'2 (.72 



Table 4.,b continued 

6.d, 
5.6' 
5.50 
4.50 
4.67 
5 • ." 
5.t), 
4 • ." 
5.a, 
4.67 
,.67 
6.17 
4.3., 
5.67 
5.67 
6.50 
3.00 
4.00 
3.00 
4.17 

7." (+ 7.32) 
7.50 (.2ci.65) 
6.17 (+12.10) 
6.17 (+37.11) 
5.67 (+21.41) 
6.00 (+12.57) 
6.(r~ (+17.15) 
6.8' (+57.74) 
6.,., (+ 8.57) 
6.00 (+2ti.40) 
5.17 (.40.87) 
7.d' (+26.90) 
5.61 (.,0.94) 
6.8' (+20.46) 
7.11 (+'5.60) 
6.50 (0) 

4.11 (+'9.00) 
7.17 (+79.25) 

4.'" (+44.''') 
5.a3 (.'9.01) 

iI.5O (+24.45) 
6.3" (+ d. 57) 
6.00 (+ 9.09) 
7.00 (.55.55) 
7.17 (+5'.5') 
6.d" (+20.14) 
7.67 (.,1.56) 

10.'3 (+1,d.56) 
7.67 (+,1.56) 
7.00 (+49.89) 
6.67 (+u1.74) 
7.61 (+24.,1) 
5.a, (+".64) 7." (+.29.21) 
8.50 (+49.91) 
7." (+12.76) 
4.83 (+61.00) 
6 • ." (.~.25) 

4.50 (+50.00) 
5 • ." (+27.d1) 

9.'" (+,6.60) 
b.17 (+40.1,) 
7.'" (.".21) 
7 • ." (+62.08) 
d.50 (+02.01) 
7.d., (+46.90) 
7." (+25.72) 

10.50 (+142.49) 
d.OC (+'7.22) 
b.'" (+78.'7) 
7.17 (+95.36) d." (+'5.00) 
6.67 (+54.04) 
6.8, ( ... 20.45) 
9.8, (+7.,.,6) 
7.50 (+15.,d) 
5.11 (+72.',) 
6.61 (+66.15) 
5.00 (+66.66) 
6.67 (+59.95) 

0.00 + 0.14 
6.96 :i 0.0' 
6.25 i 0.14 
6.25 ~ 0.0, 
6.50 + 0.1. 
6.50 i 0.0" 
6.92 + 0.14 
d.OO i 0.0" 
6.96 + 0.1, 
6.50 i 0.0'5 
5.61 .! 0.14 
1.50 £ 0.0" 
;.6, ... 0.1, 
6.67 :i 0.0, 
1.19 ... 0.14 
6.96 ;: 0.0' 
4.29 • 0.14 
6.04 .. 0.03 -
4.21 i 0.14 
5.50 ~ 0.0' 

~~----------~~--~~-~~---~~~-------~~~--------~-~--~---~-----~~~~-~----~~-~-~-~~-~------~~ 

;~e8n + :81 5.06+0.", 5.97+0.', 6.69+0.3' '1." ... 0." 
S.Em.- E2 5.0clio.'4 6.74io.J. 'l.41io.34 7.63 i 0.,. 
-~-~----~--~-~~~~-~~--~-~-~~~~-~-~-~~~~~~~~---~-------~---~~----~-~-~~~~~-~~~~~~---~~~~ 



'Isole 4.30. Node. to firsl.Ql&le flover 

~~~~-~---~~~~~~~-~-~-~~~--~~~~--~--~~~~--~~--~~~~~~~-~~~~~~~~~~~~~~~~~~~-~~-~~~~~-.~~ 

Genotypes 0 PPII 10(; .p !)JI 200 PpJI .,00 pya Mean .t S. em .... --......................... -.... -. .. ,.. ... ~--.-.--... --... ~ ...... .-.. ~ ..... --.... ........ ----.-..... -... -~,....... ....... -.... --.. , .. -...--.. -.----~,..... .......... ---.-.............. --......... ~ ... ~ .. --.. 
< ' 3.50 4.ti' (+'0.00) ).67 (+62.0';' ) 5.67 ( +62.00) 4.92 + C.09 

"'~ 1 ~1 .,.00 ,.67 (+22.,.,) 3.50 (+16.67) 4.17 (+'9.00) -
2 3.~o :.t 0.12 

; b 4.00 4.67 (+16.75) 5.00 \+25.0C) 4.d., (+20.75) 4.63 !. 0.09 ._.1 
3.67 3.50 ( ... 4.62) 4.03 (.,'.61) 4.0'5 (+31.61) 4.21 0.12 ':'2 + 

~ ... ('''' ... t; 3.00 '3.50 (.16.67) '3.d3 (+27.67 ) ".03 (+27.67 ) ".54 .! G.09 
\ ... '" .,.,1 2.d3 4.50 (+,9.01) 4.'3 ( +5;.00) ;.50 (+23.67) 3.79 !. 0.12 r"2 

10 L 3.50 '.d; (+ 3.4' ) 4 • ." (.30.30) 4.0C (+14.2') ) 3.92 .! 0.09 c: .. 1 3.67 '.d, (+ 4 • .,6) ".67 (0) 4.17 (+1;.62) .,.8'5 .!: 0.12 1"2 
1·~ i'~ 26 ~, 3.33 3.67 (+10.,0) 4.00 (.2'':').12) 4.00 {+20.12, '.75 .t. 0.09 
\.J', ~ 

".50 '.67 (+ 4.(6) '.6~1 (+ 4.~6) 4.00 ( .. 14.29 . '.71 .t. 0.12 ~~'2 
., ;." 4.d) (·45.0, ) 4.50 (+'5.14) 5.17 (+55.26) 4.46 .t. 0.09 Cf 27 .c. ,,1 

,.00 5.a., (.94.'.,) 5.00 (+66.67 ) 5.50 (+0'."') 4.a3 + 0.12 .1)2 -
CI:' 28 :~ .,.d" 5.00 ( .. 30.55) 5.00 (+~.55" 5." (+'9.16) 4.79 .!. 0.09 

'!\o.' .,.8" 4.0' (.26.11) 5.00 (.'O.55) 5."" (·'9.16) 4.75 .. 0.12 -
C(' " 

E ".67 4.,., (.17.9;;» 4.66 l+27.25) 5.00 (+,6.24 ) 4.42 .! 0.09 ... :;1 ,.67 ,." (- 9.26) 4.17 (+1,.62) 4." (+17.9.:J) .,. ,j,J. !. O. 1? 
2 

cs 35 .to 1 4.00 3.d' (- 4.25) 4.67 \+16.75) 4.03 (+2C.15) 4." .! 0.09 
3.67 4.0(. (+ 0.99) 4.17 \"1>13.62) '.;3" ( .. 4.36) '.92 ·to 0.12 "-2 -

36 " 3.50 4.0C ( ... 14.2') ) 4.33 l +2'.71) 4.11 (.1,).14) 4.0t.: ! 0.09 (~~,. ~~1 
3. "/ 4.11 . 31 l:.::" ;.6~1 (+15.1'1) 4.00 (+2h.l~) ".1';; 1. 0.12 ':'2 \1' • ~ ) 

_ .. _- ... -.-... ---....... __ ... .-. ... -... ---..... ---- ....... -.-,.. .. -- ............ --------........ ---------_ .... -.. --_ .. _----...... --. .. -...... _.,,--... -..... -........ --. ... -
'.It. (p.O.05) .., 

1.~' ::: \1.;; p101. tree t..:.J.el. 1.~ wi w.in :"1 1.12 .• ~1.n 11101. U"ea liaen t.e 7:1 
"'2 1.76 ;!l6.u~ plot. torea w ell 1.8 i..2 1.5" 

Sub plot trC'~;, t.:aen l.s ::1 0.57 .. lair~ V10'" 1.1"88 'toiUUL 1.8 -wi WliJ.1 ~1 1.15 
~? 0.77 tn,H. ;_~lot treatJlei~ 1.. ':'2 1.54 

( COJ:.1.(l • ) 



~~~~~-~~~~~-~-~--~~-~~~~~~~~~~~~~---~~-~~~~~~~~~~~~~~~~~~~~~-~~~.-~~-~~~~~~~~~-~~~ 

Genovpe" o pp;a 100 pp;~ 200 ppra ;00 pp_ .Menn .:t £. F..m ...... -... - ..... ----_ ..... -_ ... - ....... _-- ...... ------... - ... _ ....... ------_ ............ _-.... -- .... -_ .......... --.... -.... ~- ......... ---~--... -................. -, ..... -.... -........... -...... ~ 
C~ 31 r~l 3.17 }.67 (-+-15.77) 4.67 (+47.,2) 4.67 ( ... 47.32) 4.04 1. 0.09 

'5.0(; 3.50 ' 1 ~ 1:'7' '.33 i. .11.(}0) 3.d3 (+27.67) '.42 ± 0.12 *J2 l, + tJ.O j 

CS '6 ~1 3.33 4.17 \+25.?'} 4.17 ("'25.2;) 4 • ." ( ... '0.0' ,) 4.00 .. 0.09 
"~2 3.0' 4.17 ( -I- ;~.(.kl ) 4.,0 (.17.49) 4.67 (,.·21.93 ) 4.29 I 0.12 

Cf: ., E '5.'3 4.61 (+40.24) 4.50 ( .'5.14) 4." (+'0.03 ; 4.21 .!. 0.09 .. 1 4.00 4.50 (.12.50) 4.17 ( + 4.25) 4.67 (.16.75) 4." ~ 0.12 2:'2 

(if. 44 ~ ".50 4.17 (.13.14) 5.11 (+47.11) 5.CO (+42.06) 4.46 + 0.09 ,,1 
4.5C 4.50 (0) 5.00 (+11.11) 4.d' (+ 7.33) 4.11 .. 0.12 :~2 -

'"'*C:" 46 s 3.67 5.00 (+36.24 ) 5.50 ( +49.a6) 4.d3 (+,1.61) 4.75 ~ 0.09 
\ofk .,1 3.'; ".00 ( -11.00) '.'3 (v) 4.17 ( ... 25.2;) '.46 .:t 0.12 J:'..2 

c~ 49 i 3." 4.67 (+40.24) 6.00 (.w.1.j) 6.00 ( +SO.1tJ) 5.00 ~ 0.09 ... ,:'1 4.3' S.d, (""4.64) :>.67 (.,O.g,) 5.00 (+1,.47) 5.21 ~ 0.12 ""'2 
(,5 50 Ii.: 4." 5.67 (+'0.95) 6.50 ( +50.12) 5.00 (+15.41) 5.'58 .t. 0.09 ,,1 

4.67 6.50 (+'9.19) 7.00 (+49.U9 ) 6 • ." (+'5.54) 6.1, + 0.12 L '2 -
CS :;'1 1:. ,." 4.17 (+25.2'5) 4.50 (+'5.14) 5.'" (+60.06) 4." .t 0.09 <,1 '.50 ,." (- 4.cl6) 4.17 (+19.14) 4.00 (+14.29) '.75 .! 0.12 '::'2 

" ,.17 5.50 (+1;.50) 5.17 ( +6,.OS)) 4.50 (+41.96) 4.5<3 + 0.09 Cf 60 :~1 
I< ,.67 5.a, ( +50.86) 6.67 (+d1.74) 6.', (+12.40) 5.63 ± 0.12 "'2 
1';1 4.17 5.17 (+23.9d) 5." \ ... 27.82) 5.00 (+19.90) 4.92 ! 0.09 

t''''''~ 62 4.33 4.d., (+11.55) 5.17 (+19.40) ;: 1'1 (+19.40) ,.17 0.12 \.-.) 32 ... .". -
~~~~~~~~~~~-~~~-~~~~~~~~~~-~--~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~-~---~~--~~~~~~.~~---~--~ 

i~.an .! t~ '.55 .. ,0.22 4.77;!.O.22 4.di:)+O.22 4.79 ... 0.22 
s.~. ;;1 ,.66io.25 4. '1.:tO.25 4. 55;tO.25 4. 6:5:!O. 25 2 
...... _ ...... ....., ... _ .......................... -...._ ....... _ ... _....-. ...... __ -..... ..... _ ....... -. ..................... __ ............................................ _4Il10-....................... ~_, ... ___ .......... _ "''" ~ ..... _ ........... .-



Table 4.:54. Node. to first f_Ie flower 

'vf: 1 h. 6.67 6.17 (- 7.49) 6.00 (-H}.04 ) 5.50 (-11.~) 6.OU .. 0.09 .. 1 ( -10.60) (- 6.,u) \ - 6.'d) -Zo2 1.6' 7.00 1." 1." 7.3,,-, i 0.12 
'!"'" 7.'" 5." (-27.2u) 4.50 (-'d.60) 4.67 \-,6.2u) 5.46 ... 0.09 ';f: ., :~1 
~~2 ,:-,.67 7.00 (+ 4.49) 6.d'5 ( ... 2.'9) 6.8, \+ 2.'9) 6.u'5 ~ 0.12 

Cf" 4 
£; 6.17 4.d, (-21.71 ) 5.17 ( -16.20) )." (-1,.&1) 5.'0 :t 0.09 1 :J.oo 7.d., (- 2.12) 1.17 (-10.'5*/ ) 6.00 ( -2,.00) 7.25 .!. 0.12 &. 2 
:;. 5.67 5.0(; (-11.00) 4.00 (-29.45) 4.67 {-17.6,) 4.d., ~ 0.09 "'!C' 10 >#1 \." '"~ ,;,.61 ';').00 (- '1.72) 7." \.-15.45) 6.0., (-21.22) 7.00 .! 0.12 J:.2 

c~ 26 ~1 
6.,., 5.50 (-13.11j 6.00 (- ~.21) 4.u' ( -2'.69~ 5.61 .;t 0.09 
6.00 5.67 " i: 51) 5.67 (- ,.50) ?11 \ -1,.8., 5.6, !. 0.12 .l!. \- :,;. ~ 2 

27 
~ ~." .,.00 (-4'.11) ,.00 (-4'.71) ,.17 ( -40.52) .,.6., .!. 0.09 ,. c: ,.1 ..... ,,"" 4.67 '3.67 (-21.41 ) .,.67 (-21.41) ,.67 (-21.41) '.92 !. 0.12 ""2 

('{. 28 A 6." 4.50 (-2B.30) 4.00 (-36.60) 4.;0 (-2ti.90) 4.6., .. 0.09 
1,.-,," ~, .b,1 6.b7 6.17 (- 1.49) 5.)0 (-17.54) !;'.50 (-17.~) 5.96 i 0.12 2 

($ 31 £.. 6.,., 4.50 ( -2'j.90) 5.00 (-~1.01) 4.3' (-~.69) 5.17 ..,. 0.09 "",1 6.67 5.'3 (-20.00) ,." ( -20.(0) 5.00 (-2~.O" ) 5.5tj i 0.12 lS2 
ti' 6." 5.'" (-15.'l9) 5.17 (-10.'2) 5." \-1:;,.79) 5.54 • 0.09 cs '5 ~1 
B E 5(> 6.5(' ( ... ,) 5." (-1d.OO) 6.00 (- 7.69) 6.~ i 0.12 " t'). ' \,/ 2 
"" 5.50 4-.d' (-12.1u) 6.17 {+12.1dj 6.00 (- 2.75) 5.6, .! C.09 u; .,fi ~1 6.17 5.11 (-16.20) ,.. r"',,-- (+ j.09) S.d; (- 5.51) 5.79,!C.12 ..... 2 (). \.,.'\) 

~---~-~--~-~~-~~-~-~-~~~~~-~----~---~~~-~~--------~~~-~~-~~~~-~~-~~--~~---~~~~~~---~~~~~~ 
fau plot. t-reaUileL.1.e wi t.n1n :;';1 1.22 
1I81l~plot. trea1io:UU .. l.s L.... 1.47 

e 

".!..aJJ. p 1.0 \ trea ~e11 t.a wi t,,:li.h'<':'l 1 .22 
8LlO plo1. t.rea1.l4eL'L8 .:It-;_; 1.49 

.-
(c<m1.d. ) 



-~----~-~~--~~~--~-~-~~-~-~---~~~-~-~~~~~~-~-~~~---"~~~~~~~-~~~~~~~-~~~~-~~-~~~~~~~~~ 

Genot1pall 0 ppa 100 9P1l 200 PPil }OO p."-m ~ielW. .:t 
(-'~ ....... 

'"'.~ 
~~~~~--~~-~~~~~~~~~-~~~-~~~-~~~----~~--~--~~~~-~~~~~-~~~~~~-~-~~~~~~~---~~~~~-~~ 

h" 6." 5.00 (-21.01) 5.00 (-21.01) ~.}} (-15.79) 5.42 .t. 0.09 ~,:r· 37 i1 5.8'3 6.00 (-r 2.91) 6.,3 (+ , .... 57 ) ';>.67 (- 2.74:, 6.04 + C.12 2 -J:., 5.,..>" :;.50 ; 5.66) 4.J3 (-17.15) 4 • ..>" ~-17.15) ~.25 .:t 0.09 Gl 3d \-
.l.'lI 0.17 :').00 (- 2.0d) 1.17 " -12.2,) 6.67 (-10.35) 7.50 .:!. 0.12 2 
t. ?50 4.67 (-1 :,.09) 4.03 (-12.1u) 5." ,,- ,.03) 5.00 + 0.0';1 t.E 43 .'" -.t:..2 ,.67 5.17 (- u.al) 5.17 ,- ;..).,,)1 ) 4.~" (-14.d1) ,.21 .:t 0.12 

( <: 44 1lo1 6.50 ,.8' (-lO.}O) ,.00 (-2,.07) 5.17 ( -20.46) 5.6., + C 09 - . '~ 

,62 6.50 6." (- 2.61) 6.00 (- 7.69) 6.00 (- 7.69) 6.21 + 0.12 -
cs 46 ~, 6.0" 6.00 (-12.15) 5.50 (-19.47) 5.61 ( -16.9cl) 6.00 ~ 0.09 

~2 5 • ." 5.00 {- &.19 ) ;.11 (- ,.00) 6.00 ( +12.57) 5.3d + 0.12 -
~ ';' 50 5.00 (- 9.09) 4.50 ( -ld.lu) 4.50 (-1d.ld) 4.& + 0.09 cs 49 ,- 1 ~. 

112 6.d} 7.17 (+ 4.97) 7.00 (+ 2.40) 5.d., (-14.64) 6.71 :t 0.12 
~, 5.67 4.5., (-1 •• o1) 4.50 (-20.6,) 4.}'5 (-2,.6.,) 4.U, ± 0.09 ce 50 
.t.o 
1:' 1 6.,., 5.17 (-1o • .,2) 5.0' (- u.d9) 5.00 l-21.Cl ) 5.58 :! 0.12 .... 2 

CS 51 ~ 6.00 4.d' {-19.50) 4.67 (-22.16) 4.d, (-19.50) 5.00 + o.Og ,-1 6.17 6.', (+ 2.59) 6.67 (+ d.10) 5.67 \- v.l0) 6.21 :t 0.12 .:; 
2 

c('~ 60 
~ ,.,., 4.83 (- 9.;8) 4.50 (-15.51) 4.17 (-21.76) 4.71 + 0.09 .,1 -•... 

5.'3 5.67 (+ 6 • .,7) 4.6'"1 (-12.,6) 4.17 (-?1.76) 4.96 + 0.12 l1t2 -
(;$ 62 L. 6.00 5.67 (- ,.5O) :'.17 (-13.d;) ?00 (-16.67) 5.46 + 0.09 .,1 -

:::'2 ~.d3 5.17 (-11.32) 5.5(; i,.- ~.67) 4.67 (-19.Q9) 5.29 ± 0.12 
-~-~-~----~~~~~~-~~-~--~~~--~~~~-~~~~----~-~~--~--~~~~~~--~~~~~~~~~~--~---~~~---~~-~-~-~-~~ 

.\'ean ; 

~~1 6.75+0.12 5.50+0.12 4.d9+C.12 4.90:t 0.12 
e 'J;;' 6.49io.23 6."!:O.2'5 5.9ti~O.2' 5.{-,JJ.:!. (;.2., ., ... 4. .. 

~2 

--~~~-~~--~~~~~~~-~---~-~~~~~~~~~~~~~~~-~~~~~-~-~~~~~~~-~~~~~-~~~~~~~~~~~~~~~-~~~~~~~~~ 



Table 4.}e. rtodes 1.0 first fruit. 

--------~-----~~----~~~~-~---~~~-~~~~~-~----~~~~------~~-~-~-~~~~-~---~---~--~-~~~---~~~-~~ 
Gena ...,-pee 0 PPIA 100 ppm 200 ppm ,00 ppa ~ean .! r:.l~. 

{ '. 1 ~,1 6.83 6.0'3 (0) 6.00 (-12.15) 5.67 ( -16.')0) 6.}3 .. 0.', ". '1.d' 7.00 (-10.60) 7.u'3 (0) 7.·.>; (0) 7.63 - 0.14 '" + '2 -., 7.50 6.00 (-20.0<;) 4.u, (-35.60) 4.67 (-}7.73) 5.75 + 0.13 ·"C' ~ J;~1 v...,~ 7.3; 7.d'5 (+ 6.d2) 7.d3 (+ 6.d2) 7. ';){) (+ 2.'2) 7.63 :; 0.14 \';2 -
'" 6.33 ).50 (-1,.11 ) ':1.,0 (-13.11) :;.61 ( -10.43) 5.1:, + 0.13 G~' 4 
... , 

fj.50 J.67 (+ 1.19) v.67 (- d.'14 ) "1.00 (-26.32) J.11 - 0.14 i~2 + 

l"1:t:'" 10 ':'1 6.67 5.50 (-11.54) 4.1'{ t-37.4ti) ,.00 ( -25.04) 5.'34 + 0.13 
\.''*'. 9.00 'J.d, (+ 9.22) c.. ,0 (- 5.56) d.· .. (5 (- 1.d9) 9.04 - 0.14 '':;''2 + -

'~1 6.50 \. ,.~ (-10 • .,,) 6.'.5' (- ~.62) :;,.,0 (-1 :;".,J) 6.04 + 0.1, 
(.~~ ')(~ .,1.0') 

.... '",," 6.00 6.17 (+ 2.d3) 6.17 (+ 2.d') 6.0(, (0) 6.00 - 0.1. , + ~·2 -
Cf; 27 h 5.67 3.17 (-44.09) ,.11 (-44.09) , . ." (-41.21) }.04 .t 0.'" 1,1 5.00 4.00 (-20.00) ,.a, ( -2'5.40) ,.61 ( -26.60) 4.''5 .. 0.14 "2 -
C:~~ 2,:.) ~'1 (~.67 4-.d., (-27.,9 ) 5.50 (-17.54) 4.50 {-32. ,3) :,.;u .. 0.13 

6.d; 6.50 (-14.64) 7.00 (+ 2.43) 6.17 (- 9.66) 6.6; - 0.14 b 2 + -
"';, 7.00 :;. ;0 (-14.29 ) 6.67 (- 4.11) 6.3' C- 3.51) 6 }d .. 0.13 ~' C" 31 :"1 . -~ '-.} 6.<3; 5.63 (-14.64 ) 5.0; (-14.64) ).50 \-19.41) (,.00 .!. 0.14 ;;;'2 

cs ;5 n, f).Ot; ';.67 (- 5.,0) i.:I.1'" ( oj- 36.17 ) '1." (+22.17) 6.1; ~ 0.13 -7.3" 1.0( ( .. 4.50) 6.33 (-1J.64 ) 6 'J {- 6.~2) 6 • .J-.) 0.14-.>:'.2 • u .. -
£;", 5.61 ?O(i ( -11.-.>2) 6.3" ~ + 11.64 I r '7 (.17.64) :;.92 v.13 .. F~ t (£. :~6 

iJ •. .1 -r 50 '.;I. :)0 (-15.;6) 6.17 (- ~.Oo) 6.00 (- 7.69) 6.04 + 0.14 L2 -~ . --------------------_._, -, --... -----.. --... ---....... ----~ .... ---......... -----. .......... -... ------... ---.. .-.--... --------.. -----~ ......... 
.,' ( (; 0" \ ',;.~:. ~I •• JJ "1 1.79 

::'2 1.72 
.:.., 0.d4 
w

2 v.J9 

~3u.o pial. 1.re:~ ~e.n 1.8 \<11 tt,1.u 
.i.i.Ul1n ~) lo 1. 'tore a traeL t.e 

,Jain p 101. 1trea 't.InC!t14 to£:- vi l.h.il .. 
eub vlo1. 'treaWni.8 

"1 
.... 2 
;"1 1.6b 
~'~ 1.77 

\. ccu t.d • ) 

(;..) 

c,n 



--~~~-~-~~~~-~---~~~--~-~~~-~-~~~~~~~--~-~--~~~--~~~~~~~~--~---~~~~-~~~--~~~-~~~~--.-~~~~~~-

Genovpee 0 ppa 100 ppm 20u P)II ,00 pya Jliean + 
(' y, - •.• ;.)Ql 

~~-~~~-~--~-~~~~-.~~~~~~-~~~-~~~-~~~-~~~-~~--~~~~~--~--~~~------~~~~-----~-~---------~---~~--
~, 

6.J' 5.,),' (-14.64 ) ?S7 ( -16.90) 5.(,1 (-1b.3cl) 6.00 + V.1., ~- ~ '7 :;1 ""ff..: 6.17 6.17 f r' 6.50 (+ 5.3~) {;,.oc (- 2.76) 6.21 - 0.14 ''''2 ,IV) + -
co (,.11 5.67 (- 0.10) 5.67 (- J.10) ~.~., {-1';.61 ) 5.71 + 0.13 l''"'''t..:> 30 i:.1 -\. d • .,3 ').04 {+ -::'.O4} 7.17 ~ -r;.93) ,}.oc (- ).36) ~h 1; + 0.14 J;.~ 

2 L.,., 5.0C (-~1.01) ).17 (-1S.'3) J.67 (-10.4'; , 54 ... 0.13 , . 43 :-:1 ;;. ..... 5.17 5.67 
,. 

(j. 10) ~.50 (-lU.d6) ?:.:v (-10. v6) ?71 0.14 "2 \.- + -
~ 1.}" 6.61 

, 
9.00) 5.50 \. -24.97) ~.}' ( -21.29) 6.21 + 0.13 ,",« 44- ~1 

,,- -'-~ ito" 6.50 6.cl3 (+ :;.00) 6.33 (- 2.62) 6.33 2.(2) 6.50 0.14 :"'2 t- ... -
(r; 46 .:z.'1 1.G-0 6.~3 C- ).57) 5.u~ \ -16.71) 5.67 (-19.00) 6.21 + 0.1., 

6.67 :... . .,., (·'20.09 ) ~.,:; ~-20.09) &.33 {- 5.10, 5.92 - 0.14 l.:. + 2 -
to, 49 ~1 5.", 5 • ." (- a.58) 4.67 (-19.90'; 4. :;'0 ~ -22.u1) 5.Od + 0.1, -v. 7.0e 7."" l+ 4.71) 7.11 (+ 2.4') 6.'3 \- 9.57) 6.96 + O.1~ -'2 -

~ 6.01,,) ,.17 (-l,.u,l 4.S,5 ( -19.50) 4.61 (-22.17 ) 1).11 + 0.1., .. ,('< 

~ ;1 -v";, 
6.d' S.d., (-14.64) 6." (- 1.}2) 5.67 C. -16.98) 6.17 + 0.14-2 -

C~: 51 t.: 6." 5.17 (-k> • .,., ) 4.d; (-23.70) 5.00 (-21.01) 5.25 + 0.'-, ,1 -
"'2 6.67 6.67 (0) 7.00 (+ 4.3~) 5.61 (. -14.39) 6.50 .t 0.14 

,'0 60 ~1 6.0(- 5.11 (-1.,.0,) 4.67 (-22.17) 5.00 ( -16.67) ,.21 ± C.13 
".~ \.) 6.00 5.6., 

, 
2.d;) 5.00 (-16.67 J 4.50 (-2~.OO) , . ." + 0.14 " ,-

~2 -
":~1. 6.17 (:.17 (C) :j." (-1;.&1) 5.00 (-ld.':J6 ) 5.67 + C.l) cc.: 62 '':'1 -., 

6.11 5.50 ( -10.il6) ?5C (-10.06 ) ).00 (-10.96 ) 5.54 .t 0.14 .'.1
2 

~~~~----~~-~--~-~-~-~~~~~~-~~~--~~-~-~~--~~~~~~~~-~~-~~~-~-~~~~~~-~~~~-~~~-~~~~~~~-~~~~--

!l!~e81l + ::~1 6.44.10• 26 5.:,2z0.26 5.44.10.26 6.2'.;!:,O.26 -f-,. i~. '::'2 &.9'.5.1°. 25 6.6t).!.O.25 6.501.\..:.25 6.2,.!O.25 
-~~~~-~~~~~~~~--~--~~-~~-~~~~-~~~--~~--~~~~~~~~~~~~~--~--~~~~~~~~~~-~-~~~--~~-~~-~~--~ 

W 
C,:J 



Tacle 4.'£. Length of fruit (OIl) 

-~-~~~~~~~-~-~~~~~~~~~-~-,.--~-~---~-~-~--~~~~~~-~~~~-~--~~-~~-~-~----~~---~~~~~~~~~~~~~-~~ 

Geno tj })e s 0 pp;r" 100 PVII 200 p;;Jl 30() p£,. ~.an + ~ .• Ell. -
----~~--~~-~-~~-~~~-~---~--~~---~~~--~-----~---~~--~~~~-~--~~----~~---~---~~-~---~-~-~-~~~~ 

, ( 1 (;1 2d.~~O ,0.45 (+ 5.7'5 ) 17.12 (-40. :;6) 2:'.~ \- ).79) 2;;,.59 ..::. 0.49 '. , }1.20 32.40 \+- 4.10) '3.tJ9 (+ b.62) '}.69 ( + 7.9d) }2.(J2 + Q.S7 J!. 
2 -

! "," ., ~~1 ,1.10 }4.95 (T 10. ~2) 34.41 (+ :,).55) 30.,') (- 4.'3) }2.ti6 i 0.49 
• J \,. 

1'''2 4}.12 40.52 (- ?96) 43.'4 ( .. 0.,1) ;::J.'O (-11.10) 41 .32 .± 0.57 
31.65 '2.21 (+ 1.1'1 '; 32.:.>; (+ 3.13) }1.1? r 

1.~) 31.'J6 .:t. 0.49 j"'C' 4 -1 ,,-
~,) , .e: 42.1:> 39.70 (- ,.dl) 4t).20 (+14.35) 31.0) (-12.10) 41.7J!. 0.,1 2 

C~~ 10 J!. 31.29 }1.44 (+ 0.4\1) 32.}5 (+ 3.39) 27.95 ( -10.67) 30.16 !. 0.49 ".1 30.34 '4.}6 (+11.05) 41.6.3 (+}4.71) 37.29 (+20.52) ,6.01 .:t. 0.;7 ":'2 

Cf 26 ;';"1 '27.60 ?6.,G (- 4.42) 27.97 (+ 1.34) 24 • .J6 (- 9.06) 26.71 .! 0.49 
:""2 30.2ti ,1.0, \+ 2.54) 34.2' (+13.04) 36.7<.) ( +21.47) "'.09 ~ 0.57 
;" 19.43 19.62 (+ 0.9.3) 19.05 (- 1.96) 17.5.'3 (- 9.:'2) 16.92 .:t. 0.49 C<:' 27 ~1 .... : 
":"2 17.a7 18.20 (+ 1.85) 19." (+ d.06) 1d.d1 ( .. 5.26) 18.55 i 0.57 

CS 28 
Ii; 22.06 24.40 (+10.91) 25.11 (+1'.S3) 21.&3 (- 1.72) 2., . .,., + 0.49 
" (+ 0.77) (+ 5.66) 2'2.02 (- 0.72) 22.51 -.r.
2 22.18 22.'55 23.4d + 0.57 -

(;f '51 
.t. 27.27 .,'.14 (+14.19) 26.62 (- 2."~) 24.77 (- 9.17 ) 21.45 .:t 0.49 
~1 '50. SO 33.~1 (+ d.80) }'5.21 (+ ').02. 2:').66 (- 6.~J~ ) }'.;6 1. 0.57 '2 

Cf 35 ~1 '5'.35 '0.72 (- 2.10) 3(;.B2 (- 1.69) 21.'9 ( -12.6,) 30.07 i 0.49 
'50.94 26.12 (-15.5d) "'1.lJ2 (- 6.85) ~)' 06 (-22.00) '27.4' .:!. C.t;;1 ~2 .... '" ' 

r"~ '56 ~1 '4.72 2d.55 (-17.77) '5.1 !> (+ 1.24) :3;.60 (- 3.00) .,.,.0, !. 0.49 
\,..0'., 

b 2J.(;'.1 ~o t" (+ 6.41) 34.42 (~19.991 32.79 (+14.29) '1.61 .1 0.57 2 . . '" 
---------------------------------------------------------------------------------------------

(cOJl~d. ) 



'7'sble 4.,f. con t,1nued 

--- --.-.. --. .............. -............. ,---... ~ ............ .-.-.-. ........ -.-.-..-... ~ ---. .......... -.-. .................... __ ... _ ...... -... ,....... .... -._----... ......... -_ .............. .-.........-.-.-, ......... .-.--....... -...-_ .. 
Genotypes o ppm 100 9'- 200 ppa .,00 PPil ,liean .:t. ~~ .• F~. 
~-~~~~~~~~~~--~--~~~~~-~~~-~--~~~~~~ .... ---~~~~-~~~-~-~~~~~~---~~~~--~ .... ---~--- .... --.. -~~--
:~, -1;, 37 !1 ".78 "2.92 (+ ".59 ) .,.,.95 (+ 6.83) "".51 (+ 5.6.,) ,.,.06 .'! 0.49 c .... • 30 • .,9 32.70 (+ 1.60) 32.97 (+ J.85) 29.50 (- 2.67) 31.41 + 0.51 2 -
cr 3U ~1 .,0.09 3C.72 (+ ?O9) 29.43 (- 2.19) 20.7iJ (- 4 • .,:;,) 29.76 ;t. 0.49 

J:. 29.47 .,0.76 (+ 4.'3d) 31.5;:) (+ 1.16) .,0.11 \+ 2.17) 30.4.:J !. C'. ';;7 2 
~ -, t:~ 4'5 ~1 "2.19 28.55 (-11.31) ,1 . ." (- 2.61) "2.40 (+ 0.90) 3'.14 • ('.49 
;. . 

h2 2d.4d 29.02 (+ 1.90) 2u.OO (- 1.69) 20.69 ( ... 0.74) ?u.55 -; 0.57 -
cs 44 L 2di • ." 24.43 (-13.59) 2,.4::' (-1{}.34) 27.15 (- 4.17) 26 • .,!> .1 0.49 .,1 

3'.24 .,0.49 (- 2.40) 31.;;.;3 (+ 1.139) ,1.94 (+ 2.24) 31.,d ;t. 0.51 ~2 

V 46 6 1 2').01 2':;).17 (+ 2.62) 28.0:':" {- 1.14 ) 30.~/9 (+ 6.14) 29.~6 .1. 0.49 
;!.2 ,O.'}0 }0.44 (+ 0.20) ".7:) ( ... 4.04) ".'7 (. '.26) ".00 .:t. 0.57 

C~:: 49 A 19.91 22." (+12 • .,6) 20.75 (+ 4.22) 21.90 (+ 9.99) 21.2, .t. 0.49 
r;1 21.25 20.19 (- 5.12) 2O.i:>O (- 2.26) 11.67 (-16.96) 19.99 .! 0.57 2 

c<-~ ::>0 ~1 '5.99 'd.71 (+ 7.56) '7.'7 (+ ,.a,) '6.97 (+ 2.72) '7.26 .i 0.49 .. 
l"'2 ,}7.t, ,6.66 (- 1.27) '5.1!;> (- 5."; 3o.}0 (+ ,.15) ,6.;J1 .;t. 0.57 
,., 

29.92 29.(33 (- 0 .. ,0) 2d.27 (- 5.51 ) 29.12 (- 2.6'{) 29.29 .!. 0.49 C~· 51 l!ol 
".09 '30.02 (- ,.44) '5.6'1 (""4.tiO) ".09 ( ... ;::.57) '2 17 .. 0 '1 ':'2 . - . .., 

cs 60 
.c; 24.57 25.', (+ ".17 ) 25.03 \+ l.d1) 21.9J (-10.54; 24.2' !. 0.49 ,.1 

26.2.0 25.1, (- 4.08) 24.79 (- ,.'v) 24.90 (- 4.6"' ) 2:'.2;..; !. 0.57 ~2 

(;8 62 £1 20.26 20.70 (+ 2.11) 20.50 \+ 1.1b) 1v • .,9 (- 9.'2) 19.96 .! 0.49 
r"2 1'.3.6;5 20.tr} (+ 5.d4) 19.52 (- 0.(1) lu.12 (- 4.00) 13.69 .! v.57 



Table 4.}g. 'el~t of fruit. (Jeg) 

~~~~~~~-~~~---~~~~-~~~-~~~~~~~-~-~~~~~-~~-~~--~~~~~~~~~~~-~~~~~-~~~~~--~~-~~~-~~---~-

Genotypes 0 ppm lOC P,ti.lll 200 ppOD ,00 ppa At8an .1 f. ,&:tL 

-~~~~~~~~-----~--~~~~---~~-~~~--~~~-~~---~-~~-~-~~--~~-~-~-~~--~--~~~~-~-~~~~-~-~-~-~~-~~ 

C~:~ 1 B 1.3. 1.51 (+12.69) 1.1u ( -11.94) 1.19 (-11.19) 1.}1 .. 0 04 -1 - . 
.tf~2 1.9;.) 1.~:.S4 {- 1.01 ) 2." \+ 7."0) 2.54 \ +20.20) 2.U' 1. C.05 
J.:. 1.3; 1.44 \+ .5..27) 1.4~" (+11.2~) l.}d (+ ".16) 1.41 • 0.04 .''\,( ; ,,1 \.n.,; 

2.0, 2.07 \+ 1.:}1 ) 2.7J (+37.44) 2.);) ( +46.30) 2.54 .. 0.0', t.,.. 
e, - .. 

!'<" 4 ~1 1.'), 1.41 (-27.69) 1.26 ( -'55.;U) 0.:16 (-50.17) 1.40 .. 0.04 -"' ,. 1.9; 1.g1 (- 1.04 ) 2.53 ( +;1.09) 1.d} (- 5.1j) 2.05 0.0, '-'2 + -
-;.,." 1.57 1.51 (- 9.50) 1.61 (- ,.59) 1.21 ( -2'1.54) 1.50 .:t 0.04 t:r: 10 -:-:1 
l'A2 1.d9 2.27 (+20.11) ;.24 {+71.4;) 2.5'5 \ ... .,.,.06) 2.4u .:t 0.05 

26 
J.:, 1.61 1.27 (-21.12) 1.~; (- 4.97) 1.15 (-28.,7 ) 1.'9 .t. 0.04 GS 1 
r~2 1.5? 1.3' (+26.97) 2.4' (+59.07 ) 2.61 (+71.11) 2.12 .t 0.05 

C:': 21 
£ 0.62 0.6, (+ 1.61) 0.60 (- ,.2.,) 0.'7 (-40.'2) 0.56 + 0.04-~1 0.50 0.54 ( ... d.OO) 0.65 (+,0.00) 0.55 ( +10.00) 0.56 .. 0.0) 2 -

CS 28 
E 0.ti5 0.99 (.164147 ) 0.95 (+11.76; 0.74 (-12.94) O.3a .t C.04 ~1 0.64 0.59 

, 
7.31) 0.00 ( +25.00) 0.64 (O) 0.67 .:t 0.05 t:.2 \.-

ct..- ." 
.i<;, 1.24 1.'4 (+ :,j.06) 1.1., (- ;J.d7; 1.0(; (-19.35) 1.1(;) ... 0.04 -'-' 
":'2 1.60 2.22 ( +32.14) 1.di3 (+11.90) 1.u7 (+11 • .,1) 1. i

) 1 .t 0.05 

cs 35 .6:1 2.06 1.40 \-'2.04) 1.97 (- 4."7) 1.16 (-4,.69) 1.6~ .t 0.04 
.'" 1.69 1.2''.1 <. -2'3.67) 1.50 (-11.24) ,.,7 (- '1.10) 1.51 O.O~ .!!.2 + -

cs 36 E 1.6? 1.59 (- 1.d5) 1.56 (- '.70) 1.32 (-lJ.52) 1. ?2 + 0.04 ,,1 
1.00 1.14 (- ,.;;) 2.5(;1' (+4'.33) 2.42 (+'4.44 ) 2.14 - : .05 1:'2 ..--

-~~---~--~-~~-~~--~~~~-~~~~~-~-~~~~---~-~~~~~~~~-~--~----~~~-~'~~~~--~~~~~~~-~~~~~~~~-



'fable 4.3g. cOl~t1Lued 

GellO ty ;H~8 0 ppm 100 ppm 200 ppm 30e p;:aa :'lean ... - ~~ • ~':l 

~--~~~~~~.--~--~~-----~~-----~~~~~-~~-~~~~--~--~~~-~-~~-~--~--~~~-~~-~~~-~~~~---~~~--~-~~-~-~ 

." 1.41 1.43 (+ 1.42) 1.55 (+ 9.93) 1.59 (+12.77 ) 1.~O ± 0.04 r:!! 3'1 ·:'1 
1i.' 2.00 2.15 (+ 3.37) 2. 1;/1 ( +23.56) 1.7C (,-16.27) 2.13 .1 O.O? "~2 
.. 1.74 1.90 (+1".79) 1.4 j (-14.61) 1.~2 (-14.47) 1.61:1 .t 0.04 ( {: 3 .. j ~'1 .. , 

1.35 1.64 (+21.4:.» 2.'·; (+62.22) 1.30 (+40.14) 1.77 t".O' . .1..", .!. L. 

,"<';" 43 ~1 2.1:; 1.34 (-,'1.09 ) 1.21 ( -40.,u) 1.59 ( -2,.35) 1.50 + 0.(/4 
\ . 1.63 1.6:- (+ 1.2') 2.21 ( +35. 5tj) 2.00 (+22.70) 1.iJ7 i 0.05 .tJ

2 
c;~ 44 L, 1.}O 1.34 (+ 3.00) 1 • .,9 (+ 6.92) 1.'5 (+ 3.~5) 1.'5 + 0.04 

L 1.46 1.63 (+11.64) 2.'3 (+59.59) 1.8, (+2~.'4) 1.81 .. 0.05 2 -
46 h, 1.'0 1.23 1_ 5.69) 1.03 (-20.7"/) 1.0,) (-16.92.) 1.16 + 0.04 I ,~ " ... 

1:;2 1.90 1.56 (-17.:d9) 2.05 (+ 7.69) 2.4~ \+27 • .,7) 1.9ti .. 0.05 -
j''''C: 4) t:. 0.51 0.5d (+1".73) 0.,9 (+17.65) 0.71 (·'9.22) 0.60 .!. 0.04 ,-.,.. .. 1 0.58 (".'.50 (- '.79) 0.46 (-20.69) 0.46 { -20.69) 0.50 + i).05 ::'2 -
cs 50 £ 0.50 0.62 (+24.00) 0.60 (+20.00) 0.62 '+24.00) 0.59 .. 0.04 

" 1 -»2 0.46 0.65 (+41.3C;) 0.69 (+,0.00) 0.69 (+50.(J",) 0.;.;2 .t 0.05 

cs ,1 J:i;1 1.d4 1.50 (-1~.4d) 1.,0 ( -2).:55) 1.2, (-.,.,.15) 1.41 .t C.04 
.c..

2 1.1'1 1.65 (- 6.7d) 2.11 (+13.21) 2.05 (+15.62) 1.90 .. ().O~ -
fd 60 .b 0.79 0.70 (-11.39) 0.76 (- '.ciO) 0.6, (-17.12) 0.7'5 !. 0.04-
v~ E' 0.76 0.72 (- 5.26) 0.66 (-13.16) G.74 (- 2.63) 0.72 !. 0.05 2 

CS 62 E O.~6 0.44 (-21.43) 0.61 \+ d.93) G.45 (-19.64 ) o. ')C .:t 0.04 1',1 0.54- 0.62 (+14.tH) 0.56 (+ 3.70) o.~, 1 (- ,.56) O.~,6 + 0.05 i:I 2 -
-~-~~~-~-~~~--~~~~-~~-~~~~~~~-~~~~-~~--~~-~~~-~-~~~~-~~~~~-~~~-~-~-~~~~~-~~~~~~~-~~~-~~~~-~-

i4ean .. ~1 1.32+0.11 1.21+C.11 1.19.!,C.11 0.3"·0.11 - 1.411:0.,0 1.46!.O.30 1.69'.;0.30 H • .i41. '" 1.d2.:tO. ;0 "·2 -



CS1 

en , 

cr " 

Oppa 

1270.17 
lcjJ6." 

1254.1'5 
1910.00 

ld53.50 
1002.00 
1563.27 
18?1." 
1520.17 
1391.~' 

561.00 
4~6.33 

7a9.58 
5a7.0o 

1159.17 
1580.17 
1925.3' 
139<'.'3; 
15,'.17 
1725.d; 

100 ppm 200 ppa 

"74.dO (+ 0.24) 1"'.61 (-10.75) 
1719.33 (- d.35) 2004.61 (+ 6.27) 
"(,0.7'3 (+ u. 50) 
19'd.Oli (+ 1.47) 
"20.00 (-2d.7d) 
1770.11 (- 1.77) 
1426." (- d.76) 
2202.17 (+20.51) 
1176.67 (-2,.00) 
1ul6.67 (+,O.52) 
611.11 ( .. 13.85) 
465.00 (+ 9.07) 
d90.00 (+12.72) 
544.50 (- 1.24) 

1291.92 (+11.45) 
20}5.67 (+29.02) 
"41.0e (-,0 • .,5) 
'348.', (- 3.16) 
1492.OC (- 2.56) 
1714.1'3 \- 0.60) 

1'>:')).00 ( ... 10.20) 
251~.'3 (+31.69) 
1166.67 ~-''1.06) 
2"3.d3 (+2..;.40) 
159.,." (+ 1.32) 
,029.7' (+65.00) 
1426.67 (- 6.15) 
2147.00 (+54.26) 

561.17 (+ 0.0') 
554.67 (.}(I.l0) 
aOO.61 (+ 1.40) 
74(;.17 (.26.09) 
9d6.67 (-14.,.h) 

1J16.0C (+14.92) 
1d96.(.)3 (- 1.51) 
1240.67 (-10.~)) 
1?26.6"' (- 0.2)) 
2446.67 (+41.77) 

1122.00 (-1'.67) 
2397.61 (+21.10) 
1294." (+ ".21) 
27d.,.50 (+4,.73) 
900.00 {-51.44) 

1710.0G (- 5.11) 
10d4.00 (-,0.66) 
2"~2.d3 (+20.76) 
1126.67 (-54.26) 
210?70 (+79.73) 
;47.OU (-'}8.19) 
4ad.cr} ( ... 14. 54) 
667.17 (-15.50) 
599."" \+ 2.10) 
935.2:> (-19.,2) 

1'1,1.50 (.10.,;4) 

l07d.d' (-43.97) 
1395.0C (+ C.1:)) 

1231.67 (-19.56) 
2291).03 (.3,.0,) 

ble8L • f.St:i. -
122~.16:t47.2" 
2002.0Qz5:.10 
"2".05+41.2} 
2206.71i5?lC 
1310.04+47.23 
ld99.OC';55.10 -
1416.1",!,47.2} 
2'5,.02.t,55.10 
1,12.55.1:47.23 
1365.25+55.10 -

524.61,t47.2., 
433.11+;5.10 -
1d6.d6+47.?" 
617.75i:5,.10 
1116.02+47.~"5 
1196. 5'1!::' 5. 10 
1560.50+47.2; 
l'44.0->i55. 10 
1445.3d+47.?; 
204,.6?!:55.10 

-- .... --.. -----........... -- ..... ~~ ..... ~-................. --.. -........... -.. -.... --...... ,..--............... ---........... _ ...... -............ ---.. ~ .................... -................ -... -... -................ .. 



Table 4.3b. contiDaed 

Oppa 100 ppaa 200 ppa 300 ppa ........ ~-..-. ........... .-...,.., ................... ~-..... -...... -............. -............. ----..... --........... -... --.... ---... -...... ~-.. ............ --...... -----... --~-..... -............... -, .. ~-...... 

E CS 62 ;;.1 
"'2 

"28.00 
1994.67 
1')63." 
1~59.00 

2024.Cr 
1555.0(; 
d.,9.9'3 

"60.00 
1215.50 
1790.17 
4~u.OO 
5,'.17 
451.67 
506."" 

11.,.:.).17 
16'2.61 
662.67 
675 • .,., 

517." 
467.d'3 

1dd9 • ." (+20.(5) 
15';,1.67 (+2".25) 

1269." (-"7.29) 
1555.67 ( .. C.04) 
1201.50 (+4J.05) 
1514.'., (.11.35) 
1001.50 (-11.02) 
1409.67 (-21.25) 
544.d, (+14_4~) 
41'_" (-10. ij9) 
558.00 (+21.92) 
4'4.'" (-14.22) 

1'3a.50 (-19.54) 
1577.'" (- '.'9) 
591.'3 (- 9.86) 
660.67 (- 2.17) 
"59.00 (-'0.61) 
~6'.67 (+20.49) 

126;;.S.61 (-1\;).05) 
20'7.67 (+61.d5) 
117d.j3 <-41.16) 
21C~;. 50 (+'5.59) 
1206.00 '+4'.5·:;) 
2164.67 (+59.11) 

1)5'.00 (-21.60) 
1l:Jd6.00 c,+ ,.'S) 
550.61 (+25.72) 
417.67 (-21.,,) 
515.d, (+12.11) 
61~.OO (+21.46) 

1202.50 (-.,O.J2) 
2010.67 (+2,.15) 

611}.50 (- 6.67) 
~9'.OO (-12.19) 
51,.17 (+ 0.60) 
495.50 (+ 5.91) 

1096.44+115.58 
1617.5di296.10 

"77.50 (+ '.73) 
159'.50 (-20.'1) 
2414.17 (+21.0.,) 
20'37.67 (+61.:35) 
1477.5;j (-21.00) 
1917.50 (+23.;1) 
1104.27 (+41.(,'0) 
174~.50 (+28.1,) 
9)3.61 <'-ld.25) 

197'.;' (.10.2') 
622.9., (+42.22) 
429.00 (-19.2') 
5.,.,." (+16.5') 
470.fJ' (- 1.01) 

1142.67 (-'4.26) 
1904.'" {+16.46} 

549.50 (-17.00) 
664.61 (- 1.5d) 
"01.00 (-26.'5) 
45)." (- 2.6,) 

91,.41.t'1 ,.5tS 
1561.64+296.10 -

1339. 5>.3.147.2, 
201d.:54!.5:.>.10 
17d'.OO+47.2' 
1721.50+55.10 -
14tl7.44.t47.?3 
17d4.17.!55. 10 

1101.9'+41.23 
1695.,ai55.10 
1060.\J2+47.2; 
14,2.a5i55.10 
5'9.11+47.2, 
462.19i5~.10 
516.21.147.2, 
506.62.155.10 

"'0.40+47.2' 
17a1.25+55.10 -
607.00+47.2' 
640.427,:.10 -
442.6}.t47.2, 
495.58.15:;.10 



~---~~~~~~~~~~-~--~~~~-~--~~--~~~~~~~~~~~~~~~-~~~~~~~-~~-~-~~~~~~~~~~~~-~-~~~~-~~~~~ 

Genoty'peG 0 ppm 100 ppa 200 ~pa 300 ppa : •• etU. .! ~,.£<D. 
--~~-~---~-~~~~~~~~~~~~~~-~~~~~~-~--~~~~--~-~~-~~~~~--~--~~~~~~~~--~~~~-~-~~~~~~~~~~-~-

CS 1 1:# 3.}(,,) 3.09 (- tie ~7) }.12 (- 7.69) 2.)0 ,-14.12) 3.12 !. 0.04 ,,1 
3.12 1.92 (-3o.46 ) 2.02 9.61 ) 2.do (- 7.69) 2.69 0.0:'-!i.o

2 
,- + -

~ 2.05 ?29 ~+'1.70) " 3"· (+l&.O;l) 2.27 (+10.7;) 2.45 .t 0.04 CB 3 ,1 ... ',"" 

°2 2.60, ;.07 \+15.41) 2.1'1 {+ 4.'3) ;.22 ( +21.05) 2.93 ;t 0.0:) 

cs 4 1'''1 1.37 1.20 (-12.40) 1.22 (-10.:)4 ) 1.00 (-21.16) 1.22 + 0.04--J:a
2 ?90 3.W (+ 6.20) 3.2,J \ +13.10) 3.0; C. 4.40) ;.07 + 0.05 -

C~; 10 ~1 2.73 2.70 (- 1.09) 2.40 (- 3.15) 2.20 ( -16.4a) 2.55 .1 0.04 
1:'2 ,.16 2.97 (- 6.01) ;.10 (+ 0.6;) ,.02 \- 4.43) '3 Ou + 0 05 . - . 

t't' 26 E. 2.27 2.47 (+ d.bl) 2.42 (+ 6.60) 2.3C (+ 1 • .,2, 2.36 .:. 0.04 ,0) ~·.1 2.9., .,.06 (+ 4.4') ".'2 (+1, • .,'i ".22 (+ ~.89) ,.1, .:t 0.05 .l!o 
2 

;, 

1.52 1.52 (0) 1.45 (- 4.60) 1 • .,5 (-11.1d) 1.46 .:t 0.04 cC' 27 ..... , '. &2 1.SS 1.60 (. 1.26) 1.78 (+12.65) 1.90 (+~.25) 1.72 .t 0.05 

ct ' 2d E 2.10 2.00 (- 0.9~) 2.07 (- 1.42) 1.do (-10.47) 2.03 • 0.04 
~1 4.71) (+16.22) (- 6.26) -L.' 1.91 2.00 {+ 2.22 1.79 1.9.j .i 0.05 2 

CS ,1 E '.07 2.06 (- 6.ld) 2.d.:.> (- 6.1...) 2.72 (-11.40) 2.69 .:t 0.04 ,1 
2.40 2.37 (+23.75) 2.9} (+22.0<3) 3.30 ( ... 40.d') 2.92 0.05 ~2 ... -

fe' 35 
};; 2.98 2.92 (- 2.01) 3.0() (. 0.61) 2.65 ( -11.07) 2.u'3 .1 0.C,4 .. ' , .1 

2.47 2.2' (- j. 71) 2 • .,.;.;. (- ;.64) ~'."7 (- 4.04) 2.'6 + 0.05 0;'2 -
CS '6 .5 '.3d .,.42 (+ 1.1:.)} }.3~1 (- 0.2'3) 3.17 (- 6.21) 3." .:t 0.04-.. ,1 .., 7'" 2.73 (+ 0 • .,6) 3.15 ~+1~.00) ).10 (+13.97 ) ?'J3 .:t 0.05 L2 c .• ;::-

----~~-~~~---~--~~~-~~-~~-,~~--~~~~--~-~~-~--~~--~~~~~~~~~~~~~~~~~-~-~~-~~~~~~~~~~~~-~~~--

t:.I'. (p-0.05) Wia111 p.lo1. treataent.. £, 0 • .,3 tuo plot. t.rea1imeute wit.ow £., 0.59 
liLa!b p 10 1. t.ren loiUen 1.a 

~~uu plo1. t.rea1ae.n1.8 1.:, 0.29 .iiaiL .l? 10 \ 1..rCU.lW1ezi toe wi t.u 11.1. .;;:., o. 55 
aui.; Ii 10 .t. vea 14e.u ". 

\contd. ) 



TftDle 4.31 cOL~1nu.d 

~-~-~~~~-~-~------~ ~~~~~~~~--~~~~-~---~~~~--~~~~~~~~--~~~~~~~~~--~~~-~~~~~~~-~~~~~~~ 

Genot.1pe~ 0 ppm 100 PPiI 200 ppm '00 .Pilla Iii.nIL • - ~:t. :Era 
~~~--~~----~-~~~~~~~-~~~-~-~~~-~-~~~~-~~~~----~~-~-~---~~-~~~~-~~-~-~~~~~~--~-~-~~---~~~ 

Cf '57 E 3.12 3.16 (+ 1. :)2) }.'5 (. 7.37, 3.0} (- 2 ... J(S) 3.17 • C.04 ,.,.1 -,., (;,' 2.7; I' 1.06) 3.0, (+1}.00) '2.7..; (+ }.73) 2.rJ1 .. 0.0'.) J!o2 " • :)'J \ . -
1;, 2.75 2 •. JC (+ 1.(1) ... 6'" (- 4.12) 2.70 \- 1.;;;1; c'.7'2 + c.04 Cf 3·;;; c.. ~~ -., 7~ 2.d; (+ 2.;~O ) ;.,,) 1 (.'0.54; ;.1u (+1:>.63) }.15 O.O~ L2 ". ") 

% 
... 3.10 2.93 (- 5.40) '2.72 (.-12.25) 3.07 (- O.~6) 2.95 • 0.04 • 'C' 4", ~~1 -\."." .? 3.02 ~;.43 \. -1 ,1.5'5 ?r/O t-l~.50) 3 0" 0.99) 2.S0 C.Os ·"2 . ,.; 1.+ ..--
!~1 '3 "'''I 2.1u (-21.;31 ) .... 1 5 (-1:".56) 2.90 (- 3.97) 2.66 • 0.,)4 ~~.(-. 44 .\.,h: c.;) 

1.-..., 

? 7,.s 2.f/~ " 5.;9) 2.'14 (+ fJ. 75) 2.7 r (- 0.'4) 2.7b - O.O~; I' \. ... + '~2 -
~~1 2.65 2. r1O (+ 1.dk) '" 65 (' ... ) 2.45 (- 7.54) 2.61 + 0.04 

l'" 46 (' . ' . .i 
,~ 

~~'. 97 3.55 (+19.52) 'l. 27 I.. ,t 10.1C) 3.22 (+ .:..;.41) ".25 - 0.05 H2 .I. J; 
.<'~ 

1.37 1.~ l.15.;2) 1.6, (-..?0.4;) 1.65 (,+20.43) 1.56 0.04 (,,(': 49 
.6 .!. .,1 """. h2 1.67 1.d5 (+10.71) 1.60 \+ O.~9) 1.11 (. 2.39) 1.'13 ... 0.05 -
-'" 1.47 1.4d ( ... 0.60) 1." (-- 'j.52; 1.57 (+ 6.tiO J 1.46 'f 0.04 

c~ ,0 ,1 -L,' 1.43 1.41 (- 1.;9) 1.4(1 \.- '2.09; 1.31 (- ') '9'1 1.39 • O.O~ r'2 i.. • ; -
~ 2.90 2.d; (- 2.41) 2.4~ (-1,.51) 2.~ (-11.0:5) 2.6) ... G.O. 51 

;:. 
l' .,1 -" 2.50 2.61 (+ 1.16) 2.d0 (. 0.52) c'.90 \.+12.4u) '2.1'2 .! 0.0, ;!.2 

CC, 60 r;, 1.2d 1.42 (.lG.93) 1.47 (.14.v4) 1.45 (.1;.2;;;I) 1.40 + 0.04 -" 1.52 1.53 (+ 0.65) 1.64 (+ 7.(9) 1 t; (+ 0.65) 1.,6 0.0, E2 . .,., • -
, VW;' 62 E 1.42 1.3d (- 2.Jl; 1.47 (+ }.5c.' ) 1.J4 (- 5.63) 1.40 .! 0.04 
" " "" 1.64 1.47 (-10.;6) 1.42 (-13.41 i' 1.4B (- 9.75) 1.?O ... 0.0':.> :'2 -
~-----~~~~~-~~~~~~~~~---~~-~~~~~~~~~--~-~-~~-~~-~-~--~~~~~~~~~~~-~~~~~-~~~--~~-~~~~~~ 

Met~lli. + :~1 2.4'u+\ ... 04 2."5+0.04 2.},.w.04 2.21+0.04 - ~.44:;O.11 ~.43~O.11 2.6'5~O.1' 2. 5S)';O. 11 f;. FAi.l. b
2 - -

~~~---~~-~~~~-~~-~~~~~-~----~-~~-~~~~~~~~-~-~-~~~--~~~----~--~~~-~~~~~~~~~~~~~-~~-~--~--~~ 



Table 4.;J. Seedu/trult 

aello\fpea; 0 P,1l 100 ppa 200 pp. 'CO ppa han ± B._ . 
.-.--~ ......... -... -........ -... --......... ~ ..... -.............. ~---. .. ---....--.......... --..... ............... ----.......... --.......... ~ ..... ~~ ......... ----~-------.......... ~--...... 
{..'S 1 E 67~." 694.(,0 (+ ,.22) 5d2.00 (-1}.4,) 4d'.~O (-2ti.Od) 607.36 !. 14.60 

E~ 49'.50 447.00 (- 9.42) 505.5ti {+ 2.44) 527.33 (+ 6.85) 49}." ± 17.4' 
Cs, ~, '46.17 266.d' (-2,.06) "7.67 (- 2.45) 302.11 (-12.71) ;13.21 + 14.60 

A2 50,.17 '70.33 (-26.}O) "9.3; l-}6.,'} '44.00 (-".6,) 384.', i 17.43 
~ 4~' 26J.50 '04.67 (.';.47) 256.00 l- 4.65) 25).U; (- 4.71) 211.25 ~ 14.60 

C.:, .82 ,6;.17 ;64." ( .. 0.,1) ;07.17 \-1).41) ;54.;; (- 2.4') '47.25 ± 17.4' 

~, 10 !, 610.', 6".60 (+ ;.84) "5.99 (-44.9') 519.50 (-14.dS) 524.81 + 14.60 
-2 412.15 .,6.00 \+ ,.6') 416.;3 (+ 0.06) 4d2.a; (+16.97) 4,6.9u i 17.4' 
b 504.97 444.d; {-1'.76} 45O.d; (-10.51) 419.50 (-16.19) 454.~' i 14.60 

C5 26 K' ';7.d3 301.89 (-4'.86) ;02.,0 (-2J.od) 46~.61 (-1'.41) 421.97 + 17.43 
2 -

"or 21d.17 200.0'5 (- 7.94) 1TI.O('· (-l.J.;.,lr/) 16d.OO (-22.99) 191.00 .. 14.60 
cti 27 E~ "7.d; tiS.17 (-36.02) 94.11 <.-}1.67J 76.44 (-44.54j 99.1?:! 17.4' 

C~ 2Q ~.;, ,,'.17 14~.61 (+11.05) 12d.50 (- 2.0}) 124.0' (- 4.d') "2.54 ~ 14.&0 
~, v ~2 S7.d; 91.72 (+ 4.42) 91.00 (+ ;.60) 08.00 (+ 0.19) ~9.&4 ~ 11.4' 

E 641." 654.00 (+ 1.97) Od2.d} (+ 6.41) 680.00 (+ 6.02) 664.54 ± 14.60 
cs 3' E~ 41d.50 249.00 (-40.50) 150.'7 (-64.07) ')0.17 (-19.19) 2~9.01 i 11.43 

B 520.17 .,74.67 (-27.91) 421.50 (-le.96) 46.1.tJ' (-11.21) 444.54 .1
'
4.60 

C£ ;5 E~ 442.17 '91.61 (-11.42) }4d.d'5 (-21.10) 218." (-50.62) '50.25 ~ 17.4; 
E 626.67 623." (- 0.5') 530.61 (-14.04) 579.67 (- 7.49) 592.0d + 14.60 

es .,6 E~ 529.4~ 4'7.00 (-17.45) ,10.00 (- 3.66) 400.50 (-24.35) 46f}.2; :! 17.4' 
~-~~~~~~~~~--~~----'~~~-~~~-~~~~~~~-~--.--~~-~~~-----~- --~~~~~~-~-

C.D. (p-o.O;) Main plot. treatments E, 169.44 SIlb plot. treatLaent.a wl\n1n ;~, 1dO.l? 
E2 85.06 aatn plo~ 1rea~~ ~2 216.11 
&.1 90.49 liia1n plot. 1rren1aent.e witnin E, 179.90 
'*2 100.06 8aD i,llo\ t.reat.ae.nteb.2 211.19 

1ncrea~e or deQre~Ge 

"" c.;1 



Table 4.;j. continued 

--------~--~--~----~--------~--~---~~~~~--~--~--~-~~~~~-----~-~~---------~--~--~---~--~ 
Genotypes 0 ppa 100 ppm 200 ppm ;00 ppa ~ean Z S.~. 
~---------------~-~----------~----------------~~-----------~~------~---~----------~------~--~ 

E 475.50 667.17 (+40.;0) 691.00 (+45.32) 644.00 (+35.4;) 619.42 i 14.60 
cs 37 E~ 468.8; 40d.OO (-12.97) 424.50 (- 9.45) 479.67 (+ 2.31) 445.25 i 17.43 

E 681.00 554.61 (-18.55) 572.17 (-15.9d) 537.67 (-21.04) 586.;6 z 14.60 
CS ;8 E~ ;46.92 ;71.50 (+ 7.08) 42.,.00 (+21.9;) 548.67 (+5d.15) 422.52.:t 17.4; 
cs 4; ~1 702.;3 588.44 (-16.21) 625.17 (-10.98) 600.50 (-14.49) 629.11 + 14.60 

.2 ;84.3; 4;0.67 (+12.05) ;68.33 (- 4.16) ;15.;; (-17.95) ;74.67 i 17.43 
CS 44 :1 618.8; 599.67 (- ;.09) 582.ti; (- 5.81) 517.8; (-16.;2) 579.79 + 14.60 

.2 ;;7.17 ;26.67 (- ,.11) 458.50 (+'5.98) ;74.00 (+10.92) ;74.0~ i 17.4; 
E 5;5.67 498.67 (- 6.90) 407.00 (-?4.02) 467.8; (-12.66) 477.29.:t 14.60 

os 46 E~ 471.67 434.75 (- 7.82) 578.33 (.22.61) 4;1.75 (- 0.46) 479.13.:t 17.43 
CS 49 E, 210:67 190.11 (- 9.75) 144.33 (-;1.49) 138.50 (-;4.25) 170.90 + 14.60 

E2 55.72 62.17 (+11.57) 72.58 (+;0.25) 6;.3; (+1;.65) 6;.45 i 17.4; 
E 121.50 105.8; (-12.89) 122.d; (+ 1.09) 77.50 (-;6.21) 106.92 + 14.60 

cs 50 E~ 96.17 96.92 (+ 0.71) 62.47 (-14.24) 84.00 (-12.65) d9.89 i 17.4; 
CS 51 Xl 707.17 566.67 (-19.86) 498.d; (-29.46) 526.8; (-25.50) 574.88 i 14.60 

E2 656.00 '74.00 (-42.98) 43;.78 (-;,.87) 472.8' (-27.92) 4d4.15 Z 17.4; 

cs 60 E1 86.11 112.8, (+;1.0;) 88.00 (+ 2.19) d2.00 (- 4.77) 92.24 1 1 •• 60 
E 80.00 67.58 (-15.52) 62.6; (-21.46) 66.00 (-17.50) 69.10 ~ 17.4; 2 
E 179.00 93.89 (-47.54) 122.b; (-31.'7) 98.17 (-45.15) 123.47 + 14.60 

CS 62 E1 5'3.50 77.11 (+44.,0) 54.00 (+ 0.9') 62.50 (+16.82) 61.78 i 17.43 
2 

~--~-~~~-~----~--~--------~-~-~----~--------------~~----~------~~~-~----~--~~----------~ 
Mean + 
S.Em.-

E1 442.8'3.t24.48 
E2 34;.82Z12.29 

416.02!,24.48 
291.35Z12.29 

;d8.30.t.24. 48 
;04. 1dZ12.29 

;d4.2b,t24.48 
309.6dZ12.29 

~----------~--------~-~---------------------------------~-~-------~~---~--~--------~-----~-~-



(,:" 1 ~1 ?~30 4.')0 (+60.11) 2.'53 (-16.1d) 3.&6 (+30.71) 3.32 • ; .23 
,~ 

d.10 10.0(- (+2'5.45) 7 4'" (- 0.02) 7.14 (-11.v:.;.) d.20 :i (;.'3 ':'2 .. -' 
'';, 5.dl ,.27 (-4'.71) 5.37 (+ 2 7{;~ 6.70 (.l J .31j :'.44 .! 0.2'5 , • "Jl 

1).79 7.74 (+1".9~) 1'.2d (+66.12) 1.4:.) \+10.16) ,3 • .,2 .. 0.'53 '~2 -
, 'f':' 4 ~:~1 3.2d 2.21 ( -'52.62) 3.71 (+13.10) ,.r~ (+ 4.51 i 3.0') .. O.!?'3 
"-."" 7.71 3.46 (-5:).12) " . .>.17 {+ ':;.96) ,.4:" (-29.31 ) 6.20 ... 0."33 '2 -

10 
~ •. 5.74 5.4;3 (- 4.~2) 4.6'3 (-l'J • .,,,) ?\2 (-lO.dO) ,.24 .! 0.23 ;'(" ." ..... 7.68 J.87 (+15.4'1) 12.40 (+62.50) 'J."; (+21J.21 ) 9.74 0.,., 
~2 • -

Cf~ 26 1~1 6.10 3.85 (-42.53) 5.32 (-20.59) 4.44 ( -3.,.73) 5.00 + 0.2' 
1"4 2 9.dO 7.02 (-2d • .,6) 12.54 \+21.95) 1;.62 l "3u. )'j) 10.75 I 0.'3 

,,-,t"" 27 -:, 1.37 ".30 (+ 146.71) 5.79 (+32~' .62) 3.?1 (+1 ~6.2C) 3.51 + 0.23 
t. ... : 

t;2 4.42 4.18 (- 5.42) 6.64 (+ 5D.22 ) 7.93 \+ .... 0.16) ,.ci1 i 0.', 
C!. 2B ':1 4.28 4.09 (- 4.43) .,. ~:l4 (- ~/.J4) 2.}o (- 44.39) ".61 + O.~ 

" 4.79 5.00 (+ 4.-,0) 6.0, (+26.30) 6.05 (. 26.,0) 5.93 .. O • .,~ .... 2 -
5.11 5.20 " 0.56) 4.00 (-22.6,) 1.87 

, 
6,.02) 4.06 ... 0.2., .. \ to \.-

i.. [ 31 ~:'1 
:"'2 9.41 0.,1 (- d.92) 11.0~ (+17.10) ').)0 (- 0.31) 9.60 .. 0.'3 -

cs 3:- 1~1 7.0d 4.44 (-37.2'd) 4.3'3 ( -}o.34) ;.00 (- 29 • .,7) ,.21 + 0.2'3 
';'2 6.61 7.10 (+ 7.41) j.94 \-10.1}) 4.21 (- 36.'0: :'.96 :i o.}} 

("~ 36 1'J, 5.25 5.1'.5 (+ 9.14) 6.4u (+2'.42) ';).47 ~+ 4.13) 'J.7'.5 1. 0.23 
v ... , 

6 '- 6.;)1 (+ 4.~~) d.ed (·"'.9'5) 10.41 (+ 51.01 ) J.10 ... 0." ::., .:;)' -
~-~~~~~~~~~~~~~~~~~--~~~-~~--~~-~~~~-~~~~~~~-~~~~-~~~-~~~~~---~~-~~~-~~-~~~~~-~~-~~ 

·lnllt plot. t.reat,Jl8.L te::1 
-'2 

~'\lv plo~ t.rea't,Qal .. t.s v 1 Wliu £.0 1 2.0) 
ill~ iJ.. j.J 10 ttren 'tolDEll. u 
,i,aiL. .;.>101. l.rea t.w,eL~ 1.6 v1 ~hi~~ i.1 2.d4-
8t4b p 10 ~ t..l*e~:; "en 1.£ 

(COL.1.<i. ) 



I'~i iJ 10 4.}lit. c01J.t1nued 

~--~~------~--~-~~--~~~-~~-~~~-~-~------~~--~-~-~~-~-~~~~~~~~~~~~~~,~~~~~-~~-~~~~~--~~-~~~~ 

Genoi.t?es t' 
l) 9P;·~ 100 p~ 20,-, P)JD 30t. () ~'al .;~eull ... - ~~.t~ 

~~~-~----------~~-~~~~~~~~~-----~-----~~---~~~----~------~~-~~-~-~------------~-~---~~-~-~~~ 

~1 5.10 6.31 ( ... 23.1~) &.ti1 (+33.52) c }"; 1.+24.11) 6.14 ... 0.2; Cf: 37 ~) . -4.52 , .... 01 \ +'11.21 ) 7.3'd (+6:;.21 ) -7.lY} ( +;b .1.):;;) ',7:', 0.33 ~~2 c. J + -
"1 5.55 4.23 \-2}.J2) ~'.10 \. -60.7)) 3.74 \, -}2."(3) 3.17 ~. 0.23 ,', 3d j.64 .;.6') ( +54.07) 3.18 ( ;. )': 61· 7.01 l+24.2J) 7.';} 0.33 ,,'-.. 
'2 " ~,. I + -

c: ; 4~ 1 '1.21 4.21 ( -41.60) ~>.10 ;: i 1~·. '54 ; 2., ... 5 (-60.4'/ ) ;;.60 + (;.2; -.~~\ ,~.3 j ;:>.4'3 ( .. 6.12) ).J2 \ + ).35) ~.). _,1 ~- 1.u)) 9.01 0.;3 '''2 + 

C~ 44 ~1 4.67 6.50 (+40.'j9 ) ;.53 (-24.41) :;'.24 \~12.20) ~.Ol + C.23 
j 5~ ,).85 \+ 3.7:») 7.t:J9 (-11.01, <I.GG (+ 0.B2) ;.;.'9 - " 33 <-2 ." • .tI .1 v • 

,.,(:. 4() ':~, 5.06 3.11 [-3v.53) ?94 \. -41.09) 3.56 ~-29.64) 3.67 + 0.2; t • .,;. 6.64 o.;j'\ (+ 2.50) 6.4() ,.(1) b.9~ 4.56; b.69 - C • .,., ~2 '" - \. + .1 
1.97 2.92 (+4;}. 22) 3.00 (+:'G.34J ; 6( ( "-0 ,;,.2</ i 2.91 ... G.~3 "C' 4') '"1 . ~. 

\.1.; ;.4() (-16.d7) \ .. '32.16) ;.62 (-11.49) 4.14 -'::'2 4.0;3 5.4; !. 0 • ." 

h, 2.97 5.53 (+-J6.19) ".70 (+24. :;'''/) 2 • ...4 j 4.37 ) ;.16 + 0.2'.5 ,·c· 50 \- -\,;...:.. 1.65 ).06 ( +85.45) ';.4(, ( .;;:-,}O. 'jC) 4.70 ( .1'~ • .J4) ...,. 7 .... (0 • .,3 A2 ). "- .! 

L~: ')1 ~1 7.41 4.0' (-34.01) ,.6, (-50.74) 3.11 (-4:1.93 ) 4.':}O ... O.?'3 -7.SS 7.'l~ (- ,.43) 7.12 (- 1.65) .r' .. :,.#"'<. (-16.94) 7.42 .. C.'33 ~~2 o. :}(.~ -
~1 2.'}2 2.95 (+ 1.02 ) ,.13 (+ 1.19) 2.27 (-22.26) :>.02 + !", ,.~., 

G;' 60 - .... :.c. 

.... 2 4.16 4.47 (+ 7.4» .,.&6 (-12.01) 2.70 (-"~.O'J ) 3.74 :t. 0.33 
.~ 62 ~1 ?~ '.9~ ( +1.).lu ) '.5~ \+01 • .,6; 1.U4 (+16 • .,6) 2 • .;){Ji + O.~) -'t. -.., 

'" 6" '3.41 (+;C.15) 4.U' (+<.1:;.11) 3.56 ( ... 3"J.,~7 ) ".35 ... 0 • .,., 
2 c::. t -

~~--~~~-~~~~-~~~~~~~~~~-~~~-~~~-----~~~~~-~~~-~~~~~-~~~~~~~~~~~~~~-~~-~~~~~~~-~~-~-~ 

.J.ean + ~1 4.63+0.2, 4.34.!.C.2., 4.36+0.23 ';.·',)1 ;tu.2-, 
;,~ •. :::r.a - 6.'3+1.26 6. :>".)21.26 7.ti7:!1.26 7.06.!1.26 1~2 -
~~~--~~--~~~~~~~~~~~~-~~~~~~~~-~~~~~~~~~~~~~~~~~~~-~~~~~-~~~~~~~-~~~~~~---~-~~-~~---~ 



tn. second •• aeor.i.. 110 geno\1pe. w11ft ela;n1floant nesst,lve 

respOll •• "188 obee1"'f'84 1n \he en't.1rtt stu.dt. 'l'are. prJA.tary 

branches in ",'B &0 increased \0 4.17 (eUlephon 100 ppm), 

4.03 (etnephon 2(){) ppa) 8llCl '1.0 ,.17 (e1ltlepn.on ,00 P~).) duriz:4g 

t.ne f.1.l"et .eaBon. Ih.1e 1IlCrea •• d t.relld was oDa.ned dw-u.g 

tne seoond se8BO~ aleo. 

tleeponee 1.0 ethepilOll ap~:llca 1..101. ve8 10l.U1d blg.bJ..y 

sign1fiCtul t (9-0.01) at.d Wle reSvOllse ourve 1,IBr 81gnifloar.t,l¥ 

lUlear (table 4.4&). NUl.e\yn1ne ver ce.ut 01: 10tH. TEit'ia"U,oL 

in pr.1Jaal·'y brPJH:,m)e/~llmt could WI explained \ll.ro~ linear 

e.ffee t. 01 increased levels of: e \..Q.epaor .. 

,. Nodell 1.0 first male fl.ower 

Tile l1ne U,: 4 ]1::[1 onl.Y 1.br •• nodes 1.0 faet aala 

flower wbile CS 5(; bad 4.} nodes 1,0 firet laol. flower dtAl'i1l6 

tne fir"t seai'on 1b cOl.J.t..rol (tu..il.e 4.'0). i,'odea to first. 

aaf'lle flower mcrea.ed wi 'Wi increaeed lev.18 of 4Itn.phon 

applioat.lon during both t.ne eeaeorLO. Node. 1,0 fir,..\ .t:lele 

flower ue1ng e. aeaeure of early appearance 01' m~d.e tlover. 

retleot. cnnv.£8e UJ t.he eex behaviour due to et.aepnon 6JJp11-

oa1.10n. I>ela,y in ,ilu .. le flower appear'L.ae due to et.tlepll..On 

applicat.ion wae obMl"Ted. No genovpe was OOHrYed where 

t1ret. lU1. flower appeared at lower node. t.be.n 1.rult of COL

torol due 1.0 different. leve18 of e1.t18J,lhon a~)11cf.lloion. 



u ... ,Le 4.4a. ;,lerw. performanoe (a), regre.8iOll coef1'1Ci81ite (~.c) 
mid coef.f1~ient. of 4et,erml1:..a.1,1on 

~~~------~-~-~~--~~-------~~~~~~~~~~-~-~~~~-~~-~~~-~----~-~~~~ 

a b c .a2 
t,.nhl"8ct.ere ~-~""- -~----, , , 

.i... .L -·i 

~-~~-~~~--~~~~-~~-----------~~~~~-~-~~~-~~~~-~-~~~~~~~~~~~~-~-

~~811t:) t.il 01 JlaiJ,:l '\", 2'54.:;'1 224.94 -6.25 '.J1 0.60 0.89 
vine 

..... 2 "9.62 ,,0.47 -10.06 1.01 0.d7 0.96 

;)rJ,m:rl brnncbeci, 6.26 6.'4- O.:;~ -0.02 0.99*- 0.99 :>l::m t "'1 
:':"'2 6.72 7.17 0.42 -0.09 0.d7 0.99 

Noder .. ",,0 f1rt:~ '"'1 4.42 4.74 0.2' -0.63 ~.77 0.99 
:il2d.e flower 4.3C 4.;0 0.15 -0.04 0.79 0.")6 -'2 

NoC'e~ to firtt. iJ
1 5.23 4.91 -0.19 0.06 0.7C 0.97 

te.n.BJ.e 1'lower 
'J' .s.16 6.21 -0.1:- -0.02 0.-)6* 0. fj(J ..... 2 

l.loaes 1.0 1'irst. i..
1 5.61 :'.41 -G. "/ 0.0, 0.74 O.()6 

fru1'\, 6.59 6.59 -0.11 -( .OD1 (;.9)*" 0.39 .1.12 

11ep.ll 'tJlicitne 6 e '" 2;.93 ~4.0o -0.7(.) -0.0, 0.94* C.94 

. 'EH'd£/fr~ ~ i:..t 1 407.b6 400.74 -10.17 1.42 O. Jl" 0.97 

"'2 312.26 2114.16 -4.40 ., ,.~, 

.ot:' 0.15 C.46 

}ruir.. yield/ l'..1 4.29 4.36 -D.10 -\,.01 O.Oti 0.13 
pln;;t 

50 

~~--~~~~~~~--~~--~-~-~~~~~~~~~-~ ~~~~~--~~-~-~-~~~~---~~~~~~~~~-

• p a 0.05 
-If 9 • U.01 



:'a"le 4.40. ;.teun perfonualice2(u), reg,reesiOll coe1'fi~ie.tl.t.EI (ti,O) ta .. d coeffic1ent of 
detera1na t,1on Ot ) of 2(" ~UCWD.iS 6"811.0\1 ;iee fo~" '\.; .. e CL~ .. ;!r::!c i.8r per cent. of 
feumle flo'..;ers for tiret. 16 nodes 

Geno
\1 pea 

Trial 1 

a 
--_." ,,------_.,--,._-_._--_.-.-_ .... - .. ,~-" - ... -.,-.------... --;::--. --p ..... 2r-···--·-

a {J '" ~"\ c p.~ 

L L ~ ~ L 
~-~---~---~-~-~~~--~--~~~~~~~~~-~----~~~~-~------~~~~~~~--~~~~-~-~-~~-~~~~~~-~-~~-~~~--~-~ 

c 4 
c;:: 10 

(~f 26 

CS 27 
C~~ 2,;3 

C'~ ., 1 

C;~ 35 
Cf .,6 
(;f' 37 
{,s ;8 
,-' f:,- 4':( \....... ./ 

c~.' 44 

<.:!; 46 
Ci:. 49 
(.; ,:>0 

C~· :'1 
i.E 60 

l;~: 62 

11.31 '1.,J6 

7.92 7.52 
10.96 3.70 

10.54 9.30 
10 • .,3 9.44 

23.46 19.47 
1~.ti1 16.70 
d.Ol 0.00 
3.41 d.67 

d.66 10 • .,0 

d;55 9.41 
9.09 10.21 

7.96 7.5b 
d.03 ",.00 
7.?d 6.4€, 

18.74 17.25 
1'5.62 13.03 
3.'5 10.11 

22.J2 31.00 

14.40 16.40 

1.73 0.29 
0.64 C.Od 
1.0J 0.25 
1.20 0.25 
1.11 0.1:.) 

4.9d 1.30 

1 • .,2 -0.53 

O.U6 0.001 

0.51 -0.05 

0.40 -0." 
-0.22 -0.21 
0.66 -0.22 
0.03 O.Cd 

-0.01 0.005 

0.46 0.17 

3.69 0.30 
1.26 0.12 

0.25 -0.15 
1.37 -1.64 

1.19 -0.40 

0.69 0.75 
0.64 0.67 
0.66 0.79 
0.76 0.d5 
0.72 0.77 
0.52 0.74 
0.4d 0.1e 
0.90 0.)0 

0.50 0.60 
0.16 0.;1 

0.15 0.63 
0.41 0.65 
0.51 0.54 
0.01 0.01 

0.48 0.00 
O.d'5 0.-.;4 
O.I~·l· v.9~ 

0.04 0.10 

0.11 O.~6 

0.52 0.71 

11.0., 

7.24 
7.69 

32.30 
20.06 
7.40 
6.~ 

6.60 
6.92 
d.74 
0.4; 
7.50 
7.75 

23.42 
1}.v3 
t>.41 

2ti.;} 

11.20 

10.29 1.19 0.15 0.64 0.67 

1.11 0.07 0.26 0.0'5 0.50 
d.;1 0.09 -0.14 0.07 0.60 

7.19 O.dl 0.22 0.77 0.95 
0.42 0.60 -0.005 0.45 0.45 

30.00 6.10 (,.2(3 0.d7 0.d7 

23.37 0.76 -0.66 0.18 0.6, 
6.06 0.,. 0.27 0.50 0.90 
6.60 0.003 -0.007 0.0003 0.007 
6.75 0.0; 0.0, 0.01 0.03 
7.11 -0.10 -0.16 0.0'5 0.26 

9.10 O.}1 -0.19 0.10 0.19 
9.66 0.02 -0.25 0.OC1 0 • ." 
7.64 0.22 -0.01 0.12 

u.,6 0.34 -0.12 0.34 
22.45 0.05 0.20 O.OC2 
14.61 0.95 -0.16 0.50 
).25 0.47 -0.17 0.45 

3d.d9 2.34 -2. 11 0.24 0.,.)6 

16.64 2.67 0.11 O.d1 O.d2 



l'a ule 4.4c. ",~e51 ... perfOrCUU1.l:(t~(hJ. re~.:.I·e~: e i aL. coef:t:lcieL. t.e (b,c) altO coer! lciel~ t- of 
c e turmin;,' \101. \. .It") of ~v' Cu.cwals ~eIlo~:t ;tu.:. tor t.~ ~ t~ c'l.ar~)(~ter }er ~eu.t of ,I.,-

:.re.:a~; le flowerf: for tlre1. 2'b !lodef:' 
... --........ -..... -.--.... --.. --.... -....... ~ ..................... --.. -.. ---.... -.- ... -..-..... ------ ........ -..... -............ -....... --'---..... ---... ~- ... -...... .-.--.. -~ ................. -....... 

lriHl 1 'fr1al II ,-,_ ... _---_._" ..... ..-.. _- . ----_. ~ ..-_.", -_ ... ..--..... -......... -----, ----.------~ .. , ......... --, .. ------.---.. - ~--Geno- I) 0 C .-: a. b c R 
types "' ..... ----.....--.. -~. _ .... .. -~.----- ," .---'. 

''/' r T. L .!...; ...., 
~----------~--~~-~~~~~~~~-~--~-~-~~~-~~-~~~-~---~--~-~~~~-~~~~-~~~~-~-~~-~---~~~~ 

\,: 1 12.;]1 L.36 0.90 ,-, ;--'9 'v.v 0.52 0.54 13.22 1;.24 0.4~ -0.005 (,.29 0.29 
c~·· ,-' '3 12.'32 ).55 0.49 " t;, {' 

v.",;) 0.12 0.61 10.71 10.65 -0.02 G.02 (j.001 C.01 
i""< ".t a. " 11.8') 11.26 0.23 0.12 0.11 0.20 10.11 10.70 -0.19 -0.12 0.14 1).30 
l~;' 10 14.24 15.1C 1.05 -0.17 0.46 0.:;;1 10.49 9.7'3 0.70 0.14 0.72 0.81 
c;~ 26 l'.~O 13.1~ 1.14 0.12 0.46 0.46 11.4,,.:, 11.17 0.63 0.06 0.51 O.s} 
cr. -,,' '27 '71.70 24.44 2.50 0.65 0.56 O.6(~ 29.20 28.49 4.19 0.14 0.90 0.91 
C8 20 20.11 24.29 0.89 -0.84- 0.17 0.66 21.24 23.ti9 0.70 -0.5' 0.16 0.5' 
CB 31 10.49 10.'" 0.45 0.01 0.24 0.2) 10.00 9.41 0 • ." 0.14 0.54 0.d1 
n~ 35 ".48 11.40 0 • .,4 0.02 O.Oj 0.00 10.12 10.24 -0.24 -0.25 0.26 0.26 
(;!) .,6 11.5" 1;.'9 0.07 -0 • .,7 0.01 O.4d 9.}4 9.44 0.24 -0.19 0 • ." v • ." 
" {" \,.' 37 9.76 10.09 0.11 0.2' O.O} 0.46 u.49 0.5<" O.}4 -0.02 0.16 0.16 
(,f, :5<::) 10.')4 12.:-.>0 0.41 -0.'9 O.ld 0.71 9.03 10.11 0.30 -0.06 0.10 0.11 
t.: ,;. ,- 43 10.22 11.14 O.~:O -0.16 0.11 0.40 11.24 12.62 -0.02 -0 • .,2 0.02 0.31 
C" \, 44 11.42 1'.?O -0.25 -0.02 0.24 0.2;' 10.Sd 10.dO 0.24 -0.04 0.25 0.20 

~~, 46 1.9(, "l.iY) 0."'5 0.02 0.40 0.40 10.94 11.17 0.35 -0.0:.> ,0.3d 0.40 
c: t..., 43 ld.,2 17.89 1.16 C.1':7 0.74- 0.7) 22.20 22.36 -0.23 -0.0, 0.0.;;> 0.00 

;" !'" ')0 16.31 16.6-6 1.11 G.O? 0.60 0.69 1,.09 1,.57 0.74 -0.10 G.69 0.7' ", 

('S :')1 12.14 13.?O 0.64 -C.09 0.16 G.17 10.1'; 11.6;.-> 0.24 -0.19 0.21 0.62 
""(' t,., 60 23.67 26.~)9 1.12 0.65 0.24 0.,0 26.00 }1.21 1.6-.) -1.04- O"~5 0.1u 
fT 62 16.12 18.04 -0.2'3 -O.,s O.O~ 0.54 17.96 11.'5d 1.21 0.12 (;.64- 0.66 C.n 
~~-----------~-~-~~~--~~~--~-----~--~~-~~---~,~~~~~-~~-~-~~~~~~~~~-~~~~~~~-~~~~~-~~-~~~~~ ('-,.) 



1'001. 4.4d. i4ean pertonumce2(a), regresl310l. ooeftlo1en1.e (D,C) EUld eoettlcie.n\ of 
de,\er.1I1na1.1011 (H ) ot 20 C,OWtli! 6eno1..Ypec 1'or 1.ne cn.~:r!:1ot.er per cent. 
ot t'elJlale flovers tor firs '0 lloodes 

Trial I Trial II ----.. ~ ... '-.. --.-.~.- -.------------------~---------------~------
Genet.,?_. a b .... t{2 2 w a ~ c R 

~-,,---........-.... --. --~-----
1L. 1 '..,; L .. ! 

-~~~---~~~~~~~~~~~-~~--~~~~~~-----~---~~-~-~-~~--~~~~~~~~-~-~~~-~~~~-~--~~~-~~~~~~~~~~~~~ 

C( 1 12.90 12.2~ 0.27 0.1, 0.00 0.14 11.91 12.47 -0.001 -0.11 0.02 0.09 

Of '5 ".47 9~i)9 0.20 o.6u 0.02 0.62 10.00 10.76 -0.41 0.01 0.'4 0.'4 
Cf 4 11.03 11.02 0.12 0.003 0.06 v.Cd 9.43 10.14 -0.1, -0.14 0.01 0.30 
os 10 ".16 '4.47 0.74 -0.26 0.44 0.62 10.07 ~.J9 0.26 0.24 0.10 O.3~ 

cf?6 12.04 12.20 0.74 -0.05 0.49 0.50 9.}d 9.12 0.40 0.05 0.52 0.54 
Cf 27 24.11' 24.~·7 2.01 -0.09 0.65 0.65 22.22 22.19 2.75 0.01 O.u7 0.d7 
t'S 2H 17.B9 21.42 0.57 -0.71 C.l1 0.66 lu.34 19.d9 0.6; -0.;1 o.}} 0.59 
G~:: .,1 9.6a 3.60 0.41 0.02 0.47 0.40 -..:;.67 0 • .,7 0.20 0.06 0.42 0.54 

C£ 35 10.(:j() 12.46 0 • .,5 -0.'53 0.19 0.74 10.75 10.65 -0.21 0.02 0.26 0.27 
C!.· 36 9.72 11.75 4.00 -0.40 0.002 (.1.59 -) • .39 'J .1' 0.19 O.OJ 0.10 0.11 

cr '7 0.60 9.65 0.02 -0.19 O.OC" C.~ d.l. 9.00 0.1-.> -0.19 0.06 0.27 
Cf:}u 9.26 10.94 0.25 -0.,. 0.06 0.54 9.64 10.7~ 0.26 -0.26 0.11 0.44 

CS 43 10.24 11.27 -0.16 0.21 0.06 0.47 10.'2 11.14 0.11 -0.16 0.04 0.30 
C~ 44 9.60 9.63 -0.23 - 0.01 0.37 0.3a d.d5 ).21 0.1; -0.07 0.12 0.26 
c:~ 46 7.5'5 1.45 0.05 0.02 O.O} 0.03 9.42 J.56 O.2tJ -0.0; 0.52 0.54 
C! 49 
\..t 50 
Cf 51 

16.60 
15.11 
10.;J2 

15.'5~ v.do 
15.29 0.30 
10.91 0.0) 
20.3,) 0.5-> 
V'j.08 -0 • .,0 

0.2, 0.,7 0.71 
-0.04 0.69 0.69 

0.01 0.02 
-0.27 0.08 0.14 
-0.1., 0.19 0 • .,1 

20.};J 

14.57 
10.03 
22.03 
1 ').64 

20 • ." 

14.59 
11.54 
"':C'. !~ 
t, .,.V;I 

14.77 

-0.50 

0.42 
0.24 
1.13 

0.63 

0.01 
-0.005 
-0.14 
-0.77 
0.17 

0.67 
0.16 
0 • .,2 

0.45 

O.~6 

0.67 
0." 
0.81 

0.56 



~'a ... l. 4.4e. ~.a.n perf o.nasnce 2 (a) , regress10n coef'ficlentt'J ( b,c) ulld coetflcle.u t- o! 
de1.e.na1na 1.1on (ll ) of 20 C'!cu.m1! geJJ.Ot.7pee for \he C!kE.ract.er 
truJ. tslp um t. observec in Oo\ooer-Jal.1WU7 1981-;j2 eeascw 

-~--~~--~-----~--~~~~-~~~-----~--~~~~~-~~~-~~~~--~~~-~~~~--~~~~~~~~~-~~~~-~~~~-~~~ 

• b 0 1{2 
Geno\1pee ... L .o.J 'f. ( 

~-~--~--~-~-~---~~-~~~~~~~~~~---~-~-~---~~~~--~-~~~----~~~~~~-~~~~~-~~--~~~~-~-~~ 

GS 1 2.67 2.77 0.10 -0.02 0.40 0.46 
Cf ' , ., 3.'37 2.d7 O. 1·:') 0.20 0.16 0.02 
I.;!:' 4- 2.11 2.27 -0.0005 -0.02 0.00\.,'"'03 0.16 
d3' 10 3.54 2.99 -v.Ol 0.11 0.001 0.51 
C~ 26 '.00 ".Od -0.10 0.16 0.25 O.tS6 
c~, 27 6.46 6.11 1.2b 0.07 0.99 0.99 
CS 28 4.21 4.16 -0.11 -0.11 0.2'5 0.99 
CS 31 3.04 ".04 -0.19 -0.16 0.32 0.99 
\:s '5 ,.00 2.58 0.12 0.10 0.20 0.67 
t."S '6 3.67 4.02 -0.05 -0.07 0.05 0.40 
--H' 
\,t~~ '7 3.42 }.12 0.10 -0.06 0.42 0.94 
Cr , 

" 
.,8 2.54 1.77 -0.22 0.16 0.'9 (,.99 

("'$ ., 4.00 4.60 -0.22 -0.10 0.1, 0.23 
c~ '," 44 3.63 4.17 -0.07 -0.07 0.022 0.09' 
c~ OJ 46 ".13 2.d7 -0.00 0.05 0.1& 0.45 
C<:": 

I..' 49 4.1':) 4.94 0.1, -0.0., 0.69 0.79 
C5 50 5.79 6.47 -0.24- -0.14 0.42 0.<.)5 
ct"; 

" 51 3.:58 2.91 -0.24 0.09 0.67 0.99 
,"'ft' 
",. " 60 4.42 :'.14 -0.02 -0.15 0.(.,"0' 0.8., 
Cf 62 ,.au '.2d 0.24 -0.04 0.22 0.24 

~~~-~~~~~~~~-~~~~~~~~~~~-~-~~~~~~~~~-~~-~----~,.-~~~~--~~-~~~~--~~-~~~-

c:.n ... ' 



The liuear gd quadl'e\ic eq\o\at1ons did no1, explain 

the reapone. 0 r OugUl!j.' genG \rp.. '\0 e Ule')non app 1108 1,ion 

tor nodes 1,0 firet !aale flovel' (table 4-.48). 

4. Bode. ~o t!ret female flower 

Nodee to t1re~ t~G1Q flower beiuti a meaawre of 

ear13 Upp83l"ula-:e of fea;'tle flowel"8 by t.n.e spplicu tion of 

e1J1epho.u wae obeel"Y8d. lhe ree."o.nae was e1t:7~1:f'1t ;;r",t.1.1 

poel t.ive .i.u 6 e;ono\rp.a \e1,('.vbon 100 ppm), 9 geD01./pee 

( e the yb.on 200 P 1)11 ) and 1 geno VP8& ( e tn. pilon ,o0 Pi.!m) 1t~ 

'tone {irA\ S8a8011 4. ~)Ol. 4.}d). No g8llOvpe i:.:,o",ed a t'i9l1-

tloant negat,lve r.~ponse \h1e;n.er nod. nwnber) in bO'lll t.tl. 

eeasOLS. 'l.ne line c~ 27 nad ,." nodes t8Ule;,)hon 0 t,paJ. 

,.00 nodel! (e1.Qepboll 100 p:,m), '.00 nodee {e1.n.er,hon 2OC: p;;iD) 

find 3.17 noae. (elraeJuon }oo PpI) for t.ne l1PJ~e'~raL.ce o.f 

firet feaale flower 1n t.ne tire'" •• Of!o:n. ~itcr.ase iu node 

nwaDer 1.0 f!.ret feuwle flower du 1.0 1.I&(":'re8eed doses of 

e1.Bephon va. e1mlla.r13 ooll4trY8d in t..'le "ecoLd seasOll. 
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Response 'i,o ~epllon npifli081.1on vae fo@c. n1gh13 elt;

nlflo::w.t (p.o.05) ~md 1.'1. r •• 1powse ourve \cme el;.;nlt1ohl",l,l.1 

11Mar (~.ble 4.46). 

5. Nodel: 1.0 first fruit. 

tue 11r~s .. :f 27 u.nd <.;t ,6 11&(1 onJ..y ,.67 llodes 'too 

tirflt. tr .. i t waile lotH! line C~ , ruad 7., nodes t.o i'ir~ 1. frul it 

1L tile first. IM'bSOI .. \ t.aole 4.}e). In. t.ne •• conti eeaeoll, tne 



Un- u 27 bad onl¥ 5 node. to fire1. frui\ while 1J1e line 

c; 4 Qlld 9.5 node. to first. tl'l.U 1.. iner. wae a ~.;ll.C1' 

5'''' o 

:for 8pp.arru~ce of firet tX'1l11. at lower llode. wi tb "'a.e apf'li

Oil t10n of etJ18pnon. In tori.tt 11118 C~: :?7 t t.ne node. 'to fira t 

fr\lit VB8 ::.67 (e1.lle::llon o?pa). '.17 (.til.~,hon 100 ppm), 

3.17 ~.t:lepnon 200 ppm) fwd , • ." (etn.phon .,00 PPlI). 'Ine 

reepone ...... e' observed eignJ.!1081.i~13 p0811.ive ill 2 ,eno\1l>ea 

(etbep1:um. 100 P::lJIl), 4 g8Ilo\li>e, (.ti.~.pnOIl 200 pi/a) and 4 

genoVvee (et.nejtllOll. ,00 Pia) du.rJ..ng 'Lb.e first 8.880n. lio 

ge.not.ype exo.p1.~ Uf 35 ~ e't.QephOll 200 ppra) vi t.h e1gn1f1olUlt 

neg!! \1..,8 responsive Ol1e;ner ll.04e nwabttr) wae ouaened m 14. 

entire e wd.1. 

H.espOllS. to tit Ul8pUOU D9plioa1.1on was !oLUld b,1e;..'l11 

eJ.gn1t1o&";'t, (p.0.01) and 1.llEI r •• ponee ourve WBS linear 

(tagle 4.48). 

6. Fru1 t. leng\tl 

';here wae no e1gnil'J.cant. .ffect of d1fteren\ l ..... le 

of e1.hephOll on fr\l1 t ltu4gt.n. but. t.ne geno\.rves d1ftere4 

e1a;n1!loant.13 w1'Wl respect t.o f1re1. 1.1.A.gtll (taole 4."[). 

The lJ.ne Cf; 27 had 8 truJ. \ lelig't.b. of 19.4, oa W'b.1le tne line 

Cf 50 lwd £~ f'rIl11. lel~th of 3:;.99 CII during \Be ftret. season. 

7. 1rll1 to weight. 

The geno~ypes differed ~lgLl!lcw)t~ ~ltn r.~peot \0 

tru11. weigh 1.. The r~u1Le was l'roa o. 50 ~6 (I..~, !N) t.o 2.1., q 
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(Cf 4') dv.r1n& {Uet. O1"Op and tl"OlA 0.46 k6 (Cr. 50) to 

2.00 kg (CS ;7) d\ll'1Dg ... end Maeon l1l control <. \able 4.;8). 

'rilere war no sl~flonnt, ettect U1- trQJ. t wel&b1. due 1.0 

etJlepnoll applioaf,lon. 

d. VolWle of fr\d" 

'lhe' genoVp.e dlffered e.lgnl:fioantl1 wl'\h reapect 1.0 

frui to volWAe. 2'r ... lt. volUJAtl rfl~.d from. ';0 All {CS 49) t.o 

2024 ml (<;f 4;) dur1ll6 f1rl$\ a.aEon w-"d fro. 426.,d tal 

(C~ 21) 1.0 1994.61 ml {t,L 37} durJ.ne; a.cone seaeOll in con

trol (tt';ble 4.'h). In. dl!tere.u 11 levels of eta.phon did 

not affect 81g.nl!lcantly tb8 £1'ul1. yolwae (taole 4.;11). 

'lbe line to 60 had onl1 a fleab irnlclmes. of 1.~.j CIll 

vhile \be line CS 1 htld a flean tillelal •• 8 ot 3. 3d CIA du.r1n6 

\he firet .. aean in control \ table 4.'1). In <.:5 44, t.ue 

fla8h tlllcme.s vas }.02 CIl 'etbepnon 0 Ppia), 2.18 os 

(eUlephon 100 ppa), 2.55 O!A (e\nepholl 200 P~).) tiDd 2.90 _ 

(etnepllOL ;00 Ptlm). lrw-1tt.g second ee8801t. tnere was no 81g

nlflchll t ett'eot of d1ffereIl to le".la of etnepnoll on f18_ 

thickness. 

Tn.e reElpoll.8 1.0 e\::l.~no.n Bpplica tl011 WIU! found e1gn.1-

flo;:~ll1. (p-o.G5) tU~d tile ,,'ec.f/o.uee awrve wai'! linear (tflole 4.4a). 
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10. [; •• 48/ tru1 \ 

The l1ne CS 60 1184 01113' 06 •• ede/fru1t. tlur.1ll({ i..l1.e 

tust. •• aeon vnlle the Une CS ~1 nad 707 ••• de/f'ruJ. 1, 

(taol_ 4.3J). There wae a elgn11'lof;.r,t. 1l'~or.aee 1n. e.e48/ 

fruJ. t in (;S '57 (.tnephon 100 pt;A and 20(. ppm.) vhlle 1Jler. 

waB Flgn1.flosnt. reduct,lou 1n ... de/frui\ ill Li, 10 and ...:~ 51 

(eton.pilon 200 PplI) IUld 1n CS 1 and ~E 51 (et.n.pnon 300 ppa) 

during the first .eaeOll. DurU:lO •• oond ee.eon, l4ere was 

.1f1.;n1flo~tn 1, redllc1.1o.n. 1.n e •• da/fru1 \ 1L d 26 :~1l4 Cf: ,1 

(et.tl.phOL 10U P;»1l), ~!:: " aud LS ,1 (.tn.pilon 200 p~) and 

l:~ 35 (.\b..PJlOl~ }00 ppm). 

lief.iponse of' t;'ucue16 geriOvpee to • t.n.pnon apra,._ for 

s.ede/frult VBe a1.uoied. Hesponae to .Ul.pAOI .. a~plicat.lo.f.l. 

weB f,';H1Ud e1gnlfioant (1'.0.05) and tJUt reeiJOl.l.". ourve Whe 

l!Jigulrlo~ZLt13 linear (tElble 4.4a). 

11. rr~t, Yield/plant 

The line C~> 27 yielded. 1.'7 kg wnlle 1.n8 line C: 51 

gave a yield 01' 7.41 kg during fire'" seaeon 111 conU"ol 

(t.able 4.1k). There was 8igni!loWl\ increase in 1ield U1 

8))plicn1.iOlL of • t.t1epllon (200 PPII) 1L C!: ?7. 'Hull !nor.Bee ill 

,. 181d in CS 27 wae 326.62'~ (5.79 q). The yield of C~: 27 in 

Wl8))ra.1ed con t.ro 1 vas 1.}7 ltg/plan 1.. 1'ne.l"e wa. ai&1.1f1oan 1, 

l"educ 1,1011 1L yield 11:. C~' 26 (' .u5 ~~) a1id .. ,!j 4:; (4.21 !(g) 

wnen p,prayed wi t:l ettle?flOU 100 ppa 8.L.d ir. i.t '6 \2.13 .It;J) 
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alld '. S 51 (' .65 kg) vnen 891"8.1ed vi \b. • t.ne pnon 200 P?lt. 

Th. yield rethlo,\lon vae 81Bn1flcant .in u~ " (1.d7 kg), C~ 43 

( 2 .d~ kg) and cr, ,1 ('.11 Xi) vlum .prated 'J i 1.b e tn. 9hon 

'00 ppm du.r1ng tne firet. H.eon. Dur1Ag tae second "ea801l, 

\bare WIle e1in1flo811\ differ.noe aDlOll.S t,.118 &800\19 •• vi \t\ 

reap.at 'LO yield, ou'\ t.b.re va. no eignJ.!'1C4tnt etfect ot 

d1fferent. 1..,.818 of e1.llephon on trw:t. 11eld/plarrt.. 

'lbe l.1.near Sli.d quadra\ia equ.atlone did no1. explair, Ule 

r.epon~e o! C\.Lou.ral~ gelA\yp •• t.o et.nepnon applic81.1on for 

trul1, y1eld (\able 4.48). 

B. Difterent-ial r."pOllSe of ~~1.lCUIll! geJ101,yp •• t.o eU •• phon 
8P.v1loo1.1on 

1. Per cant. 01' t_ale !lowertl tor 1Jlo firs t. 10 node. 

The lines Cb 1, CL ~a. <.;5 51 aLd {;S 60 .nowed til 

signifioant po.itive response \0 eYlepAOn (10C p)a) r •• ult.-

1r..g 11. J.ncreaeed per oent of tGale !lowere tor t.he f1r~·1. 

10 nodee dur111g tne first seaSOll. i:..16A1. 111les (Cf. 10, CS 20, 

(;f .,,, -..:f 36, cs ;a, cr 49, \':f' 60 hl,d C~ 62) £1'10".d 81.011f1-

(C5 1, Cf ,. C8 4, Cf 10, .. 
C~~ 43. C~', 49. cs ~O, c~ 60 ;:l,Ld c.s 62) snowed eignilio&llt. .. 
pos1 tlve rep.~iOli.1~(~ 't.o e 'l.ae ,!LiOJ..i (30( f'~m.) d...ring i.he :Cir&t 

eeaf10ll (tn ble 4. 5a ) • 



'rabl~ 4.5. ;';ffect. of et.he;:;hon on yield a.ud 1t.e aO:ilpOIJ~!Lt. CMrect.erf' is. 20 ol1cwn1e 
genot:fp~p 

n. :'er cent of fUHle llovers for fire; ~ lu lWdea: 

C ppu 100 ppm 200 p~,. 
~~--------~~~-~-~-------~~-~-~~~--~-~~~-~~~~~-~-~---~-~'--~---~-~----------~-~-------~~-----

C!-: 1 

Cf: ., 

CC 10 

1 

.:., 

E 2 

0.60 
( 14 .... iU) 

7 • .,.0 
r 1:: 1(,) 
\. ..J. ...' 

6.21 
(14.43:'-

1.37 
( lj.7~) 

0.99 
(11.45) 

6.90 
(1,.32) 

8.02 
(16.45) 

6.6G 
(14.,ti) 

1.6., 
(1:-.?:',) 

10.46 
( 1u.d7) 

11.05 
(1'j.41) 

6.'~4 
( 15.2d) 

6.39 
(14.64) 

d.02 
(16.45) 

7.87 
\16.29) 

7.25 
( 15.62) 

6.66 
(14.9d) 

7.59 
( 1). 9'j) 

(.5-.).40 ) ').70 
( "'.). '4) 

( +4~). 73) 9.71 
~ '~.51) 

(.11.16) J.24 
... 16.60) 

I .. -13.30) l.d7 
(16.29) 

(-10.19) l'.d2 
(20.11) 

(.12.75) d.5rJ 
~17.03) 

(- 9.&0) 1'.d1 
(20.10 ) 

(,0) .1.11 
(16.55) 

(- 'II! '"7) J.~' 1,.:,;6 
( 1·).d7) 

( +.:~6.91) 1<.J.26 (+176.67) (19 • .,0 ... " "6' v. ,_ ) 
(2: .• 29) 

(+;1.57 ) 15.01 ( ... 114.23) \.1*.1'3 ,t 0.20) 
(2).4') 

\+32.6j) 10.14 ... +OJ.20) (16.24- • 0.26 ) 
.. 10.51) 

tt- 6.7;j) '1.,0 (- O.95i ( 15.59 + 0.20) 
i, 1~.66) -

\.31.4J) 13.02 ( .. 5'.73) ( 1d.96 ... 0.26) 
(21.d2) -

(1'22.')2) 7.'2 (+ 4.';7) (16.09 .! 0.20) 
( 15.10) 

(.4~/.26 ) '5.00 ',+07.03 J (ld.74 + o "'6) 
." . # 

t 22.79) 
(+21.41) 11.57 ,·73.'20) (16.6C 'I' C.20) 

~19.d9) -
(.4~1.64 ) 14.23 (+·d1.74 ) , 1J. :;7 .t 0.26 ) 

(.,,,, 16) ~ ,,«.".. 

~2 6.6~ 7.50 (.12.2J) J.2C l+37.1?j 1~.~ '.4).70) ('6.7~ ~ 0.20) 
(14.9~) l15.90) ~11.G6) (1~.44) 

~------~~~----~~~~-~--~~-~-~~-~-------~-~-~~~--~~--~~~------------~-----~~------~~~~-----~~-
i.'.li. (0-0.05) '~ll.n. plot. \rea1..lleL't.~o "~1 4.21 ut;. ~'lot trlibt..ue.L1.L Wi\;J.il.l. ..,;.;, 3.1':3 

;:'2 1.31 ;aaiL. )J.01. 1.r~td,.ilel.tf-; ~.2 2.41 
, .. vlot. tre.t~t..1el~t!: 1 5C,:<.:.1I. ?lot. t.r..::c:t::.1f:ktt, wi1.a il·::1 3.63 
. u"; ;'1 ,." (lhAI,) ~lot. -u-e/:.l..;;l~l.t.(. H", 2.50 

;;'" .20 r 

lh1,':\ ill P relll.,HUde 01. '~ne ri.;Li.'t. side J..r;.dic:;·"te pcrce ... u1t;e iLCl"eaee or decreeelt'!. 
Il8 t,· i1; pure)}, i.neei ~ -,.i'ver. oelov idHc:, "e 1..r1~._(-!fOr~led valueE 

(co:~1.d. ) 



,!'Ft cle 4.5s. COll. i.lnued 

Ger.o V I) t! e 0 ;?~;,;i 100 v~>m. 200 Pi·!ia 300 p~m ~eu~ • f; .£:1 -
~-----~~~~--~-~~-~-~--~~~~~-~~----------~-------~---------~---~~-----~~-~--------~-~---~-~~ 

"1 1-}.6j 19.~6 (- 1 • i~ . .j ) (22. ')7 (. 16 ~6{) ,; ~1. ,4 (+161.76; 
t (' 27 (2u.35) \26.11) (20.6'5) (4~.dO) (31.74 0.26) ~. , ~ 

16.6::- 20.55 ( +?'3.(5) 41.70 (+150.::10 ;' 50.23 ' '" o~' 23" :'2 \. +2 'e." ) 
(24.06) \::>6.:;6) (.40.22 ) (4:.1'3) :,34.0) + o 'V', \ - • .ct.., J 

" ~l. ,2 17.26 ( +->:1. 1j) 10.91 ~+10?90) 17. :,6 (., .. k:..41 ) '" '17 1 ,\ ': 24. ~6) (2"').7'1) (24.7'1) U'3.~2 + . 26' , 
?U " .:',.J ~ .. ,". w 'l J 

14.32 24.32 ( f3 "3' 21.03 (i·4' ,G) '2\...47 t .. 42.95 :"J(" ,+,' 0' '. 1. " \. , .• u 
t: (2?2/ .. J f 2' ~I \ (21.29 ) (26.30) ~2S.4q 0.20 ) \ 'J. :J) ... -

1(- j.61 6.60 (+17.6:') 9.39 (+61.;0) 10.}j (+U; 2f.~ 
,~ 1 ~'. vi c; 31 (1;.71) (14.09) '1'[ tj") (1 . .).SO) (16.31 ... 0.26) ,. ., -~;2 ~.~·H) 6.26 (- 6.?9) 6.39 i_ 4.34) 10.26 I. +~3.'9) .. 

\.14.:.k}\ (14.43) (14.64) i, '.).0-,.) ( 15.1:i .t 0.20) 

~;'1 6.15 J.01 ( 't-4f>. ~O) .j.17 (+3?:iS) 1{;.:3 (tn6.}4) 
nc::> 35 ;.14.;6) (17.46) (16.61) { 10.6: } \. 16.17 + 0.26) ...... 

1S.53 6.5') (. 0.31) 6.61 ~ + 1.2'.; , 6.:-3 
. ,.~ '\ 

;:"2 "V) 
(14.~0j (14.d3) ( 14. :)C) (14.;.)0 (14.:.3, • 0.20) ---, S.6::> 1.95 (.19.5,) 11.92 (+7).2')1 ,;.02 \+2G.bO) 

(:L. 36 (14.94) ~16.'v) (20.13) " H 4") , 1 r :J9 i 0.26) " ,.). .J ~ '.~.' 

"2 6.26 1.00 (+11.d~) 6.3'J ... + ?O"')) 6.6;,) (+ &.'11 ) 
( 14.49) (1~.34) (14.64) (14.90) (14.d6 + 0.20) -

"~1 d.Oa ';}.55 ( .1;;.;.19) iJ.JO (+ ::l.91) 6.91 (-14.4-.,,) 
(;t 37 (16.~2) (l~.OO) \17.26) (1,.24) (1' 7(.. .:t 0.(6) . 'i. .,I 

"';'2 & • .,0 :3.32 ( +'32.06) 6.6?j (+ 6.03) 6.25 (- 0.79) 
(14.:>4) (1b.17 ) ( 14.':}v) \14.4U) (1~.1:J .!. { .20) 

6.45 ;).61 ' 3""' 2 . 11.2) ~ .14.1'1) 9.09 (+J3.10;' "', \. + ~. !J) 

C~ '5d ~ 14.72) (17.06) (1S).6;) ( 1e·.33) \, 1'1.44 .:t 0.26) 
;~of2 6.')0 0.75 (+26 • ..:.1) 9.)1 ( .. 4).62 ) .;,;.,.>6 ~+2J.41) 

(15.2; ) (11.21) (10..;1.31)) (17.}2) ( ,'(.03 + 0.20) -
C: 43 



l'aole .... ~. COl: t.1.f4ued 
--------~-------~--~~--~~-~~~-~~~~-~~-~---~~------~--~~----~---~~-~--~-~-~-~----~-------~-~-

100 p~m. ",OC ppm 

--------------------------------------------------------------------------------------------j.06 
(15.431 

7.'0 
(15.(..7; 

rl.3'.. \- ':j.bl) 
l 1 ).1;) 

).31 (+£''1.5;) 
(11.76) 

;5.01 ,,- C.6? J 

(lL.4~) 
'7.71 ~ .. ).&~:) 

(16.12; 

~1 6.61 6.40 (- 5.~j) 6.0'3 (~ 2.40) 9.36 (.4C.3~) 
~ 46 (14.)7) (14.~~) .1~.1~; (17.dl) 

',.. ....... 6.62 6.7::::' ( .. 2.42) 9.60 (+46.~2) 7.90 (+'9.34) 
~ (14.31) ,15.1C: \lu.13j (1 .32) 

i"1 ';).3? 11.17 \;.26.29) 2;.Liv (+14>;·.1.;;) ;(." (+22,.64) 
(, ... 49 ( 17 • 7:.; ) ( 2(:.07 ) ( 2). Go; \. '.3'5 ... 4 ; 

<.of') 24.)" 21.0; ,-14.?7) 24.23 ~- 1.22) 23.7) ~- ;.1,~) 
c. ( '2). 63 ) ( 27 • 29 ) " 23. 4n ) ('j. 16 ) 

(16.",1 

(, 1,. j? 

{1~.65 

( 16. 11 

(24. ':1.-, 

( 20.31 

+ 0.26,,: 

t C.'O) -
... - 0.26) 

... :, .2C) 

:!. 0.26) 

... 0.;:'0) -
Ll 10.25 12.00 (.1;;.')6) 14.2) (1'3J.2;» 17./jO (+74 ... 6) 

\,f 50 C1·,;.6.)) (20.27) (22.21) (2:';'.0'3) (21.;:,) ... 0.26) 
i:,~ 9.69 15.52 (, .. 60.11) 1;.;6 \ +37.'..::1) 16.71, .. -7:'.4':,: 
, (1~.1;) (23.?O) (21.44) (24.13) (21.7; ~ O.?O) 

>:., 1.2~ 11.75 (.61.05) 7.93 (. 9.~3) 10.11 ,+:~d.2£) 
l'~ ~1 (1).63) (2C.05) (16.36) (1c).54) (1'1.;:4 .!. G.~6) 

;:'2 ':".46 .J.17 \t2G.47) ).90 \+:,3.ll5) ).0(: (+39.32i 
~14.12) l16.61) (10.34) ~11.46) (16.70 ~ G.20) 

~':1 12.0; 22.26 vtd5.0~) ".97 ~+lJ).OO) 20.40 (+'70.24) 
,,':7 60 (2(.2-;)) (20.15) (;£.d:» t2b.91) (20.'", !. 0.26) 

~ 13.36 ,2.dl (+14~.~J) 40.60 (+203.~9; 26.21 (+g~.lu) 
2 (21.44/ \34.95) ('3').~,..» ",O.60j \.31.u) ! U.2CL 

'''1 ').7(, 13.10 (+34,.22) 1.;,) •. ,JI ·.,t-~J~~'.T') lj.-.;.1 (+61.j'3) 
(~ 62 (1J.20) l21.22) l2,.71) \23.43) ~22.14 ... O.?6 i 

A lG.62 11.05 ~~ 4.0)) 22.3) (.',0.03) 24.63 (+1~1.32} 
2, 1 ,,} "2 ' 1.:l 1 . (f')' 2 ) ,..' 7" , '" A 11 (1'" ," ) \ 7.',', "':1.4) ,,",.I. 4 ,~J. /:')) \...::"". + ,.~~V 

~----------~-~--~-~~~~~~~-~~~~-~----.--~~~~---~---~-~--~~-~~~~--~-----~---~--~-~--~~-~-~-~--, " .' ( 1 ,~ ~11 1 ~" , j l' '/' 1 2 I"! • :' ~~ ,:~n:!. ;': 1 :} • .!.. (; ~ J , iJ. ~.:t~. ~I 
~ • ~ ~? \ 11 .32 't C • 51) {1 j. 20 +u.:"l ' 

(20 • ..)7+1.22 ) 
,,~; 1.001:(;. ::"7 ) 

(22.4:;;+1.22) 
,,21.?6:!C.:;1) 

f;.o - --------------------------------------------------------------------------------------------



'iable 4.50. 6r oent of !e~ale flowers for first 20 llodef: 
-~~~~--~~~~~--~--~~~---~~--~~---~--~-~~~-~---~-----------~-~---~~----~.-------------~~~~-~--

lOG p,a 
~-----------~-~~~~~-~~-~--~-~~~~----~-~---~----~-----~-----~--------------~-----~~--~-~----

10.60 11.09 ( .. 4.(2) 1'5.61 ( .... 2\ ... 4:. ) l' 'r (+4d.11) " '1 :.,. v 
( 1 ,. ~ T·, , (19.45) ~~1.65) ~2J.'4) i 2{' 6 0.20; ;.; • ~'¥'~\.... J \ "".J + 

"~J2 11.54 13.,)0 \+20.4::') 12.51 (+ ,.>.41) 14.u2 \ +~'v.42} 
(19.1j6) (21.;3)) UW.72) ,22.64) \ 21.2·.) ... 0.11 ) -

:.' 1,.;C 7't) (-40.:l~ ) 12.20 t- '1.67 ) 1~.'9 (.1:i. '11 J -'<#1 .v .. 
(21 • .,3) (16.27) (20.51) (23.10) (20. ::·2 + C.20) 
11.1' lV.O' (- 9.90) 11.}3 1.:1v) 10.:;5 (- :>.U4 ) -

'''2 \i' 
i.. 1}.41) \. 1,).4 .. ) \1).61:: . 1 ' 9; (1).13 (.~.17 ) \ ' .. .1'., ,,- + 

~ . 11. :;7 hI. 17 (-14.;2) 12." ( .. ).;'0) 12.65 (+ 6.57 ) .... , 
\. 20.1 :;:' '" ld.60 i ~ 20.73) (20 • ..>4 ) ~ ~)C .u.j + C:~~.20 ) 

1fl.5'3 9.75 7.41) 11.4<) (+ '.J. ?Ed ,;).7' (-16.70 ) -'" (-'''2 
( L>.)'3) (1,.;,.1')) (19.74) (1/.10) (.1<:,.51 !. C.ll) 

,.,' 11.1, l'.:>u \+ 3 36' 1.,).15 (·.62.·::.7) 1,.:)3 (+42.:;1 ) • ,I 

(1~.50) ( 19.t)9) (2' '"'2\ (23. ~lO) (22.03 0.20) ... r:. . I .. 
i.:

2 ").0';:) ... .).· . .,;6 (- 2.42) 10.9--> ~ '-'0 J3" 12.9) (+43.06) -"" .'. , 
(1'(.~4) (17.32) (19.;?) \23.12) (1d.i.); .! 0.17) 

r;, 10.56 9.74 {- 1. Tn 16.'31 (+:;;4.4:; ) ,.-. '}1 ( +50.&6) ... 
(1.3.96) (1;J.18) (23.62 ) (23.51 ) (21.12 + C.20) -L2 9.90 10 • .,9 (. 4.:J5) 12.0; (+21. 52) '3.4u (+36.16 ) 
(1.3.34 ) (1:j.dO) (2G.}O) (21.54) ~1'j.74 ; C .11) -.', :??T; 22.11 (- 3.;0) 27.'33 ( ... 21.94) 37.53 \1'63.&7) 
(?j.61 ) U';,.04 j {;1.)1) 1.37.70) (31.:;) ... O.20~ -

i? 1'7.J) ? 1.·:,;.;') (,:-:1.1;,'; "~·.43 (f-96.94) 41.46- \+13(.46) 
(2~ .0,)) f "'73 \ (3£.~; j ) 4 '," 0 ' (;?;') 0.1'1 .. c: .-> I ~. u. :}) .t 

~--~---~--~~~~--~----~~~---~~-~---~--~--~---~~?----~~~-~-~~~~~-~~-~~--~~~-~~~--~-.-~--~~---E ~ 00 ':::",... -,101. treu toat$,t 't~ vi tail . r,:>, 
; •.• C>an.05) i'{sill plot. t.r(;t~l t.:aB.ntr- . 1 ,. ')"i.':~~ •. " filo" .. ..:er ~_ .. :. ; ·~"1 ·it"· r:. 

·! .... 2 .',....., .l .. Q.LJ. ... r' \II \&I. ,.::l~t:~ ..... ~ .. t .-;/2. vu 

fu.:J plot treat.aeLttJ' :; .• 06 ,·b.1..t.. plot t.rea~~l.tf· 1,,0'11..11;.':;1 ';'.79 
~! 1 .04 e\1 u ,) 10 1. t.re ti1.~llel. t.E i~... ~. 1 C 
~. ~ 

';';'; tn ill Jart3L i.,ieF·l[.; 01 l..ae r1 ;;1 t. fid~ 1.:.,6 ica1.e ...:,erceLt.!"',e iicreaee or t!eCre3Se 
Thd,a ix. ;;:·.\rent,;H~!:ir ~lveIl belo\l ilJ,(iicb1.e t.r~'he'ormed v~Jl.ae~'. 



-------------~----~~--~--~~~~-~~--~-----------~~--~---------------~--~------~---~-~-----~~-
Ge1i,O . J 'ties o ppm 10e. pp.l 
~------~----------~----~~-~-~--~--~-~~---------~------------------------------~~~-~-~------

':'1 14.4) 21.27 (+4[.'1') ) 2,.4) (-t1 t J1 ' 1 . .>.;)9 \. +30.31) J.. J 
," ~ ?d (2~? 3'1) C:"1.4'1 ) ('~O. 33) \ c' ).,.>4) (26. ;;0 .... ')1"' '\ 
\. . .! '-..Ie' V I 

1::;.72 23.44 (+4'J.1')) 2;.13 . '3' 7.4' ~'1 .40 (,. 4'~ 

"2 ........ ..• '. ':J .- +L'.;'. {; 
(~4 1;1 U\.:..36) i r, 1') <'21.61) '''7 ;f e.17. " , • i \. ':::J. ? "-. (' . ) ·t 

., 
10.14 7.64 ~-?4.65) 12.l6 \.2,.·;;;4 ) 11.37 (+1::'.13, .. 

"'1 
i. r ;1 ( 1r).~6) \,16.05j ( 20.J~) (1).70) ( 1.. ... 51 + 0.(0) 

J.6. 1.2·j 4.1;; J.dG ( + 1.;4) 11. ,L ( + 1 • r' ", -:"J~ ~ .. • ,!-t' j 
C ( 1 ~. 1·~ : ~ 11.'14) (1..:..24) , l' .,) /, 1 ;,.5(.- .1<{) .. J.u + -

-~1 7.75 11.02 (+4:" .1)) 11.'14 ( +:; 1.4:) J 11.66 ( + :;', .4;; ) 
" 35 

(',6.16 e' (lJ.3J) \. 20.04) " 1 ).97) ( 1,,,,.33 .t 0.20) 
t", ,'« 

10 •. :.6 10.02 \- 7 ."'(3) 10.39 ~- 4.33) J.14 (-1 :j.J4) .. ,., 
t: (13.2)) ( 1->.46) \. 1,,).dO) \,17.[,0) ( 1,.;;.53 0.17 ) + -

," 1C.39 11.20 " .. ;'.dO) 14.,,;0 (+4?4'l) .1.6J (- 6.03) '-1 
CL 36 ( Li.d1) (1~.55) t 2~:.6') ( 1 -,). 12) (1'1.71 ~ 0.20) 

":2 (j.29 9.04 t+1J.70) 0.97 (+ .,j.20) 10.23 (+23.4(1) 
(1,.74) (liJ.2d) (17.4') ll.".65) (17.17 + C.17 ) -

'}.2d 10.42 (+12 .?,j~ l' '4- (+E .• d1) oJ.43 i.- 1.16) ~~1 u.·,,.) 
COol 37 (17.14) (1::>.8'3) ( 1:J.22) ( 16 • ..)7) ( 1.j. 16 + 0.2(;) -~;' 6.30 9.64 (+40.12) '1.'2 (+ 6.40) 9.95 (+44.62) .... 2 

(15.21) ( 1,,,,.09) \1?7U) (1,J.39) ( 1' .• :J4 j: C.17 ) 

:'" J.11 1 G. 57 ,e }" }' \ ',+ \.t. ), 1,.61 ( +f;1 • ..>2 ) 9.;;jl (+?G.3td 
( H>. 54) ; 1 7 '. (21.6:;) (1{.;.26) ( 1,,,,.,=.;6 C~.20) c: 3,,, " J. J i .. 

.).61 ') .;j1 ( +'3. ;34) 1U.03 (.17.19) 10.4'::· (+21.4}) -
;':'2 

( 1 'I.Cl6) ( 1).?~) (1<3.';)2) ( 1-J.J7) ( 1,.».11 + 0.11 ) -
"1 ..:..:,0 10. 7~' (.20.45) 11.16 (.,.2..1.3:1 ) 10.00 (+12.36) 

C;., 43 (1 r
, 3':' 'I (1:}.11) ( 11.52) i.. '<5.44) ( 1;,.61 .t 0.20) ... • ,_ I 

9.d4 12.6;: ( +2 • .).66) 12.?1 (+24.09) 9.95 ... t-
.... f"""'<'. 

"'2 \.'. L (; ) 

( 1J.2:-n ( ;::'0.,::>4 ) (20.4,,) ~ 1, •• 3) \ 1 j.49 ± C. 17) 

1'·1 12.01 12.1'3 (+ 1.50) 10. 7~ ( -1· .49) 11...6& (-11.24j 
; , 

44 (?O.27) (2C.44) \19.14) (1).05) .. 1}. 73 1. 0.20) 
E2 ,].,)9 ).00 (-c'. 10) 11.' G ~ ... 1'7.2)) 10.9~ \+1~_'.41/ 

( , ,.33, ~1d.3(') (1].J1) \ lij.~)9) ( 1,).96 .. (J.1'l) cr:: -----.----.... .- ....... ------.. -..... -----.-.............. '-'-....... -- .... -... ~--~ ... ------_ .... __ .... _--------... - .... _ ... _-----------------_ .. - ..... 
\. C~ .... i~ 1A~" • ~ 



---~~-~-~----~--~~~~~~~~~~---------~~~---~-~-~----~--~------~--~~-~----------~-~~~~---~--~ 
100 ppm -- .. -------~---~-~~~--~~~--~~~-~~~~--~--~----~-~~~-~~---~-~----~--~---~----------~~~--~---~ 

7.2" 6.75 (- 6 '4) 9.0, (.~24.90 ) , 7/... (+21.02) 1 .'" I 
;.). .J 

~ l' CO) ,~ 1~/.06) ~ 11.4:)) ;, ,'1.21) ~ 16. ';4 0.20) c' 46 \ :;l.e + 
10.11 9.60 (- :>.04 ) 12.64- (+2:;.02 ) 11.41 {+12.~6) -

1~'2 
('.j.~4) (ld.05) "20.d2) ~ 1).74) ( "3.2') .:!. 0.1~1 ) 

1 ... 19 14.7'1 (+ 4 .t/)) 21.16 (+4,.12) "'.. 7 (+67.50) ~A1 ;(.':>. J 
C 4') (2~;..13) (~"" 6" '\ (27.,9) \ 2'3.1 ~j) (2~.'3':) (J.20) , ,'. Ii) + 

~)2 2).20 21.22 (-- 'j.53j 2;.43 \ 'j- v.g)) 20.0;,;) (+1;;.00 j 
\20.7']) \27.43) 2· I), 1.?7. ,.) ( 2o.\a e.l1 ) \ u. i + -

~" 12. ,7 1'.J4 ( ·+26.01) 1'1.34 ! 37 ~5' '10 + • } 1).'7 (+:i4.1v) 
Cf 50 (20.77 ) (2'.45) (24.61) ~16.11) ( 23.33 ... 0.20) 

-:'2 12.45 14.:J1 (~1J.4 .. ) 16.05 ~ +?;.). 32 ) 16.95 \+36.14) 
(2~·.6(,) (22.6.J) ( 23.61 (24.31) (22.d2 .t 0.17) 

B1 9.')0 13.42 (+34.74) 12.07 ( .. ;7.2'1~ 14.20 (+43.3'1) 
('t: ~1 (1.>.4: .. ) (21.49) (20.d;) (22.20) (20.74 0.20) ., .... ' + -

" ~~.43 10.67 (.13.15) 12.?8 (+'~O.22 ) 10.51 (+11.45) 
'~2 

(17.dd) (19.07) (20.51, (1u.92) ( 1~.10 :! C.17) 

1~1 1:3.27 2"3.16 (+26.1'1 ) 29.15 (+5'.?~') ~3.7d t .}o. 16 i 
. ".~ 60 (2";.31 ) (2d.Ti) (32 .6'J) (2~1. lti) (2u.9o .! 0.20) 

-, 'II, 17.70 26.08 ( +47. '34) 34.,6 (+1J4.12, ?6.01 (+46.95) ;"2 
(24.00) (3(,.71) (;j.d9 ) (.,0.67 ) (3,.;.54 ... 0.17 ) -

.t'1 1 ';.13 ld.19 (+20.2?) 17.05 (.12.6')) 14.00 (- 7.47) 
G !' 1'. \~b.d:J) (2:'>.?4 ) (?4.39) U?1.'j7) (23.62 i 0.20) Or 

1 ',.4,) 14.22 ? 7 .~IS ) r" 7' 1+34 17 ' 21.36 ( 10;;'}.25) /., t...~ .. 4<;'). 
"2 \ . " 

(23.15) (??15) (27.09 ) ~ ~~" .?;) ( 24.')~J '. 0.17) -
-----~--~-----------~~~~~~~----~-------~---~----~-~--~~~~_I~ ___ ~~~~---~------~-~-~~---~~--~-~ 
,ieW'a'1 (2 .03.!O.::L,) (2C.;J4+C.Jd,~ (23.?4!C.J'.:» 
r' -. - , '''} f'1· 'l(.'{' I ~1 /" ·-r, ox7" ('")r) ~' 'ill1' ' • .l2J1 ~:'2 l"c',.v ±!,' ..... ) l"C .vD.!v ..... I \' ,:.:J,!.\ ..... I 

( 2 ~ • 7 1 h,. -X.l ) 
\ 2:; • '+ 31:1,.;. ;'1 , 

-----... - ............ - ................... _ ... __ ... - ...... ,..---- ... ---------................ .,. .... - ....... - ....... --............ --.. -... ----.-.,. .......... ,-.. -~--... -.. -... -~-.. .. 



--------------------------------------------------------- --------------.------------------
~----~~--------~-~~--~-~~~-~--~--~~---~--~~--~--~>---~-----~~--~--~-~----~--------~-~~--~-~ 

1 

C 1(. 

CS 26 

:. 1 

; 'I) 
c. 

':'1 

1"5.1} 
( ;-'1 • 3C: ,; 

11.')1 

1'",.77 
(2#-::."1J) 

11. ,j, 
(?':.I.:: ;" 

lU.44 
( 1.) • .:,.5) 

1('.'5; 
(1;.>.00) 

J.9} 
( 1).37) 

' .. J. '55 
(16.79) 

·j.?4 (-qJ.;:;,) 
( 16.:;., 

11 • ',(; \ - .,. 7 :..,; ) 
( 1 } .64 j 

10.3S i.- 4.52. 
l 1.· .... 1~)) 

'.).20 (- 2.32" 
(17.73; 

11.,..>0 (,;. 1}. 0;) 
U:'C.O:J) 

d. OJ (-2~'. 14) 
( 1(). 'Y3) 

10.54 ( ... £;. '14 j 

(10.3)) 
,j.a6 i. .... 6.11) 

(17 • .,2) 

14.34 ( ... ~.'7':'~ 
( 2:~. ~:.J '; 

17.:;;': l.;.. .. ;. Tl , 
, ;\; .12 I 
1}.,q 1.-1,.1;1. 

~,~\1. 1;-.1) 
10.2) .-1(1.6\.1. 

:" 1 ,;.0 1
;; 

11 • 6i.:. ,'1 .41 , 
\1-).97; 

1 o. 1 ;~~ t~ 1" ~; ~~. J4 ) 
( 1').11; 

1 C .:;'J ,,-:. >, .'j 1 ) 
(24.\,13 " 

1 r, 1; ,. _ '; '~"I': 
\",,;.~' \. L.J',,~ 

( 10. :'1(1) 

'3.70 t +'') .:.7 () 
{21 ;IL 

j.4'"/ (",13.41 
:.. 1'/ .T2) 

13 ' ;, 
.:j~ ' ..... 

~. i .67 ) 
n .37 ;.

\1).71; 
1 .; 1 J 

1'.;.',;1 (- 1.,A) 
',:: ~:: • :::) I 

.J. ')0 :, -: '", • ~; 7 ) 
, 1".01 , 

11.2(, \'" ; .• :.3; 
\'1;-.:.,;:;) 

.;p. ?\; C --1·-~~. t",.») 
i: 1,.64) 

'i 'i). 7 I I-:! 1. )0) 
( ? 1. ~/_1) 
11.: 1 (+1 v .1'J) 

i.. 1 J .:.:;.4) 

13.'{; (+;,.;.r!7) 
~ ;, 1 .',:; ) 

lC'. 7J !~ +;?1. 1G) 
:,19.11) 

1"1 1..).23 20.7) ,+14.04) ;'7.99 (+):5.:;4) 2).2~"'., .. ;:'o.?;) 
t!' '27 (2:".2J) «('7.13) \.;1.')4) C~<!."i2) 

~~ 14.1~ 1~.'· ~.2~.00~ 2~.9~ ~+03.41) ,C.ll l ~112.G4) 

''\ ~ (, . ') '~~' ... C: 1'1 . <' •• , 

1 

'?L:. 1 : (' 'I' , ... ' .... .; -
,. 

1 "'Y.' , . ,t l' ..... 17 -
, lj.1iy. '" ~~,.·14) -
\ 1 ).30 + 1..,.17; 

17 • . ~ ~ 0.14 } -
(21.19>.! \../ . 17 :1 

( 1 ).4 .... 'i" i:. 14. 

\ 2(..,.? '1 ''ir CI. 1'( ) _ .. 

" 11. ,le ..( 0.14 ; -
(2 .2'1 + " 1',' " .. '. J 

t':.. :',?:".11} (2 1;.3:-3) ,-)\).54) ('3.2B) ... 2" • .;6 v .14) 
-~----~~~~-~--~~~-~-~~~~~~~-~---~-~~--~---~-~--~----~--~--~~----~---~--~~~--~----~~---~--~-

"'1 
1"2 

~1 
"'2 

2.",1 
1.:?1 

1.00 
j.J' 

~. i.10 ..... 10 t trt:1~:I. .. -oial. tt lrIl. t.., .. U. 
>.:)8. 1.1:.:. ;,10 't troBWli;l. t.~ 

<'Eli.t. ".LO t. trea t.''-i~~i;''S vi t.ub. 
fJuO p10 Lt.rer.:: '\,;,l':lltE 

Da. t· ill tYlren1/1 i';-F, ic Ol, t;l~~ r1,)lt. Flioe i.l.Ji iet: \of: t,erce,&;. l.t:: e inc.rljl~,\::'~ oj.' dt!tcrt::~~st!.. 
Ut":!1,J i. p~,re,Lt.lef'if ,';lV01, ,)elOi! il.d1(;,;::t..e tr;~1,S:t'O!'!i1{0d v;:l,.ef,. 

2.16 
1 • .;., 



Gel.O ~\r at'! 0 ppm 10e 1l;&D 20e p}>m ;c(; p,.a ,\il.eaL + ~ .• Em --------------------------------------------------------------------------------------------
;;'1 13.1:) 2C.4,," \+S';;.?7} 20.uO (+57.7' I 16.'91 ( +2,;..£1', ) 

C' 2J (?1.29) ~6.)1) ~2'l.14) (24.2·..;,) . , 

",J.-", 14.J:- 1 ') .~J3 (+'4.21) 19.16 (r2) .o? ) 1j.)4 . '" ~4' I.'" L.t. ~:; ; 
£" ,72.(6) (?6. ,? ·~2'.J6) '~2&.O:J) 

;.J 1 j 7'~ :-:..4? (- 4.10) 10.;;.1 (+23.12) 10.6~ ( ~21.'4) <- ..... ..# 

, .. \' ,1 I. 1'1.?3) ~ 1:~ • .j-n ~ 1'J.19) ( 1 ) .C~j J ) .It. 

; ',,> 
...,r· ,.4~ (+ 2.,5(' ) J.3J \.+ 2.07) ~ '\" ( .. 1&.:.:?; ,,,).ce· .,' .... ~ ./' 

II; 

1" 6'" ~ F 90' ~ 1 ().(.,4) \. 1,.C3) '" ~.l. ()) \ ',J.' ) 

t'1 ',,;..42 11.7) (+39.:.:,:; 12.4.;) (+4J.22) 'IO.4.J ,,+;':'4.47 ) 
,,",,\ ~ . }5 l16.d7} (.20.0,) \ 2~,.6j) l 1 .... uj) I,. •. 

;:"2 11.,1 10.7" ~- 6.7·,.;) h.~.61 (-- 7 .':.l2 ) 10.12 (-12.vUJ 
~ 1 J.,") ( 19.12) (1).(;1) ~1d.?') 

. 5"> J.6~1 \.."'l}.:;,O) 12.)} \. +~?46; ",.OJ (-. " r: 

"1 .. J. ~., J. ,}O) 

c' 36 :: 1&.9:)} ,,1..,:,.12) (21.13) ( 1b.0)) " 
62 :j.14 10.4'7 (+14.S51 3.02 \,- 1.3\; 10 • ..>; i. + 10.4:1) 

(17.60) ( l...>.,j";) ( 17 .4~j) ,1j.22) 
~. : 1.92 ).16 (+15.66) 9.1e \.i22.47) '1.63 ~- ",:.3::.) ) ·.11 

(;L 37 (16.;4) (1'l.62) (1,:1.15) (16 • .,1) 
r' f 4" 9.79 (.,1.00) 7.d7 ( +2'1.4:') :) . ." \. +2.;J..24) ~2 \,j. '"' 

(14.75) ( 1.:,i.2,) (16.2)) ( 16.75) 

~1 7.62 9.05 (.10.77 ) 12.10 (+5-.;;rJ) ...:>.22 (+ 7.d7, 
Cf ,~ (16.02) (17.51) (2C'.30) (16.66) 

.~ ~ 7.12 10.00 (.29.5"~ 11.05 ('1-4,.13), J.l1 \. ,..1.).01 ) " .... 2 
;1;:).1;, (1 ..... 43) ( lJ.42 J \.1'1.57) 
10.0(; 10.d6 (~;.:,.6h) 11.;4 (+12.40) ,~.19 (-12.10j 

,,1·J.44) (13.24) ,lJ.S3) ,,1'1.24) 
~2 ~.2' 11.0~ (+20.04) 10.~4 ,.17.44) 10.05 (t 0.~J) 

(17.6,,)) (1J.44.} (1'3.22) l1.>.41~) 

(24. jC .. 
• ~l, .... -~ 
1. t:, ".,J , ..!. 

( 1·".(U + 

(1'1.h. .. 
( 1:).12 :t 

(1).13 .. 
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(17.64 .. -
(1'l.~9 .!. 

( 1 ":>.63 .!. 

C. 11 ; 

C.14-

C. 17) 

(;.14,; 

0.17) 

0.14 ; 

C.17 ) 

G.14) 

'~".11) 

" .• 14.: 

""'.17, 

C.1,.) 

0.1"1) 

:' 1 A) \,:. ' .... 
~1 10.18 10.i7 ~- 1.0J) 9.16 (-10.02) J.94 (-1?1J) 

C~ 44 (ld.61) (lJ.51) ~17.6~), (17.40, llv.O} ~ ~.11) 
:"2 8. ,6 d. 4d (+ 1.44-) 'J. 77 (-t 16. oj 1 ) tl.7 6 (.. 4. 7:"i ; 

(1(, u1) '16 t'l~) '1~ ~2' ·lU.·' ..,-;:\ "17 2.l + Ci 1 ) -----_~~ _____ ~~~~~ ___ ~~~~~~ ___ ~~~_~~~~~~~~_~_~~~~~_~~ ~Jw~~_~~~~~~~~~~~~~~ __ ~~~~~~_ 
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"'1 il.91 
, , 50 (20.1)) " . 

1'5.27 :"2 
( ?1.36; 

'::'1 1(J.?~; 
. t" 51 (1,;.6:;..) ''-' .... ' 

).6., '~2 
( 1:.1.0<..» 

""1 16." 
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17.92 (+21.66 ) 
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c, 2C.91:iO. 1,) 
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.t33 1.0(; (-20.72 ) '1.67 J.,1 ) 1.5C .. -1 :':,.0::, ./ ,j.2~ - C.?4 "'2 .. + + -

~'1 5.d} 'f.CO . "'0 Q"/' ,. ~:)'1 (-- 2.14; 4.(;7 :, -19.90) ;.;';""; "'. 1 ce. 5G ,,+r. i.\. l "1' . 
.. ?'. " 
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., ... 
{ 1. 

tl0,n rt'1 (u.l1.u4h 1.ll incresped per 08r,t of fe:,.ale llo ... erf for 

the fire 1. 10 li.odee wae oD.aned 11l 6 gel.otlpes ( i:t t.ne phon 

lUG ppm), 10 bretJ.o\1pee ( et...'le .vhOll 200 ppm) ~::,lld 10 gena t.;! pes 

(et.rlepllOll ,00 $l?m) during Ule .eoOlLd season. No gel"O '\,1pa 

enowed 1$1g.u1iio~n t negu t,1ve respollSe dur ~ bo t.n t.he eeaeOl'~f'. 

H,eepOllf!e of Cllou.s1a eSenotlpe~ t.o eta.paon 5tr>l"ayt:; fer 

per 08141. of t.a .. d.e !lovere tor \n.e tire\, 10 rJ.odefl wer. atoadied. 

o tller i .... eoi .. o1./pOs could 110 i. ~e ex,PlHUled t.a.rou.gh lir .. .,sr al~d 

qU1!drLtic equ.a\io.t~e \ ww.l.e 4.40). 

There \.lee 0 eig1l111~hll.\ p081t1n reep014se to elJlepbon 

epr·~1. re S\.i. 1 t.1.llt; 1r.l. illoreased per cel .. t. of female 1'loverB 

oo@erved in 4 t;enot1pee \etnepllon 100 pp;.a), 1C genot]pflH' 

"etaepnOll 200 ppm) 8lid 10 tieD.o\rp •• (.tn.pilOI. ;0<:' p;JI1l) 

dur1.t\.6 tae first Slia80n. 0nly' one genotype \ \...,~-, }) e:~ow.rl ~ 

eiOl1iflC';ll1. l!8gatlve response 1.0 .to.pnol:;' 8ppllontlo11 tor 

per Cell\, of re.;&flle flowers tor 1..18 1'ir5\ 20 nodes (table 4.5b). 

t.o e W1ctpnou apJ)11cf~i.iol~ resl.ll'l.1ng in u.oreaeec. per eel), t. or 

fe.l1ale flowers !Qr t:lt~ f1rf-lt. 20 nod •• observed i.u , geno1.y;en 

( 8 lotlepllon 1 CU Ph).), -> 6eJ,;.O i.y pe e '" • t.ne ~'h'lOl~ 200 P ;jlll) and ill. 

9 genotypes (.t.J.1fI1>tlOl~ ,00 ppm,). 



'l'fHl linear and qwulra'iic eql18t.J.on. did not explain 

the rellponee 01 C\lo):!:!i.! ger..o vpee t.o et.heph.oL applloa 1.iol"i. 

for !)er cell t of teaale floVU'8 for -t.ti.e i'ire t 20 node~ 

"5. Per 081;f, of feul. flowers tor tbe first 30 node. 

'i ') , ... 

'iner. vas elt:;W.tiodnt. poel1,ive reepOL.se 11 .. wo 

gell.O\'ypes (8 Uley!10L 100 p;tll) t 9 geno~jpeC! (e l.he .. uoJ:~ "OC ppm) 

'~nd ill 7 benot.!i:) •• (etnepnon ,00 yj)ll) for p.~r can'\. of faanle 

flovers for t.ae fira t :;0 nod •• vhile tbere was sii.;iX411'lcan t 

nags\1ve respollse 111t.w0 b8li.OVP •• (.t4.pilOl~ 100 pya) and 

one e;eliO to,. pe \. ettutpflOLl. 200 ppa) durlno 1.ne !1.rst feeaeon 

(-wole 4.5c). ~.:L1lil.u-l-r trler. vae a 81t.lJ.if1can1. ~o.it1Y. 

respollse 1L. 5 genot.yyes (.~.p.bon 100 Pt.), ? ,;.enoV'P8s 

(f!l't,nepD.ol. 200 PPlI) (.W.(t iL. 7 i8ll0\y;'Ht8 \el..().e>n.Ol~ ,00 pPiaJ 

wnlle \,here wne e18ulflcan1. De.1.1Ye reftpo.uee ill one ';:\;11.0-

V (.Ie (e t.ne ~ho.u 100 P ~!Ul) aLC in wo g81~O 1..1' pe 0 (e t.ne ,phon 

30el ppm) d ur ~ t.b.e second seseon. 

LJ.near SLd \~u6dra t.lc eq .... t,J.OlJ..8 a 1<1 110 t, expla1.n ~. 

r.e~)Oli.f'. of Cu.owa1e galla \ypes \0 81.bevnon app.l.1cn "('1011 for 

per 08l." of teraele flowers for ttle f1rst 30 node. (taol. 4.4d). 

In first, SeUI':!Oll. sit.;nl1'!osnt 1nt,er~:ctioll \lIas ooeerved 

oet..\ieer. 6el~O l..1pee w~d levels of e1hephOlj. for frlli \p/plru .. t. 



lnere wee fllgnif1cant. J.nc,rea •• it~ fru1 \'n/~]l':;'lJt 1.u two 

e;eno1..1fJ4U! (e'\.lutphon 100 p~) and in one geno l.;'h'. each 

(et..nephOl.t 200 end '00 ppa). Only one tl.e.tlol.Jr~,e u;: 43) 

snowed ei~4ifi08llt ut:!gUlol" reepOllfJt't to (n.ne,tJIlOl. \ ;00 .tJ~jfll) 

for .fr~ltn/vlah1. (t~.:bl. 4.5d). l.avela of etJle"tlOll Hnrl 

""'r"I 
/ j 

:,tti..o i.lpee x lev.le of et.tlepnolJ. were not. 1l1g:111!1orud.ly d1!fe

ran 'to in second ee.aOll. Onl.t gellot.r yee diftered eie)lli:1'1c::n tl,y. 

III U '27 .t.he ree;Jonee vaa eib1l1fic8.L "17 11.tleflr 

(p-J.01). 11l o1Jler genol"rpea. the reepO:fl.f:e \,Ollld 1 .. 01. l.Ie 

explained u,rol.i&U linear and quadrn t1c equ,atlone ~ t.fliJle 4.4e). 

tl011 wae ooeerved. 

c. i..fJY onarec t;erls't,ice for 8 1'ev of t.hu 0."eOi8e of CU(.l\f!l~s 

"~hi t.e!{.er (1'162) nUB utred ?re~e-!:;.oe 01' :U.ll'E:U:ioe or 

~rlcj(.I.ee on 'tone f'rlll4.f:t to cllet.U1i;,u.len ~l!"H1e Jll.elo ~nOlj,

prioKled) from (;",(,,;um~e sa tiDe {pr1ckled;. h'lE.1 preC'eb 1; 

etudy revealed t.;u~ 1. all. 't.aft t:;;eno t.ypes X:UUl.Iticl iiS ~. J1elo 

(f,eensar i, 1 ~d2) nud or "lcul~~ 1.e leavee atlC llor.eerra \eO 

t.ypes ul1der Q. G8i.1w~ n:~d 'I.1"inlJ.e,ular OVbt.e leuvee. la.m1l121 

laargin serra "ed &lid lem.1l.&l l.ii-' pointed. 





DISCUSSION 

l;~owa1' geDO\1pee .... n'\l&l13 ooneiete or ou.ouaoere 

and aelone. MImI of t.be •• lo.ue are of 1.L.d1en origin and 

are in '\be proo... of • evolLl1.1cw • to ... l. ve.r 1.d llWiall 

7" 
; 't 

D •• de. Profu.e. and luu.rian1. .... 68".1.1v. grow 14, ;Bale flower 

doa1n8 ~(! eex ra 1.10 and poor 8O.u-o.-e~ 1'.18 t1cmsb.ip have 

made tne orlental melone 1888 prod~oil..... ~ wide bap exiete 

uetween po1en~lal frait produo'1v1" and rea11eed pro(\uotl

vi\y. .:,.. poJ.nte4 ou.t. aDOn. t.ne r'U801J,,8 may De g81,et.ioa.l., 

PA16101o~ioal or eveu of unBvs11ab111" of eCieLt.1t1c crop 

aana6uenl. pract.io.e. t,t1n1w at.1.efapt,e nave been .a4. 111 

ou.OWlllere 1.0 ",olva higa ! ie141n.g 11ne.. S1.\adlee haT. aleo 

been oOlld\.\ct.ed to worMt out. 1d.o1.yp •• in ououmber to me. t. 

variec! r'ql.l!r • .aen1.e. ru.cn .tWap'!! are ra t.ner 1181 ted in 

orie.ntal melcwe. 

lAucn b .. dv~ b,ae b •• n 04, 1n orop .ana~.m'Lt with 

tJle advent. 8l~d u.s. ot gl"Ovtll 1"&1.1181.01'8 (Thoue. 1976). 

Ver28 and Chou.diltU"'l (1'JoO) r.porwd .ff.otlv8l1ee" ot e~ephon 

app11cat.1orJ. too inor66a' yield W gl.1OWllAr (var. i'oona t:.b. •• ra). 

A coaprellfll.l.elve review oJ: l1t.erat.ure r.veal.d tne ette{J,,1Ye

nees ot etbepnon 88 a. srow1.b regu.la1tor t.o mod11'.1 and t.ailor 

plant oenavio\1r ao(.;ord.1.ng 1.0 apeol;Cic ne.d. (I\oianorl !l !.!., 

1969; Lower ~d Miller, 1969, Borovs&1, 19721 Lee !! ~., 

197}; Z~powlclek ~ Abella, 1974, Varma, 1975; ~~1\11tt.,1917 



and Veru and Cbo,"",bary, 19(0). CAoice of ethepno.t. as al. 

eftective browUl regul.at.or aka. frca t..ne eael and ready 

8vall8b111~, lov 008\, ea.!nasa 1n a9p11oat10L sud non

toxic efteo\8 bot.n OIl plaut. arid 1n .llWIUW.~. 

H. •• pOlUte to eUl8phon app11oat.lor, vae obtlert"ed tc be 

affect.ed 01 crop ge1lO1qpa •• ea.aona of crop growth. 80de 

and '\1ae of &.pp1108\1011 end plar..t part,(e) sprar_d. Of course, 

tAia would re=.a1n as '\i1e .oat iaport.ant 11ml1.a tlon in the 

a4",008.01 of • tile phon 8& an atreo t1Y. grow th regula tor. Tile 

pre.eni etudr was Ul~er~.n to tnv.etl~nte 111~O tn. po.sible 

uee of ebepnoz.;. aa a crop annageaent tool eapeclallj in 

oriental melone. A14 ntt.ea.,Pt \0 em.oK. 1;..0.8 luxurie.nt ve6e

tat1 .... ~ovt.b., cn~ in ":I. ratio tavo\U"1ng feaaleneea 

and 1ndl.lct.ion or e&rImeea 1110",14 De hlghl1 velcoaad. 1;0 

work 8e .. _ to have be.n done in 1.tlla direction. 

Tne 20 genot.'ypee 1n Vie pre.ent. e1.Udy conele1.ed of 

6 ououabers (l..\!oUlli8 !!tJ.VUI" 2n.14). 12 orler.f,al melonB 

(\"\I.,;IIM1'\, !!.lq var. cCWQ!!O.ft. 2n-24), 0Il8 roc.lr.. 14elon {~U.Cu.ra.~8 

a8l9, 211-24) o..nd one 8f.i.W\:8iaelw, (Wc9!l! ~ var. tlexllOc\:1'h 

211-24) deplo\1ng a good rEW.&e of edible I..U(;W!18 \y;ef!. TI.ut 

l .... ela ot etJ1epl101.l were appropriJ,jwlJ' de01ded otleed OJ! pre

vioue repor\e to oaUBe etteot1y. and Visible onm~68. 1L 

crop caIjO 91. 



1'16111. cnaraotere OU.OMIl for o" •• rt'&t.iOL were .iJl9or1t<":1n. 

eco.uoa10 a l.viut.lwe, .arl,J,L. ••• and 1". (JOIlpcm.~ts, yei6et.ative 

grOW1.tl aIle 11.6 OOr4ponel! \a, prodt.lct1vl t.1 and .1 t.6 CO.alpone.n \8, 

plant. e1i&t.l4e and uUoraa1.1o.ne, if &rJ¥. Tnere vas def1.ul1.e 

decrea •• in lent.;'tJl ot 11&111 yin. dt.l8 1,0 et.nephon 8)lpllou1.ion. 

No pllOvpe was oo .. n.d v1 t.b inoreased v1ne lengtJl d"e to 

et.nepb.on applloat.io.u 1n 1.n. ~1.1l". oourse of et",dy. ,nia 

exces.i ... e vege\ative ~ovt.b in Cq0W!1! geuotypes a8 a wnole. 

Pr1.lfmrl bruncnea/plant were observed inoreaSir'-t; in nwaber 

wit.b applioat.1on of the t.;;rov'tJl regt.llator. 'J.he t.o.eoret.1oal 

posslble role of e1.O.epnOII. at. speci.tic C01U.lCLt.rSt.ioll8 to ree;u.-

ooeervlitt.loll.. Tlle increused 1.reJld in primary brOllonee/pla.t.t. 

was observed dur1.ng bo1.b. t..'1.e seaaons l:aI>l,ylllg effect.lvell.s. 

o! \''lft growth. regulat,or i..0 .od1tl primary br&llOne8/~la.(.t.. 

Role of e t.i18},)i'L0ll 1,() moal!1 sex eXilreeslon 18 ooutU';llec! 

t.b.roU6h tone ooa.rve t10u of delated zaal. flower "ppea.ranoe in 

t.ne 20 gtILo\Jpes s1.udled. Cl.l.olArbl1,e 1.14 t,-eL.ert.l a.nd l.'l.lOwu.y 11 .. 

par"t,lcular is knOWl. tor the appearance 01 .uale t'lowers f1ret. 

end Ylen tne temale floweree Th.1s partloular benaviour i8 

a t.tribu.ted 1.0 tbe 101M prodl.lct.ivl \r 01: the crop twd t..'1e la 1..
nese of maLI varlet..1ea. Cht~J.ng t.ne .ex expression 1.L favour 

of feaaleri.esl" is an apor1.uut need andt.h.n't ie '.ina" precl8813 



llae been achieved 1a tA. pre_Al. a1,ud.".. Feul. flower! 

ap;;oared in lover DOde. 1n tr •• toed plan1.e at; COIlpe.redt.o 

t.tle untreat.ed co.u1.rol. Furil'ler tnl. va. ta8JUfeetAd t.nro~ 

appearance o.t: tlre' fra1" in t.ne lover node". ;,!cll&u.rray 

7'" . I 

n:w! ..:iiller (1966), lwaborl !l!l. (1969), ltOv.r &.Ild hill1er 

(1969), ttudio!l!l!!. (1969), Geore'1t (1971), Borovski (1~72), 

Dona~ and fiore (1972), I{o4rlquer. and I.emce1.b (1112), 

Au.gus'1ne !l !!. (197", Kura1.a (1913), lAte !l !l. (1<}1'5', 

Bhs.ndui !l!.!. (1974), Suapom1418it tUld Aoella (1974). 

i'ogoda (1976), Snruu~on (1976), ~UUDQra (1)77) antS Verraa 

&lid Gi10udnaq (1900) aleo reporwd along tue s1:4ilar llnfJe. 

Tn.. etfec1. Ol~ .tn.pnon 011 trui 1. 1.1lI~ to1. wan .not s1t;n1-

1'lomn. over ell tne t~enot,1P •• UlOugh. \'xle b&notypee d1fHtred 

1)1~ltlOOli.1;Js for trullt lan&t.A. 51a1lar J.:/. t.he .ftec\~ ot 

e'tonepno.n on frui t veigh 1, !:Uld Yolue 01' trl.llt. were LO t, e ta~l$" 

1.108111 elgn1i'loan1.. the ettect. of .1-a.pnon on 1'1800 tnic.ic

nees was eignli1cRll t dur1Jl.g one .e.lIOn. 1-; tJ.lepllol:;. applloa-

1.1on had eJ.gni£1cfw\ eftect. on .eeds/tru.it, re.u.l1.~ 111 

redl.4oad eeeda/frui\ in 1.rea1.ed geno\1pe... 'ine obeervatlon 

Oil unal1.ered tru.1lt veibn 1. and. ,,"ol\8e of trui t 11, Bpi "e of 

't.O.e redu.oed seed llWIber 11. et.llephon treatAd Cu.oWlfil SeJlO\Y'pef' 

le a lAB\ter for tu.rther e1.udt. Tne 008."8 t.lon o! par1.beno

carp1' in t,roa t.ed 11 Wl toe 1m a180 1.0 De cOlJ.lliderec1 11. 1.b.1. 

OOIlUXt.. 
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hltec\ of etbephon on tru1t, 1'1eld/plar~t, vas exaair.ed 

ill de1.al1. Tne etreo",. were .1gr.d!lc!~:wt.13 d1ffvrellt. ill th .• 

first, .e8801. "Oc\ober-JaaQ81".1, 1;jU1-(2) and wae ouaer¥'sd 

nOll8iilUti08L.t dur~ t.be •• oOAd eeU80n (arcn.-bin.1. 19d2). 

Si.gn1floP4/.1. !norae.e 1n 1'1e14 va. ooaerved onlJ' 1L one 

genovpe LS 27. .he 11e14 1Dore"ae waB 326.62':, \ 5.79 jtg) 

in t.b.e t.reataeut, et.nepho». 200 ppm WAlle ill 001ll.rol 1 t, wae 

on.l.,y 1 • .,7 kg. bJ.gn11'ioant. nduct.lon in 'yield di.le to 81.nephotl 

applioation V88 a180 oI:l8U'Yed. The dUfereJl.i.t,1al re0pOltM 

\bue observed ;,ISS tur1.ilu e .. wed ill de1al1 (:iQiJle 5.1). 

Tne ,eno\1pee x e1ibepnon in1eraotlon vae elgni.tlot1nt tor 

par cent, or female flowers tor first 10 nodee, per 08n\ of 

temale flowere tor .iire' 20 1104e., per ce.ut of female flowere 

for £1.l"8t. .,0 node. IW4 fnJ.1 t,./plant.. Tbi. 1mplled a\eract,1011 

bet,ween spe01f10 381lOtTpe and speoific etnepllOli t.reatmaut,. 

Such 1nt,erao1.101is make t.ne applioaol1l V of e1.b.epnon as a 

growt.h ree;ulator .. t.<> l1.a1t.ed usee. 0nlT \wo groaps {poe11.1ve 

responeln and no respOIlfJi") oo-..ld be observed tor per can't, 

o:f feaLle flover. tor firet 10 nod •• wnlle l.ne gGllOt.Ypes 

oould be oJ.a8e.1Iied J.n\o 'klree ,oupe {poel1-i" respOllsive, 

noll .rellpone1ve and negatj:,.e-ree .. onalve) !or per oent. or 
female :Clovers tor t.be 1'ir8t, 20 nod •• and per cent. of faal. 

flowers for t.iJ.e first. .,0 node. (Taole 5.2). 



'.Clcle :,. L '''::lu8sifiC?I 1.101. of cyclA-:ale ge!lot.1pes o~,eed 01'< reSpOl~l't" 1':.0 ., t.lt.9'flOl. <.i".,)liC t1<:H~ 
1'01" 4~ilfereIJt. c:'\:<r:',c t,ers 

~-~-----~~~-~--~--~~-~------~--~~~--~-----~-----~-~~----~--~~--~-----~~~-~-~~---~~~~------~~ 
_ ... __ , __ ....--____ , ____________ • ___ .... ,,_ ............ '''''''' __ ' .. - ___ • __ • __________ • ___ h __ _ 

1C'" """,'" "'1~"', ."H\I!l ·ZJ",\~·,., 'VR 1 (l(' ...•.. ).,_.... ~.O!O ~v:~,... ~no ,':~J'''''' .. ; .B':'tlJ~ t: ..... \.. V~ ~\.I./ ;I~JdI, ,., __ ,i,:.& a., ...!.fW",_ _"'~ ....... 

j '. G 11 14 12 , 6 i.J 
l.elJ.:.,th of 1 

\..' 

:ll~h~ vir.e "2 ..... 0 16 15 1? 4 ~ (.) 

r!ri;a~'ry 
1:.1 r· .. .) 16 20 12 4 0 0 () or;- "!'cne,,,/ \,., 

plp.nt Jt;2 ld 19 20 2 .. 0 0 0 C t 

Iiodes to >- 12 10 12 :~ 10 0 0 0 !1.rst mf"le "1 
,) 

flower t .. ~ 4 , :5 16 17 17 0 0 0 .... 2 
l~odes t,o £, 6 9 7 14 11 1, 0 0 0 tiret :rt!lIA:~le 
flower 0 C 4 20 20 16 

,., 
0 0 .i..'2 v 

liode. to ::::1 2 4 4 1.., 15 16 0 1 C 
tlrf.it frl.t.lt IS Ci 0 1 20 20 19 0 \) 0 2 
Fleen '"'1 C 

,.~, 0 1:j '" 1", 20 1 0 0 v £I..i 

t.n1CU1.6t"S 
.t;2 

f,eede/fr..oti 1. £1 1 1 0 19 17 16 0 2 2 
y. 

1'''2 (: C to' L; L) 19 2 2 , 
;:"ru.ll. y1el i V 0 1 0 16 1'/ 17 2 2 ., 
plaut ;:"1 
..-.... ____ .. .-...... _ ........ ~ ..... _ ... ~_ ........... _ .. -.. .......... __ .... - ____ .... ~_ ........... _c ___ ... _____ .... ______ . __ . ___ .......... _ .... __ ....... _ .. ,.._ .... ~ ...... _ ............ _______ ..... 



~--~---------~---~~~-~~--~-----~---~-----~-~-~~--~~-------~----~~~-~~~-~-~--~~~-~---~~-~~~~--~~ 

--~'" ..... ~---~- .. < ..... ~------~---•• ----.---. --"--- - - - ~ , .............. --'''''' ... --•• ----------

,'0 f) 1 :.1 ve i'J,J I-e} :H!b: :.ive 'op1t.ivu ;.o~t, t.iVt! 'of'·i ;·ive ,AC 

re f· ;..'O.UE:.'2 O!,~"e re r i)Ol.p.e re ~~)or.E>~ rer O.t .. J L re £'1 p a.hB ,; re~' 
--
Oll.~·e rel .i:,\,)l .. P€l 

;"1 ''', ~i1 
1,-

l'1 1.: 1 A' 1 '1 "'1 

-------:,.0i:,fll.ive 
ref0j,'O.u!"t;: 

f~ 1 

.......... ------_ .. _-_ .. - .... _-... --..... ----_.-. ...... ...,--_ .... .... --.......... ~---- .... ~----'" -- - .... ----.. -... ---~---... --- .... -~ ....... -.... --... ---.. ----........... 
71 1 ;"'('" '21 c'; 1 c. '''~l c~ 1 C~ 4'" \., ~t)., ,: .' 

f ...... ~ 

t/,) ., 
\. 3 3 

. .- 4 4 c- 4 ' \ ~. '.' 
"1" 10 C~ 1, !Q 1C '",0. Vl.J 

(:! ~ 
,., 

\ ,~ 26 C(' :-:6 ,;._1 .. 
}1 " . ? .... ft:: .... '1'7 

, t·, 35 ~ 31 ('t. 20 ' .. \.~" Ll.." "'~ 

36 c·, 3) ~'. l;. 31 '. \.n: 

F'r f·,> / c<'", (I •• I'i",>"" .. ""'t!' 37 3£1 ," f~' ;, \.- ... . ..... 
'J~ 

C" . , 3J c~ > • 37 ·f" 
.. .1 ;6 

,t' 44 c~ 3") c·' 3"1 \,., n 

c< .... 46 t .. ~f .. ' 
~ .. .3 ,",c. ),j 

''..,:.. 49 :;,~. 44 (.;f: 44 ;..-

;::.~' t~~ t 4& ' . 46 '.' ..IV \". " "" 
t·\~'· ;'1 (:f 41 ",: 43 

60 CS ~iO ::';ew: ~J 

l.,...''': ..;11 
(,{ :;1 \..~ ~ 

'4 be (' 60 ., t. 

\.~ : &:7' ~,.~ 62 
... ----.. - .... -------... ----., ... --~ ........... --- .. -,-- ........ -...... --.. -.... ----,-. ........... --------- .... --.. -.. -...... ---... - ... ----... -~ .... -- ............ --------. 



'ihe preeent. 81.U4.1 Gould ,rev8al tJle tollow1n6 

det1n1t.e oOLolu,,1one. Vegetat.ln ollaraC\erS, length ot 

ain vine and pr1tluy branoil •• /plant oould be sIt-ere" 

t.tlroloigb e tnepnon spplica t.1em. Lerini t.e oAl}J4i>;9 in aex 

expr8ee1on [avoW'~. feaJ.nleuee8 vas o Daerved • ,~o.n8t.n.uOJ 

ill trui t, 1811614, trui t. ve1&A lJ and fr~ t volume deppl t.e 

redact.ion 11./. s8.d number .u. et..hepllon epri:.t3'ed p.laz.t.s 114 h 

mat.ter of ccmelderaole 11A.t.erea1.. lte8ponee of 1,,\lowa18 

genot.ype. °too eta.pilon appl1c!liion tor fru.it yleld/plaL.t 

depends em &8J.j.O ",pe aoo 1Jle Ma80ll of 0\11 tiTS t.ion. 
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The present investigat.ion "The rel!lponce of ·cl.l«.;;wnoer' 

gellot,yp •• to etnepllon ap;>.l1ca t..iOllot vae co~duc1.ea at c'ne 

Inel.rt..w1t1ollIl1 j'ar:n, t...ollGge of dor'ticul1.ure. Kerula Agl*icul

t.urHl Un1versiV, Vell~, Triotlu.r dur1l18 Oot.ober

January. 19d1~2 WAd ~!W.rcn-t.ta.1 t 1902. '.he exper1aental 

aater1a18 cons1sted of 20 CUU\l!il genot,ype •• 

2. Four levels or et.nephcm (0, 10G, 200 and .,00 P;)>I) 

were taken ae lIam plot. 1,reaim&.L.1-~ a.rA 'tJ.le ge • .>ot..r.a:Hlft &s 

8\.\0-;>101. 't-reatlaents 1L a 5),11t. :")101. de.1ill with t.nree 

rep11ca1.ious. L~\n.pbo.u was aprayed 88 wnol .. plan1- sprays 

53 

Ii t t.n1rd t.r\1e leaf e t.age. Obeervtt 1.1one were r.~orded on 

lell8Ul of iIl.in vine, pr1aar¥ oranWle./pl&n1-. nodes 1.0 fi,rflt 

mBle flover. nodes to first fe~al. flower, per oent of fem~le 

flowers for first 10 110d~8, per oen, of famale .fla,.:"re for 

f1r,It. 20 nodel3, j(tir Ct,;,L.t ot .r.~al. flowe:'E for l.lr&t 30 nodes, 

node. to first, fru.i:., lrl41'tt le~t.b.. fru.11, weigll", frLl1t 

volwae, fle8ll l..'11oiauH5P,. &eede/!ru.1t., fruiy,/plaut at~d frui't. 

yield/plai..1. froa 1.b.e two triaJ..s. 

3. lne 20 g.l~o\fP.e III bot.n. t...'l8 trials vere 816"1f1-

OfU.t.1Y d1:ifereL.1. for J..I~\J1 01' mail! VU.8, pl'j;aary Orancne./ 

plEun, uoc1es 100 f.1rs t. atiole flower, noee., to ;f1r~ t te:usle 

flower, per oent of l~male flovers tor first. 10 nodes, ~er ceut. 

of female f .Lowers f:or 1'irf3 t 20 Lode e , per oel~" 0 f fei!ll,l. 



i'lovers for tire" '0 nod.e, node. 'k .first. .tru1 ti, le¥~t.h 

ot tr~l~. we1bb~ ot fruit. volua- 01 fru1~, fle8b tniokn8ee, 

•• ede/frult., fru1ta/plant. and tr~1t l1e14/91ant. 

4. The fo~ 1..-1. of e1bepllon ahoved ei~!loant 

d1ff.reDoes tor lft.n6tA of 1IIa.1n Tine, p.rJ.m.ar1' orunoll •• /plaht., 

nodel' to firet. .aal. flower, no4e. t.o first. fen1e flower, 

per oent. of tamale !lower~ tor lirs' 10 nodes, per Qeut of 

fuale flovers tor first 20 llOde., per C.l~ t oj' female ilowere 

for f1ret. 30 Dode., r..ode. to first fruit and .eeda/tNit in 

oo'tb .e.eon8. lb.. 8tl'ect ot ettl.phon wa. 81gL11'10tW.t on13 

dur1ng Oo'\ober-Januar.1, 19,,1-82 for flesh tJl1cc.ue •• and 

frtJ.i t y1eld/plant. 

~. The 20 Q!9!@11 geLa Vpe. 111 \eraot.ed 81gn1! 10at1 tl.1 

v1 t.h t.h.e tour leyele of e1.Clepbon whole plant 8~)ra..y. for 

per ce.nt. 01' fusl. flowers for !1rst. 1c: node2, per oeLt ot 

18;&&le flowers for tust. 20 nod •• UJA per oeLt. of temale 

Ilowe.r8 tor first. 30 nodea du.rJ.,ng bolbt.ne aeaeone. Tna 

genoVpe. x levele of ethepilon .1nt.eract10n tor fru.1 t.a/pltu:.1. 

wlltJ .1gn1t1oaut o.nl3 durinw t.n.e fir.t. se.son. 

6. The lAr •• J.evel. of e1bephon (100, 200 and 300 ill-) 

otlu •• d reduct.lon 111 Wl.. l811gUl of .. in v.t..D..e, 1lOde. 1,0 f!ret. 

femnle flower fUlL! nodes to fu.t. fruit 1n botn t.ne a.aeOLS. 

Prlmarr branohea/pl.e.nt, node. t.o first male i'lover, per cent 

of t.aele flowere tor first 10 node., per oelJ.t. or female 
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flowers tor f'J.re~ 20 nod •• ani! per cent 01' fe.ale flowere 

tor !ir8~ '0 nodes were 1nCreased by etn.phon apvllc~tlon 

in both the seae01.1.8. The erteo'\ of e1.nephOll on trui t. 

ler.gtn, fru.1t weitiht, w:4d volue 01 fruit were Lot Si61.ilf1-

C811t. ill Do th. lb. eeasona. r: •• de/tr.al \ \ome lOWld t.o decr8&se 

ill two ,,8(.1S01io8 wnl1e ei&1J.l!loan1. reduct.ion in i'leah th1ok-

neee wae reoorded durin; 1Jle first eeaeon onlJ' • 

• \.nepnon (2OC ppa) rewl-"ed J..n an warea •• of 326.62j~ in 

yield in (.'~ 21 wn1le t.aere vat; e1gn.lflcw:.t reduct.lon Ul yield 

111 ct. ... 26 (42.5'%) a.uti cr 43 (41.6o-r~ ) for e we pnos! 100 ppw, 

in GS ,U \60.7Y;j) a.r..d c' ... : :,,1 (50. 74~i5) tor et.nephOl~ 200 p ::.11 

iilA in Ct 31 \63.o2~)t c' 4' (60.47:p) Hnd i..:~ 51 (49.9"~) " \. .. ;, 
for .tilEtpilOI .. "0 .. ppm. 

d. :11e 20 I,.,u~~e geno\ype • .1L \he tvo 8861;0118 were 

olassif1ed !Lto poel tlve-recponeive, negt,1.1ve-reepolJ.Sive anrl. 





Adla.uu:<, i).i •• CJ.i.U V.rae, L.l. 196,. l~tt.er el'fect.f!\ of 
P~'l \()aOnlone trea'tlleni of' 1.oIln t.o seeds. f c1. ~~li.d 
~. ~l' 246-247. 

;.\.It;S,,ell..i.1&.e, ;J.J., B~:::.ker, ':,.n. Sl.ci ~,ell. ;l.11. '·fI3. l~er:Hde 
flower induc'LJ,Ol. 011 w;.droce10118 oLlowaber. J •. .:..mer. 
gORe Jgrt. ~'c1.. j~1 1':}7-199.- -

" Belov~;:, J.J. d. nlld .. O&luUitov1on. 1976. Su.pl'le~tcln1.erl 1rJ.i'or
. .aa\1on o.uWle effect of 2,4-J) ont,omfl't,o reel(:~ce t.c 
die.aee ulld proc!uct.lvl ty. "·~et.rat,1ynyl (,llLlrna+_ 
1(55)& %1. 

Jt;'idllOl't.. r. 1/12. ....X.'1101·~;.tor.Y \.rlnJ.F. v1t.h ei. ... 'U·~:;. Oli. ou~ura:JEH·f. 
';r.u11t.bou.vbet:loh 1AJr.. ,~( , ) I 12-15. 

lmn: ... dllri, K."'., bh.e"t.1. /:.i'.V. 1'u.d :u.lilter1, G.~ .• 1'174. 
Effect. ot' e'ti.b.rel on ·t.he S8X expree.,1orl. Wi-a l1el(j of 
CUOL4.:!lber.{Cucua;.\§ !l~t!vu..! T,.)..rou~v~. ~_ ~'4~j-·5'7. 

~ ::'orOl.ltki • .;. 191';. ;oFl,·;'r1f:101. of t./l6 arfec t 0:;" ::l,.r: 

etbrel B;;ruye 014 t:;.I'01it.b ana 1'1ow.r1l:~G 11. t..'1. cuaUDl~r 
ev. iilOJ~l:.l .. yrf'iti. ;'C'l!! ~&robo'k:.llioq. ,~(2)~ :.>1-00. 

~ C&n1..i.1!19 • • ;.J. 1fj'rl. l.l2kil"Oved 1'ru.11. •• " 01 .. \oi~~Wil~rt" i.Jy 
plal .. !, e;rO\ol'Ln. 1".!,~"l; \ tor epr87E'. 1/~o2eedinse g,!. ~ 
.i·~or1da (,1.0.1:8 dorl.!:Clll\ .. ,reJt fge';'81rl. ~~a 94-96. 

tnOl.ldilar.f, b. fllid ~~l. f.li. 1960. t, •• d trentaer.l.1. wl til 
p If:U. to l'ee;u'lB t.ors w!d thtd.r eflee" OJ:.. bl·O....,. 1..;.1 ,l .. ti Y ie ld 
ofI..OOla1.o. ~1Bll d...~. 11' 4d-51. 

"'1'ol.Hl.Q, '....' -e :ll .• (~ 1101"6, -,:. 1912. Tlle u.ee 01 e t.ilrel tor 
produ.clhg hy' ",rid ee~d iI. lDarrow. Cy.CWllOer and tilelor •• 
l:r~1'2rtHt 1,01". &.t£¥10. ii' 4) I u591-ti6{){). 
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"<:;1 Beneici1, ;.1.,,,., 2;1 ;>1fU<.81. 1\.";., "oc-,\llu, ..!..:~. ~~.lHl 
·teweci. ,.~. 191;.#. Effect of nit.rOt~ell far'tol1iz~r ?:l.1'Ji 

e\hrel efjrn,,, on grow'Ul., eex e.x;)re8E',j,OJ.4, p.tH~d yield ,1M) 

:i~allty of c~(.a.uac.r. Henarcn :lul;\.'t.U? l:a~~lt,1' 01 
A&rl\,;u.l1ture, Ain Ll:lf.\ii8 UnivUE'i \y, ND .90;..>-19. 

Geol':;..., \d.~,., Jr. 1911. 1J:J.fluel.oe 01' t:;;eLei..ic ueOK~Ow.(· 
01 ... eex co.nverf!io1.l b,y 2-cnloroe1Jl11 ir'nos)fionic acid i.e. 
alonoo.loas caCUJl'-ierc. J. Aller. Cgc. lori. ;,(';.1. 
~gU?)1 151-1~. - - -

G09~.lakrlci.lLfll.&.f". ;:. u.ud .. IlOtulhary, .J.. 1910. .....flee 1. of 
pl<':l'Ut red,141ator f:'tJr'\yi.c on Ulod1flca-j,iO.lL of f"ex. fru.lt
ee ~ ·'l.e develo,Vaet!. to .ii. w~.a ter:aelOll.. ,1!!tlia1.:L. l2.£.!:. 
~~t..:5 ), 235-241. 

:Such,r. ~o. tilld LChi, L.,. 1 ,)41. 
t;eraJ..L.a t10n rmd reepirn t.iOL. 

.t.ffec'\ of 
SC1(;1.iCe. 

01 .. seed 
2l';j3-~;~. 

Iwanorl, E., :',yo,I.I.£', J •• ...1. ~~.ud f .1:.aa •..• l". 1')69. u,d&.1ced 
fo.awlel .. eee ir. cl.lc..uul.ier 01' ;'-(;;nlOl'Oe'Llama ?hOspncnl.\.o f1\,;id. 
~ia;yre. ,~fil 271-272. 

;' :{ur~ te, I.. 1)7;. ;,t:.Auiee o,~ .pJ.8t111:.JtA flower lOl"'~': 1..1014 
.induced ay e tilrelln C\.lcw:aoer. )Ie\t}~ },,81p(\ic;1.l lJQ&~itwl~ 
.ioiCoku. ii(2h 145-155. 

~ill"cai, : .• Ll .. i; Gover~~, /. 1//2. r.f'1'ects of e1J.eimo.r .. on 
vec;ctat.lve :';;iC flOt"erin~:; beilaviour in (lJcU!llcer (':uCWli.1! 
P~l t.!,v as ~ ... ). 4..~. ~qq. Hgrt.. ~c2~. ~z 1 '5'1-$('c. 

":'ee •• ;:., .·ortt, f.,j. 011U },00, J.2. lT/3. The ef'fect. of 
c tnnl OJ.~ grow1Jl und J.r.1 t.ia1fio.l.l 01 to;i.liule .floverE:. J.n 
cl.lownoer. JgiU"ilEil!ti. w •• RRr8aL',Qc1e~'y for ~i9rt.1ol.11t ... l.'~+ 
i~c.1el.C!. l~1 41-46. 

leo.polt, .t. iJI .. {l ,cott, ..: • .1. 19')2. ?ll.1eioloe:;.ical iuot.ore 
ill toan '1.0 fr,.~i tstti:.. l:f!er. i..~. ~j' 301-'317. 

, o'ller, L'. ;.,. g.ad.iller. \' •. 4. 196'). tI \.nre i (?-i n101'o-. t.l.lw~e 
~h08phOldc ~c1d) L t.ool for plfJld. IV or1c 1zer!,. Na ~t.&r.!.. 
iii: 107:--1U13. 
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Loy, J .3. 1 :-171. Af1'.o~. of (?-~o.loroe~ 1.) pho8}nonlc acid 
:.Jlld ttl1oc1.nic 8e14 - 2.2-dUe1Jl.11 lld"dre.zide 0lJ. aeX. 
expreslJlon 1n lu,aa_lon. J. A.er. i>gC. ;{ort. ill. 
~~(5)1 641-644. - ---- ----

",.ot.aut)£U;"(;, f. 1977. In vitro lIodii'!081.ioI4 of Nt>: 6zpre-
6elo1~ of cl;lcwaoer bJ plan\. tirowth re:;,ulL;tol"f.l. f~.i.eu~J.:fic 
r.90rt,[~ 01' t..~e £30",1.,. of Agrleu.ltu.r., ~'.K.fi'yruaa :Jnlver i ir.,y, 
No.49. 1)-2;. 

;,ic,iurray. .1.. aud ~111ert C • .'i. 196·..". I. \1CW;lv(tr f'ftX ex ·refl.101 .. 
• odified Dr £'-cll.loro ettLWle pnoflpbon.1c ao16. f;~Js~l.!£!. 
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. ':'c,':1urray, ".i ... 8lJ.d ~11.1er. e.l. 1969. ina effect, 01 
2-chloroe w131 ilLlOS;?AO.n1c seld \ 1'.: \tlrel..I OL i.ne f'eX 
expre.8101i. arld ylelde of CUCU.lf aat1TU!!. l.~. ;'Q.£. 
jrgt. fe£i. ~i' 40C-402. 

;\lenrot-r8, ;.'.N., Ga.rg, .~.C. ilbd L1nbn, I. 197". Grow i.Il, 
t'rul1.1ne; and qu~ .. 11 1.:r 01 "oat; to ali lli1"lu·-~~.ced 01 t,;l'owta 
reblU8\Orr. 2ro'..lTtt. l!.2£l. ~~ 1 J' ~7-64. 

"tierP;OJ~, J-i., ,:al"is, i.~., ,(arcni, : .• , i,;oelst.e.lll., ui., ;:';,:tverF, l-.f 
Fret1dellOel"g. .1,. N .• d Ae1rohiCK, ,i. 19dO. ..~tfecrtf::l of 
ethS!)!lOl. al .. e! morpllac1.1n 01.\ yield o! i'l"ickl1rlg CUCWA.:.>err 
tor llecna:.loal 01::'00-0'1$1" .banest.. daeendan. g~(7): 
12U1-12dJ. ._. • 

("'e~le. B. 1 ~:'4. ~ tJ.~ t.J,ct! 1ii tifu.learog. ',he lova f, ta I.e 
Unlverfll t..r Prese. A ... a. Iowa, tt§, .• 

.. h81.aK. ~ •• (,;. <'h(~ .aouw •.•. j. 1..171. 11e1d tfVttL.1: t.icm 01: 
2-chloroew~1 ::hOCilIlOr..1c ::ioid (Ei..b.rel; with hi,~l uf:u;.pity 
cuoumuer ;lallt1ll.ge. Ix ... i~epor 1. for 1350 Of:;";lEl 

iort. cu",1.w·sl i{6'8e;,r~.J Infr~1t.u~ 91 ·Jl~vl0. Vll<~)hu~<i, 
'81lft n. - 9. 

·~;o~;oda,: .• :'. 1916. 'L'he uc;c 01. et'U"ol iL ll¥arid ~u.CWlDer 
~eecl prl}duc .... iol .• ·~e!l"i'~lrln;r.! ~;Jlurn&!. £(15)& 7:31. 

~:od!' 1'1 UIiU;, .d. c'. ill .. C. ~ l.fi.UJl.ie t.h.. V .14. , J7? ~.:yJ. .. ert:,ii::.;u Cluj 
nnt.~tgon1eza or u.: .... d ~owt,n .1nnit>1to.ra Oli J,rowU ~..J..d 
sex ex;;reen:io: .. in cl.l"uawer. J .I~$!.:. :9c.ior 1,... 

GOj. ~Z(1)' 90-92. - ----
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·i·;l1dioh. J'., dale'V'Y, A.i[. and t~edar, H. 1963. Inoresee 1L 
!emaleneee of t.n.ree ou,curo11.& by treatraent with et.bl1ene 
rele88mb coapol,Wd. il.a.uta. \.)61 69-76. - .. 

~ aalJhi, ,.>\. ~. nnd ~,lUHlhll, ,.J. L. 1')14. 
of 2-C:ll.loroe1JlJ'1 vllof.'!,;aol11c acid 
on sex expre£.81011 in lDu'Fuelon. 
~l' 360-363. 

Illt.eractiOll effec1;,s 
ax..d G10verelllc 8c1(1 
lnd.\!R ::!... d2!:..!:. 

:n.ennOll, ~'. 1976. L:o ... purHtive 8£1'e..:1.8 of 2-cdloroe:.bl1 
vhosphohlO acid n.tld tae mono-2-chloroe tn.r J. ester of' l.ue 
ac1d 011 gl"owtb, ?ero.:x1dase 80 i.1v1 ty ',!.td Bex expr.al'iol~ 
or a. aonoce10\.l8 OU.ClW&)CU'. !!. • ... al'. ~·2-=.lQr i.. i~....2i. 
1C11( 5)1 60()-610. -••• 

;himoisW48, .,. und , .. onee, ~ • .Jl. 1)12. ,c;1'.fflh;<t;.S of el..nepnOl:i. 
nl~c da..11el!C:; 1.11 O.U eex expreealon of .mUStWlelOll tllld 
watera81011. ~. ~.;.cl. 1< 1)1 7"-15. 

SWgll, b .Ii. 8lld Cnoudnary, B. 1906. .tt.t'1'ec\ of var10us rJlil~~ 1. 
61'"ol,ltb re~ulhtorf.' ar~d t.ne1r me1.:loc 01 aptJ11cat.10n on t.ne 
'{ut!l1 \.1 of t.Olll~~ to f'r\.L1 tts. lnd~~~ • .92;:j. ~&I 1 :,;,6-166. 

~~nedecor, ~;. ~. and COCllr&.l;, H.G. 196'"1. i; t,at,1t tiOL1 one tJlode. 
t)xford and llii{ Pub11slling Co., Hew J)eLli. -6t..~ , i:dL. 
P). '74. 

-4 f.:u,fder , .. ;. cl .. d 1'ell, 'e<-'. 1970. ,;her.id.l.a-,,~tne~ll0L ml.Cl 
<:nloroflurenol tree tullW\. Nev ZealaLu l,.oBWlercial Gr9\181". 
4~(3)' {i6. 

·:;trogano'VJ;" .ti.A., ,t\.orowil~, ,.1. w..d 01ndk.i.nu. 1)15. The 
effect 0:1' chloraequat Oll tOBSto .1ield luld reelt~~.u.ce loO 
11gh t l'ro@ 1.. 1'1" ad! W t,; tu ta ;~tc8 Qer ~ll ["11 ttl 1 B2i. 
;:.!.etarolo.1J.l :'ov iJ~. fSn~ !~o.~t t~1 165-171. 

"'f·uliJcerl, li.~. h:nd .3bandar1, i~.l.~. 1913. t\udiep ox. eex 
e:xpreef'lol~ mUf';A:llelon (\.:yCUJii! &tiJ.g L.) tiE' il'd'laellced oJ! 
~t.urel (2 c~11oroetn.11 ybo~Ph~:.lC aCid) trcat;lU~lit.. 
~r!!!l ,e(!e.J:'c,~. ,< 7)a 50-:>1. 
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1< ~wn~ou.ndlek, hi. and Abella, i· .<'.. 1974. .t+!fec t, of e1.h.rel or. 
eel'. expree810n alA yield of C\.lOWlloer. ~ :-cAeL.!!.f1c 
JOw:'w:l .. 10(1)& 22-27 • •• 

• ~. \151.11(.0"19., i#. .:lJ.d Gin 1.arova t .1\ • 197;. 0 oeeno ti01J. 014 t.tl. 
effect Of • tohrel on t..~4e tlover.t.Le; MC .1 161d of' 
C.tc~."er~. l'211~ollOf!Podarf!tv2. li< 10, 34'3-u4j. 

':hoaas, I .~l. 1976. (~rowtn ret,.l.4la .. 101. ill ..,eget..able croPf.. 
':'u:'l~e Q!t Aq1cu,l.t.\i£e. ~~2)1 6?-6iJ. 

>l"'l'reOC81li, C.:'., ~4ag i~lin.i, f. and Borgni, 3. 1J71. 'In. 
effect of e tarel, G1oberell1n A and Ala.r Ol • • ex 
exprets10It, veLe t.at1ve develoPJ1~n, 11eld, el.rlllH?Sf: 
b.nd frait s:H.ipe of ~w ch~ren~lft aelo,n. ,1,,181.8 <!e1lt! 
o.rt.ofloroft:'!tt,lco11,~L. I \aliazw. ~~(4)' 295-~'~. 

'.'Arm:.), [.~}. 1975 •. ::.tfe{;1.f' oJ: m,rt.rlt.ioll fU.O gro .... t.n re,.l.41ntorf' 
on growtn ru:d Bel( e1preseion ot cuoumber (~~qcWll! 
eat,lvu! L.). E. h:u1~~ Hor'l.. ,~I 114-17. 

Verm.r1, 'I.'!;. ·.1~c1 \;tloudn;;;.r.f. >J. l),JO. Ghe;Aictll sex m.odifica-
1.1011 i.h cuou.;:aber t.aro ... ~n et;.rowlib regul<:, torf' fllid "'iHi!!"io~~ls 
Hll.~ 1.tleir e!1'ect.. ou .1i9.ld. 1:ud1y i.. ElUic. :s. 
~2V3)a 231-2" • 

. hi tbKer t 1.1'4. n1 .. (; J avis, \I..... 1 )62. l,.'uc\.U'''i t.t·. • ,(toL;."rd 
till (Books) d.t.il1i.ed, J·of~dOll. 1st."T.dil:-pp.-39. 

·Yaraehy\.W..,ne, V.\.t:l~d lioviiskene • ... ,.J .•• 1977. Tne efreo" 01' 
2-caloro-et.b"yl pnospnol..\J.c acid Oli (,ex eX,VJ.'fJfJS!Oll l:A1id 
produ.ct.iv1 t.y oi' some oact.IJl1ber c",l1i.ivlJrf. Arc t~1:1a VOfjr 
;~2ver.r.1. ...0 t.Bl.i.~il6. 77 -;'30. 

:illmtina<:w, • e'. 81;ui .i1tcucoct., j\.i:... l;i44. :/u,oet.l'IiLoee 
efi:ec1.ive for 1ncreae~ frl.l.1 t.~e t. tll,ui iL<h.luUle; f'eedlesfJ 
t.Olilht.OCf. ~.~. :'20 • ~. ~c~. i~s }';>;. 
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In ..... t1gat,1oa. wen oarr1.'" 0"'\ d\&l'1ai wo .... oU 

(Oo\ooer-J~ar,y, 19d1-62 and ~on...,. 19d2) \0 fLad out 

tile re.ponse of 20 (,"'(1'.'11 genotypes t,o toW!' 1 ... 18 of 

etaepbon (0, 100, 200 and )00 ppa) at. tJle Inet.ruo\J.cma1 

laN, Coll.ge of Hor1.1o'-lltare, Kuala A6l"10~1 \ural Univer

s1\1, Vellav1kkara. .\;;l.nephon cawsed 81",11:108111. 1".4.'1011 

in ltm& t.b ot aaJ.n Yine, node. ~ fire 1. ta.ala flower. DOCl •• 

t.o first. truJ.'tt .... d nwaber 8Ad 11._ '\biom.... l04e. t.o 

firet. aule flover and pr1aar,r braDobe./plan, v.re .'1D1t1-

can 1.11 !ncr.a .. d. Tbve va. no aJ.sni! 1oan" .tte.' of 

et.nephon on fr\l11. leng1.b.. traJ.\ ve15bt. a.o4 tl'1l1t. Yoluae 

du.r.llls bot.n 'tile .eaaona. 'rAve va. an J.norea .. 1I171e14 111 

cs 27 ('26.6~) vhi.l.e det1n1t.8 HdQot.J.on .t.n 71e14 v •• obaened 

1n Cf: 26 (42.5'%), Cf 4' (60.4'n>. CS 'b (60.1"'>, CS 51 

( 50. 7 4~ ) and ~S ) 1 ( 6"3. 62'P) dur 1D& 1.t:Le f 1.rs' ...... Dur.lAg 

s.oond eeason tiler. was no e.t.p1t1oent. ette.", of .'\bephOil on 

trul\ 11eld. 

Efteot. of et.tlephOll apr.,.. on plAmt 1.0 alt.e.r ftp1atJ..,.. 

obaraewr. ie turt.tler cont1med in tbe pre.en' aWd.r. De.pi'tAt 

reduot-ion ill .e.d nwaOer due 1.0 .\a.phon &PP1108\1_, DO 

apprec1able cilw:t.ge vae o08erved tor trw." v.ish \t tru1 to 

yolwle e.tI.d !r\,l11, lengt.b. Thla 1 •• 1481,1.8r tor vOJ"t.b 1DY •• \1-

ga\1011. 



n.dIlC~1oz1 11'1 T1I1e l.eJlsttl and !nOr .... 111 pr1aar,r 

ortmcn •• OOuld oe atVi_"'. 1.0 efleo"" ot et.o.epJum to 

ettect tn. pbenomenon of .,1oa1 dOlluuance. The a\w1t 

proved \bat zoe"POnH of 9MtMll ge.no",pe. 1.0 etn8phon 1. 

gOTerned Of ge.no t..Y,,8. .-.on ot ,*1 t.1 ya \ion and coneen va-

1.ion of -tn-pilon ,,"d. 
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