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EFFECTS OF SOME CONCENTRATIONS OF GIBBERELLIC
ACID, AND CYCOCEL AND DATE OF SPRAY ON THE

GROWTH AND YIELD OF SPRING POTATOES

Dr.Saeed. H. Abdal

University of Diyala

Basic Education College/Department of Science

*Abstract*

This study was cariied out to study the effects of 3 concentrations of each of gibberellic acid
(50,100 and 2O0ppm)and cycocel(500,1000and 2000ppm).Both growth regulators were
sprayed at 3 different times(befor, during and after tuber formation). Generally, gibberellic
acid has increased the vegetative growth in terms of plant height, stem number and dry matter
accumulation. However, the opposite effects of cycocel were observed. No significant effect
of the concentration of the growth regulators was observed on total yield, and tubernumber
per plant. Time of application showed a significant effect on the unmarketable yield. The
lowest unmarketable yield was obtained from the first application time as compared with
other application times. Different concentrations of the groMh regulators showed a
significant effect on the mean tuber weight and dry matter percentage and the best treatment
was 200ppm.

Keyword : - pototase , gibberellic acid , eycocd , application time.

Vol: 10 No:1, January zOt+ 84 |SSN: 2222 -Bg7g



DlyA.r_A. Io,uRN"fig $aR BIIRE 5qtuNqEj$
&i\llli

4lr#Jll a!'L!'ll &tr J J^ s& t(iJ +ol-9.g rlJ-JsJ"JlJ id-+ill ,l;4|l j#lj cl.a+ J*,:il

allrp .urr +Jji l+sr.J

Lsdt
t:li J+i-iJ *4FlJ o-'+jl ,;iL-il| e Z::.rll_j ,t!l OU:lt C i^+JlJ"-bll ,!-l- g* +tt-J.lt ;4i;

laJLiic.L r,-:lJl e,{Jl .+ anJJ1 a,^Ul .JjL-!l uF Jii,j 3 :.ll eL".Li al r-'i*l Jl. a,tl1. a;rLjdlj 4Jl.i L$
by-:6 d;tJl3 J*ill a+^i.h: !,-.r:Sj $ dtr..:bill ,.+ {1;j +-ill s:tJJl 6ls: _rUJ.rs iJUlJl ;lrYl

d l{.Jl eira: oU;rJl 4J^1*" .,Jc. c:JS;l l(ih I dSlJ rl3Jl dl alr-'i,u1 cJjji !5ll cr6l;rll ,*+ dJ 1;4 .(2)
.!+.J il;$ Jrri dl-lJl J.ll ./ ,SJl eiq-r stJl LLL- cJJtji sll . ciLlJJl ;l )l ,:tr:Yl .t+^:3;_.S-Jl

(LL, ; t;:'J;-*Lll 
,rs c>50 ) .lt-t#t cjj* d eijilL 4luJl c.,u-r.r 4LL- Jiiu cJ.;r- i-l;:, (7) eE

,",.n-ll J,,lJ++lL ILI*JI ciu1Jl rrlJ.-YJ .r|Jl+ e$xlL fuJE^(a$i'L;ul%50) +,r:.Jat:lS 6s.!.,t cJ3.l- c_r
eu_.rr,.FJ_rA a+l=ijL 4l^r*Jl l\- e (%20 ) I LJLL(%9O ) ,",+ il}$ ds$ st+ylr.+.,J l-e

itLtJl atlii "l ,J:-(9 ) l-!X i-11 ,rs3 . atc dis.jiJ J^Jll Cfr $ jJ-,*Jl el3 ,eLJt ILLJI oLtrll(%10)_r
Jl JJ;-J1, all-Jl ;4jljr 4+$ ilL,Jl ;Jl!l .it+:r jU;t!-Y $i OJJ"J! il\*ltJ 4Jl-ll ;JljJl ot+_rJ

) &l_t !,rl_> C::l , " '-'r i:\:Llll :- ctl_: l-S crJ":-:ll _rn:Jl ;rt rl , 
, 
,+. j JJJ++ll sl , '' ,,1- 1o .r=

,_;^1- j iJ^lJlJ (O:J.tt,"s 154000:2000 ) r6t; Ji--qs+JL aL\-ll rl (!18/1-rk,
--i .er":Jl _rJl d$ Jl l-s:^+ *rl L;ill oJJt dr"(Jr$11 ./ oj*50,20.10 ,Ji*)-xStlABA,4,.J.,jyl
cl e+* rjS,J"SJI3 eUJJI lc .Fllrl ,r.ll qgrl $;Jl!l .!1;:r LStl:.lJj+ll 6\\- OIJ ll.drLdl

_!51Jjl! idl .+A*:GA: JJJ+J! \It.tJl drGi al"t* rrl (11 )C-:t . ,I-_6+J! aUJl il1,
;153 aJ^LJI ;4; ouLJl a,;u^ Ll*" i;-ir-+gl'ij Jl uc +;r!j,rJl .9rl (JdJ! r,2;10,8,6,4.3(Ji*)

(cl-*Utt,J o-r+6) 1ni6-r cj*rt

,=+ i-Li: dlJr)l di;\j *t-.t16arlJt do*50 )is_,+_r CJl. ! 4tttill €rrii a.Lt-. Ot Jl(3 ) Jr^rrl

Jl^i-l .,1'(6 ) 3;3i I:L,JJ a-,-"-,iJJl JLJ1 dlJJl*l' JSU !.1 J+.t: *,J;-jS+Jt cjL-j-l $. l-1i,.!-l-ll3yyt
dJ-Js+JL iLL"Jldu-yl ;1-L=)-i 4!t!+ll du*l o++ "!(g:Ut *+ 0j.1000) j$;l1:)yt_r c]:-,S+Jl
*l ,1JJ1;J| ,"t '.rr, 

.l ;l(10 ) J.-) .JY)l+ 4l^1*Jl oUtall o.s +& :o L- JiSl ,:-l<ll JIJJYI lc 1.6:i ,Fiijl i
*sQ-s"r%30 cJ.,U.t Le  tLul LL*l- ud"ls-l:4*-r.Jl ;:=;Jl oj c,\,;rJl Lc iirl:j,rJl Lgrl i-tll=Jl c\:t :

eljji-l flJ ,.,- ^ll d)" a,! +i:1-Jl;rL* J.I li'i- >l;r dF I=\ .tr;rJl ;;3 .U!l i+i- rl , -ll.r-'e ,=FlSIt OJjt
rl;q.l p rtii dlh c. *: &, e\tJl dll Lilrtr.jl ajl-i-ll .Jc.llt _,+u clc, cbr: .aiusl sl-l:j^ll ;s:uj1*tj

r+j rL,il3 S.r', iili- +-1:^ .,j .!-Ffl,, uJfJl u:,.1- U^ dS j$lj Lt",+ iU,",.ulJr cr_p1,",-rll
. ..#-,ll dl,ill ; L:tjll 4J.1 LJll ,,F Cl: lrlll dLtJl r,.iL.-i ,;-+, _9Jl ,rt crulrJl rJiJS

drsr,ll d.:l:.h: ll.irll

!J+llt+ 4I\^l .+jllq=UJl ,-iJ tr]l ec cLL JJI ,J:+(1 ) ,J;+lt e,.j: *t-'.+1.+ 201 I ii- j,",-," jft i
" 6JJsul ai-J,r-*jl di*ill DLi

?-75 r--,r"+ j:>Jt c.,I"- ,':.!:Jl i1*jiJ tl"3 tL3 cih.+_l;1ir"Lj^ u#JtJ$ 9)-iJl d:l;JL cr;Yl e3y-
LL* criL it;_r dSJ "JJj}r._::s^4 4++J+l;r=3 JS ci^.;jJ 4,*J+l c-,lr=r,rJl d,!-"!J 9f - dJJ.q$+

c-r* p*,25 *L*,rL rjri)l ; e-rUJJI s,--bJ ll f-10 ci^+: jll ,-iiS C r3:=l cJ.- C:.2f9+*:+:tl ir=;Jl
. j-x c)sl d1r I /c] ,*"i3 g9;s.l_9 fu;r

Vol: 10 No:l, January 2014 85 ISSN: 2222-8373



DtvAxA" lJo,llJBNA[ f:o:R" P,I$JRE $ffuNqB$
wi}

4#*Jll A.LrL.,tl cjtr-tr,, J-.-J" \dt rpls.., dJ-Js+JlJ O,l. #fl r,:.tr;'slJi ,*";i;

aitl.tP r.:-. +ir lir.r.J

.2011puJirartlliL:"jc,,t+:ll.lori-.t llJr^,,jllL.sLjt.r6-;l;ClclLr.-;.rlL*-i,llcrlull(1)d:+

%idl4++_'ll ;-,,1rFri-';r llr
x-dl

c, nll ,r-l'll 1-9lJl ,r^LJl

62.63 69.79 4.52 14.322 ;ull;yts

53.4 92.6 2.67 8.90 .tt jj

44.2 94.13 3.29 16.91 Jlrl

42.4 94.6 t1.27 25.22 clL+

32.t5 89.37 15.07 33.98 o-.!

12.07 49.20 18.68 39.3 ,'rl r.r'rs

12.39 54.73 20.07 41.20

.-,! Jl -i L Jl el .jYl aL*),Lil . -i -! 4.Jl^ ++*-i !+-slJS -S ur;+ill cl-;l(.+!l d 4iJ+ll ,l1l, JFll r olrll ).J_ -r s' r'

Ji+ sUJllli-.,k: cr"l cllrr+_r

310r+ ,oL3 eut'Jl gli-l r3r-l dl^*, clliJ ir=13 i.'!r *!-l t-1./gs200Jr^+-15:18:18++"+

,rlc rL;)l i $J r^Jl r+ i-r-!- g$ll g9y13 4+/q 4+til '"'; p rLJl C-J + i-,ll .-+b *!:
J.;rJ:is s93Gr.rL d *-Jl i $J 4-Ll1 ,,,. - Jill t'J i + iJ*iYlijiJl lre-.1tt^)lJ-,+ll LJ-tJ

. tajclJj &F;l +J$liif d 5J= r!3 hJ3o

c:Julli,L-l;+,JJt=Jt+ c:lUdl uiJ 4J^c d+->l: L!!^Jl -!sl!l ,,,. - dl sLlj. dJ"l- +:=l i
.+_r J:ytiLll "/ cj:)l rcy'l r-rcl3^ g)i1-r 

-5$l C\+ll .-g cllir &lsll dl,Jl ,J'#Jr J10 i* !J+ll
j*r$l ..!1-9201 tl+ttS GJq(i S- ),J-#t o, 7'25-720 eiuLJl Jr*r * +i .J+U fr-a r- &rS
rlF r+ cJuJlr.!l320ll 1513 GJq l;njl ellJll ,r+t r-\H rrJi'+ dill(4J.-rr")e!lj1Jl rtF ql+

ai*Y ill- ,^It eL"-U:^ ,!t=. Jl ,'';.1.:lJ LS c ,r"r$l -:Jl .t- 'i*c.j'r-l q .9i1i;U) gUJJI

,5ll o-! ai-)Ji;rtJl ,rJc, !4Ji*ll J-tLll ,lJL k*: e $ fuJG.ll ciElir rJlJ%0.025 j$'+Tween4O
e,r)i C*,-lll-:Jl .1. liYl-l iLL-21 i+J+ill c!o.5J

Jl a-iL:Y! (2000:1000-r500PPm):SA(ccc)c!-:!!Jl-:(pprn200:100-l50)c*:GA4rr-"Llj,slJi
.ii)Il r;.1!l ,rr k4*Ir i dl-r tuJEJla.l.\*

eUat.,Jc. +.lll c:)^L- cicjr il 6lJrS- $)u+r(R.CB.D ),J ii,;iJl $itt ,'^;',' "- 1;:lt '"'';,t^

,Jt or:U-J;1*)l J"-JJI iJ Lr;U.lt &nt .,! St3,rr' Uj$ly_r ol-!:Jl c-:)^L* c:sJjJ trlJr- i.,-",j-rll

eU.ft ,!t-l u+ +-illl sF; LJ-l-ll eltil d.J-l I t^sR.C.BD r:^JLisr 6r' ,} --r cJSl t']$+l
&j!l cju1s u^ d)":.jl ,^:ll ,.:lrlai 3l i (l)%5 .e;i- p ;Sr ;Lii=l-r sU-ji.Jl cijJlJ aiiiJl

*15 ,-,i ". ^r32 0lll4114 ,-* .tts ;rlJ,! dJl 4r:U e! l-L \-J+20 r.JS .:!-ro &-l a+*-,+. ;r=3 iJS ,J J"t-Jl
.,-:L.,illdlJJYl ":rcj inl4Jl ;li+Jl "rrca +:*:Jt tJ^+^ll eiHl rJJrtj ot-,:lt jrl6L-lJtll

Vol: 10 No:1, January 2014 86 ISSN: 2222-8373



DIyarA. JauKNA"n $:QR puRE $qtfiNqB$
ffistr*s#

4J'#Jl lbrLill c!4lr g s^ rJ" t{'it .*ls.-l d;-JSJ*JIJ O,l" }ill ,}4tl j#l-F ui1;i:

altl.t;lg r.r !..:, !r{.t

jr-y 'ul;Jl oLu.Ll c,1,-l:Jl l'j .!_:*ill Cltll c!-tJly r-l;Jl CJJJ ,Jsll d.*lJLl i-l-:ll sLrJill L-,i. .^iJ

iF c::rJdilJ ClJl d-lJl ,'x .:Lr-rrlQ -,!jit i rll+-\i 4-iulirLJt ,",i,,,r, ou;rJt d e:!t;.-;, fu,r.ll ;;_e
cjijr *l- cl,LlJ c-rl:!l .lj_l i ,4jJJl Cl.- "J. .,,. rlJl , ;.rt Sy, t+* $.tl u^,..,1 "-_r 4Lf.- JS

els CJ .  -,rlt c.' k+lJ=l -r'+.5j.9 J cr_: .Oj:ll cjLn,:+-1, A.ot-486.rJJ e75 a+_p d,-,iilJ i!_),i
.*u1Jl ,J el+.lt ;rt*lJ LJ.rJl iurll

Grjl'jjll

rLc dis.il.'\: ijri- gli,+ o,J r)illl ,,r.1-rJl o: etJl tLij'rt .J. ,Jl cit-l- _x.u(2)cj:+lr o*
i+c elu1-lL fu;ui. 11,il| 3ui;l g!1r Jl .It-FlJl .erl ,'u-.J .cljll Stij-lt 6rl-11.,Jt .5rleda ,-daL; or
./,.:U $14$lJ<Jl ;G:Jl r-rc 

"! 
taj$lr_: eJl oL"L:^l.g:j-lt ,*:Ut1: )d_r.+lf g-_* t-Sj .al^Ul

cJ6Jl r.- ;J;_.1 tl .erl r! cJ$tj djyl ;:,ll .+GA+ ,,tut. c! d_r+11 ,-r" I*: ,:tl:t, ,Jryt #..J.ll
,"+ ,I-AUI ,r-+ U+j .dJGJl il*L- Cp !y,:- , ;ltr ,rit:(ppm200;100 )StJt atrr1,"t rrc. a*l-,

L+i Lll ^rt.,r U$ !J--,J+-Js]LJj 6)L"L*, rhrr,J:;1';l.,,ll 3ic, ,Ilfi Jl (:rlirLJl ;ti ;;3Sr^Jl dtl9ll
t'Jl* J+u .9i dua ..rd a:! !--il .s 

=:tXl 
ua^Jl -j d:Ll4rlJdl rJltj.,.l1 lc. .lc. J*jll si"Lt. J:!L:j ,.-+

r,, .I-\: €J-:JI 3:"+^tt +ilrll ;rL"ll ,rJ' o)-tJl itj(4 )cj:+ll ;-rg .eill .rA ,Jc J,^Jl crr "r.tJ
.arull J+i sLjlJL iir[L t*trttr;l d,-FlJt Lrit LJ:r=./ .tb]r ;rul;r!-, !r 6rleda.p-Lr st gJ3rrrl

(r) c,\xl t6:l(Jlc' ei_,lt .;.1-r: rJl o\--L;:rstj_*u(2)cJ:+

dt*JsJLJ1
2000ppm

dJ*J!lJl
1000 ppm

cJi*$t*ll
500ppm

i#sJl
200ppm

ayl-+|ll
l00ppm

dC-r+Jl
50ppm

4Lh-
tuJSl

e>a>)r/
.EetAl

o5c 67c 72abc 8sd 80d 78ab 75abc dJYl rcJ.ll
70b 72b 73b 98d 85ab 80ab 75b .jt:lt s9.Jl
57d 59d 62d 88d 83atr 75c 65d &J$l .saJl

.iLUl r+ .:cJ^ dS Cr_sytelt ,,s ;rFi 6,U.,ltx

1ot-u/gU)a+l;all ;UsJl lc. .rlc ,-*_,ll .:-l_:^_t;r":Jl oL"L:^;rStj;pU(3)cJ:r+

(.!L'. /p) ca1":Jl e j^+-X -ilr\l rtj:Jl *L ,-ijl *cy"-r j Jl etJ-r" _!Sl-i _)1,U (4)c)l.=

d*J5rUl
2000ppm

c!*J+t"Jl
1000 ppm

di-*l4ll
500ppm

O+l-H+ll

200ppm
iC*ll

l00ppm
aSJ*ll1
50ppm

ALlr{
ortu1

,.t +PlJ.ll
81b 87b 84b l02a 95ab 9l ab 87ab jjYl 'tcjrll
78b 86b 90ab 101 a 96a 9.9a 9l ab sjEll teJrl!

78 74 82 103 101 93 9l allSl .tcj*Jl

err,miiii#rriffiilffi

Vol: 10 No:l, January 2014 g7 ;SSN: 2222 _g37g

dr-J+l*Jl
2000ppm

dj*J+Ul
1000 ppm

dJ-*Ul
500ppm

#.l.rlll
200ppm

O.l. -,++ll
100ppm

c#j+ll
50ppm

4lle
tuJU..Jl

-,- t+cl3.ll
3.8b 3.4b 3.lb 6a 6a 4.2b 3.8b cJ sYl re *all

2.8 4.1 4.1 5.8 5.2 4.6 4.2 sJlJJl JPJ4JI

2.4c 2.4c 2.4c J.f,a 4.2b 3.8bc 2.8c gJ$l reJ.li



DtyA"LA, IJQURNIA.L FAR P4JR.E $gtUNqE$
$ffisffi,$I$

4J'*J'll 4!rLjll d.als g g- rJ" s.,r .*r-rg dJ*J6J-J|J o.r, ;r*+Jr ,;;{Lr jr6l:i ,-6'+ -u.i;

Allp .Lr. t;4r tJrsr.J

(otrr. iA-i1r) ol-ri! relJjYl r-re gJr"-" *l .ijlr:.1_r_: _r;Jt r:.rtJr" _!Sl_i jirj (5)cl_r+

d:**l*Jl
2000ppm

d+-J+l*ll
1000 ppm

cJJ*j$t*ll
500ppm

i!,1" -.;g1Jl

200ppm
O,l.-l+}Jl

l00ppm
&J-H+ll
50ppm

4!ls
ijJti"ll x

7lb 74b 78b 160a l40a 128b 82b cJ3Yl .to-Jrll
81 85 88 140 r60 r32 100 .jEll re til
90 87 100 158 155 140 102 r:Jlill ,r3nJl

O! rL' diL1,l=),r iili* el:s cJcr dlJrYl L & cJ3Yl r,ll*, dl €1-h^ 
-,::U (5) cj:+lt.t+:

(5 ) dJ$l g*J+ .al^1,11 J+i suLnlL alrt L t* 1,,1:'i Jl ,Ji-ALJr .eri ;f d cjr::)r :rc. irL; Jt .s.,i cAo
Ji .s.,i GA+ Jl si gr *jL cJl3lr ;r-ill ;:cjJt j dlJryl :rc. ,rlc Li >u _5^Jt c,r i:r J oC o:L
(16 ) d_1.+lt f;4 .!_:p- tc il q.-+ t,'-,rir r*SJl Jl d+9(;llt .gri r "* ,.9t-',1_9yl uc, .,r 4iJFrru _rt tuU

.&tJlq^S "L 
l^e rjl gLl$llj..F_Jl +rl_r ;pi:, *Uur"lt ill:-jb6l_F J${l

,Itc 4+J+ cj*tJl ;\j J)GA+ ceri eFl-r ..Jslr &r'tr J. +r* iu dl c-rLt-r J +,, y a:i t:\r
clLrA ,.r"+l! r,pl-*Jl-: *t"l-ll 9.r c.Er$ll ,-=-: L+_l .i!^ll ora *1" !'- _i_! + .,,t.rJ-x i;ri ui a_u.',*.

( PPm200 ) J5;+.il"J++JlnLl--,"/ l.elc J:l:Jti,J-t= jsi..rs ;sJr , dLUl4J"s _1', 
'rr!* 

,gu
,;c sl-ul*L t^*+ diil$llJ k+j;J r-...-r"-s jJl ul"1^i. -lsr-iJsu ( + 6 ) cJ3r+.lr e-9 ;r:li ulri

t)" "! iJjYl r'll ei-rr cp tj.' ii*Jl ora -lc' qsJ!* -Hu raji6lj: ci--Lr^!.rC *i.r*r.:r-+u arr*rr
-SljJ$'il( i7 ) r.J:+jt1-ry.Cu;l_)p J*tJlir+5dli*Lirrr.e i r..,rr-olx'.r-,J;lr.tl

upi 4:JFiJu sE_l;s r+JJ ) a:i L1, sS,JSl *U;rll '. .rL L.*r;i.]ilsi.ll, kj,r.l.-o_l-_l 9,Jf .:U!_
,cJ-rYl r':pll dl. !J!* +i)jil ;rc r-J +t'l!llir .,J. ;uJl rc-eJl d,ri L,i" b*y, at15;^tl giL-ti1l

6uJJl gn Jrc 
-"sl .rl: c.r)^\"ll rri !J:r* gtilij.l eJr.ro 6L J.=x :-r'ly'r-, ou"ri".tt orri cj:t$lr ,JE+ L+J
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.J-6Ul cj:+l! a-;J 6;r-:.1 is- cjlDjil clJL:r slr t. 6eJtll

els "",l' 
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8J.t5 92.00 91.16 90-35 71.95 76.96 18.16 82.73 CilEll & rll

90.23a 88.82r 86.0oa 76.42c 77.60c ?9.95bc 82.7lab cL.l.ull J&
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