2008 (4)5 Al astall Lales o Alya

Boa) bl skl o giaal) & Ciliadl Jaadd ayghail) cilides il
(Helianthus annuus L.) qaadd
Bl il B dygh Y st |

* g ssal gllo yibsa Lol
2008/11/6 sl Jsid g s
g‘.JhJ (6 $iaa c@lqﬂ\ saill cladaie cgﬁl.a KW @# ¢ radal) SJAJ' :fuguh cilals

walddiuad)
G s—inal) 3 AL alal) il il 46 el 2001 5 2000 o2 VA lilia il 5o Cy )
cdlgall Jaail agghail) (g ok ani s gl o) e A el 38 5 UL Gy sdad sk )
U RPN [REN DA PONRE S WL P I ] IRER PRREH [ ORER LR s 0 Ea N P I N JPRUVO g PO

oI NI iy ylag s clanall Jial gy gl 3 Salall sl 56%50 5 75 5 (S ) %100
o3 ol g oLl 3 all gas (550 cpe)dilaall: ) shll ai cdlalae o Jf e Al all sl L3 gl
2N catial al (Gslall e 6 3a 500) GeSll Jslae 8 adill 5 (0slall (30 6 3o 250) i J gl
e il 8 ALY Ll g I L sy A0l Ll sa i 5 Aol 2400 5 50 i Ay il s
s sl Ay sl Sl Gubiie Jlexiaaly paill ausse VA sk Sl 3T oy el Ay S0 alall g
RO\ [REWEE 5\ [REHP IV FIVEQIERERY
osiall 8 ek )l &l Al i s JISLlS 800 aa ol il i f
% 11.99 59.64 dusiy lipdly del )3l (e Lasy 86 amy salie¥) 5 ) Aalae e % 15.96 dausy
2001 asssall 8 3e) )30 50 Lasy 72 2y s e JISuly 1€ 600 23 5 galiie¥) 5l dilas oo
Ll % 5.97 5 5.81 daaiy Hsdall b 4 sk )l Ay il daail) mid I Qi o€ 600230 i LS
G e sall T gia 3 de) )30 (e Lagy 58 2xy JSulyslS 800 aill 5 golsie¥T i ilalaay
psall (8% 3,10 56.78 Ay Ae) S0 e Losa 3030 o 53n (b Augha )l dus i g auall
O La sy 58 axy ailips 8 Gyghajl) A & oD aiall 555 Cpn A ans sall s ie 52000
Dl & (0 e Aleleal IS L rans sall assie 3% 2.51 5 2000 amssal) 2 % 4.62 Gy dc) )
Jotaas el all 3 il ldee e %9.63 55.05 Lo s saly ) Ay sdall & 4k dgus e
oS Jslag elall 3 adil) ildee oo %10.65 5 11.43 Gaiyg ¢ el 30 e Lagy 30 2xy LISY
o— Aokl A mis D) HRISH Jglae a5 e sall o ia Ao )30 (e Lasy 86 ax
% 3.23 52.82 dpuiys ¢ 2000 amsall &% 8.31 4.43 Ay del ;30 e Lagy 30 ae Gl
Aoy el Al YL Il e ekl Jslaag elall 3 aiill ilaleay Ll Gpans sall Jass s

33y Fals — o slall A0S #

513



2008 (4)5 A

aglall Lalui o) Alne

Jlaas elall 3 ) shll ai dpanl A ol 038 (g iy L Aadfiall gaill Jal e 8 il 8 3 gda )
il e 8 Lagad A gl Alle ety Caliall el Jaad sal 3 de) )3 J8 saill ciladaie

S salll ladaia e 22 clinull & eh
G eb e 5] Fgia Al S e
o33 o Cllee o aa g 288 ¢ ddlial) bl
P el i Jllae b ualad
iy o ((8) Lsiad Gae pa el AL
Gilial) aglia e 5is cilill Al
O ol gl Wl i w3y (105 9)
(115 3) o—a¥) il el sal I saal
o ) e Al b3 Cings
i iy sind i) (5 sindl b o
iyt i i e DA uaill 58
i) Jaa] o el

Jarll 3l s g 3 gall
Cpaugall D& 4 a4 ) &
Glayl dass Jsin 32001 5 2000 smss N
Ay ) A sl dadaidd bl oluall iy i s
B8 iia s cae ) (slalall) Al el
Flame —34@ 5 Euroflor gl s guedd)
Ang e Ao 3 Le i ol Jals asha 8
(44— 4.2) EC Al Sl Ll agidwil
= 7.45) pH lgiases 4505 15 Jlapsuan
33 aie aaall skl Wl sisag ((7.60
—aall s bl ) gine s 0.34 JISuly i<
ol G sl 0.14 JSubislS 1500 e
o ey elldg Al Clleal de) )30 J8
(05—l (e ¢ 3 250) KU Jglas g e Lall
24 32d (Ol (e 2 3 500) S Jslaag
I dhl 8L sal s Al anndels
A lolee ) ALY ol 08 ALY Ll f

514

dadial)

sai 4l a4y IS el ae i
s 1 dse bl Alla el (Sayy ¢ bl
Jalse oo umi LY iy (gl Aalall 38 jadl
03 e Sl 1 sall Jl s A sl
Jalall Gl i) 5 iny 3 ccnlall )
G DAY Flal e 8 s o) el
3o 8a (g (1) ) g ai 8o g Sy
i) e aiad Al o Ll aliea
o 2l e Ly Jain Al elall (e 280
O 33 sl Apa&Y iy el Ay sl ol A
o sl S (19)i) ook oo el
Ay guune i sl Caamy 3 oL (5 gine
3o—a ) claly s Gl clall (5 giaa
diyy pluall (8 dle s gl 068 3 uadd)
(3) ekl aey g s WL Tan 55 puedall g
G Bl ekais Bl sais pus aas.
Al g el dl) al il 3 shaty il oLl
09 il el hax i muayy sdal)
osaal s sy i 4) sl bl
2 ALl e i mlewll 5 )9 Gl
dia Ll ) ALY ¢ 2l A el clilyl
Ciliall Joas ol cuiaty cilall #lewll 355 pn
Le€a e alll clilal s dlics o 5)
ool 4 aglly A il Giliay a1 e
<l o) .(6)Hydrotropism 4 sk
— ABAL Yl ks ol Héan il
p ol Al LA 5 50l ol Ll
(7) bl 34 5308 I gag 53 ghile



2008 (4)5 A

aglall Lalui o) Alne

Gt Jiloal Jleidls duliall cillau aid)
. % Slial (s sise 2ie(L.S.D.) (s sins

Lﬁmu culld\
Iy pre N 1dgas pilii juds
Lol o) COllae o Agine (s
dale DA Jsdall 84 gha 1 4 gal) Al
logha i gia g (e gall AS & Jpumndl) sa
sl 3 Aol 530 e Lesy 86 2y oLl
oais ) JSulsls 800 sa 3 2001
15.96 duuiy il 3 Zygha )l & giall duail
600 2l g sl eVl 5, Aldas (e %
5.81 dawiy el 3 e Legy 58 ae JSulisls
aily gl gie¥) ol ke e %5.97
S5 Cpausall Jawgie b IS 6LS 800
50—l s of ((8) Ziaul Haque
clids b Ciaxt (3 yal) Loy 3 Asalill e
Capillary 4y =il Al po cudalial g 44 5
dage i Cualiind g Y oLl fringe
LlSaly 3 i) clylliie Al olyal) (g
12) 6 2.7 e 31 Gae o el (adlaial
&b Gy Juadl) (555039 aabatl 5. (13
ol 2l 8 4 fgan e ST 5 g sial
Al ot laaal g ) il L (14)4 sl
A Sl Ak ) e Ay 8 3hlie
L skl Al Lol Woba i) 4 4 5k )
TR [RC, EFUVRTYS- CFE I EPLEN gt
sl 3 de) )30 e Lesy 72 2y oLl
JE L 61 800 il aie cacaidll 3 ¢ 2001
G Gl xe oo %431 5 1.60 Ay
c s e ISl 6l 600 il 5 sk
&V dsasll o ol g seaall 4L @l
e Al anllay A< bl A e
(15) Al a1 8 s el Galiaid)

515

152000 sl ey (el s Ga)Ailial
2000p—s sall 3 55322 3 Caany )
3 20— i wan g 135 Ly
On Aladl #16 Jals sk 3 2001 am sall
Bos—a O Al s 2 0.75 315 S
S ) il sl Cuamdla 0.255 Al
%1002 5 51 ¥l 5l el _xs
e %7540l 5 (4 laal)d il 8 saladiell
o) A il 3 sal
salall Ll e %5058 o Sl sLS600 A
sle 2530 (U8l 1680025 Jala) 2 3
alal el e %60-55a Jiind aie 5
S - VA A .‘)’-’\5‘9 i
@bz o o 1 Al < g (4 )laall) IV

LS. aly 55 i = of o GllXSy Al

i

Al ¢l

o 4

Ay i) s Om e 2.5 Al CS
)N sball ASa e 3 plasll (il
RSB TR I I ST PR BRI A
sl dmallalalsll e Uaill ape i Jlani il
2N i acad ) S 33 (RCBD)
5l 4l g ol cOlebeal Ay
AS gl 50 a5 el gl cias
3m n Aaldll Jpeanall g 4o 5l Aot Cloass
ol gyl 2 sk b Jasind. el
5 bl il Nl Aaties 2l dsh
RPN AN

JS Jamary sall (DA il dused < pial
30 eVl vie duad saay IS (e Cpe s
&l e Aol )3l e Leg 86572558 544
Ol g s all 38 4y gha I 3y giall Al
Ay skl A gial Apeail] dASY) Alaladd) Jlaaiaaly
100 * (bl 5l [ Aasha W 4yas )=

e gally 3aa o puge JSI cliball clla
O A il o (ranall Jalaill) lee



2008 (4)5 A

aglall Lalui o) Alne

& Iymanall gai g 3081 Jalall g sail
Do gie 8 (3 52n) Leglau gia g Cppams sall DS
Gdsiid el )l G Loy 30 25 (e sal
b gl ildes e % 9.6355.05 Ay
(o Loy 86 2y ¢ LN Jolaa 8 adill g oLal
eildes e %10.655 11.43 iy ae) )30
e oSV Jsaa b adill g sl 8 al
s 5% Lay il cOllae o) . Vg
(osiad sae) Hodall U<y Lol o))
aliall g ol (abiaial 5 dpndandl Lginbua s
e ol aadis (19) Lol y dnaed)
e WA g 4y Al & L)y (Geadd)
sldie A0 Gadig Ll jaa A 3ol ) pe
O b (10) alaall A glie sab 35 LoD
ds paid D ) Jglae 8 el o
&bl e Log 30 ey Ll b A5k )
—b5 %8.3154.43 345y 2000 p—us 54l
e %3.23 5 2.82 Gy e gall Jaus gia
oS Jstae (8 adill g 2 (550 (0 (gilalaa
o5l O (12) gosal aa gl Dl e
Aaaie by conil JUISY Jolae 8 A il
8o LSy 30 B ppaaly ASan i ) Caliall
A sala) 581 5 A Cuale Alle. Sga by
Il Loy a3l sda g el i
o Ll i) 8 3 e A€ sk ) (il
b skl A ) o dediiall saill Jal e
N sl Jlgl 5y Lay g coliluall lia
Attyia T 3 el 81 ) ol (e 48038
3 pall B0 o) 72aS i Gl (L (20)
s I bl sl o) daiad) 430
05 (I A5 Al ARl ol gall JlE) eas
A Ly @lall alall 55 Gali o 5 Al
el o) o il L3 gie dansS Ay sk )
leial e 30l Dsdall sai (8 S5 sail

516

paa g gAY clal ol el ) allay
Gl eyl Gl 8 aS) (5 gad) Q)
L L ((3)slall dage <l 328 Jand Lgild dyaial
Amy Loy VA amy (8 4 gha )l A s
Glapd pli ) vie ald Glull ki et
At Jsaall e da a3y . (16) 5, sl
e Sl g sl 8 A5k ) dp aliss)
o alalall 588 M ¢ bl ged dal e pai
e 3€ G el S ae s ged Al
o A8 sald) AS) 5 gall i aay . Lgdl ) f
lead LI s a3y il s3al) A
g gha il A J85 Jilsall
D5t 8 A e Ak )l A s
Pla Dy sl e pliall il (e
w sall S b sai Jal e
e Logy 3020 olindy (20 520) Lagdans 5ia g
G5 3 ¢ Aas el ) seds Ada)ael N
e 4Bl )5 a5 sinay slig ) s Caiall
13.38 4 wing %3.105 6.78 douis 435k )l
2000p—s sall 3 436l iws 3%6.18
il o VL s e s sall as i g
Ay 45U Gl A Ay ghajl) Ay (358 D
ot %2.51 5 4.62 Apuiy A 531 (se Losy 58
c sl e e sl Jasia s 2000 a5l
o e (S slig e canall o) Ll
AW gl Jal e ) Y e IV gl Jal e
Gl Nl aall U g
e Ll a5 (sl LS 5 8 alias
Ll a8 Ll Al Cagolall ae Jelal
il 3y i an y . (18 517) Al
Gl jee (e dediiad) gaill Jal jo 8 Dl
Al o5 Bl I 3l A 8 i )
(12) 581 ele pabiaial b
A sk A /i (550 e Aalae oSh)
iy b il Dl e lef sl b

A 3\

(S




2008 (4)5 A

aglall Lalui o) Alne

a8 sl ) A iy g Leads 3 518l %75.48
= so—ine Ll Jalall oK a1y . % 13.29
O A skl A gl A il
A saal Al 03 (e iy (4 sn) Ll
Jlae o el 83l 3 Jd ol ads
alaall el slall Jaat 300 3 gaill Ciladaia
s 0 (b Lasad il L@lBle (s
g ala )y ) el D)y 3l

LAl alalaay

e 2 L(21) el pabigial 5 daadadd)
A(5) 28l A ) bl i s G iy
Gl s s iee JAIA S Juas
e Lass 30 any sl i cBlalaay
Aaslll D8 Caiall clbly calael i de) ) S
b Ash) A el de it e 55k e
clals cibel cua & %87.05caly 53l
Jslae b Ao giia ol (pe Aailill andi Canal
Gal sl Ayl A Ji W)

58 Jsnana sai Ja)je DA Ll 3l 8 3k )l s 8 Sl aill il gue 5l 10 s0a
s sall Jaus 51 5 2001 52000 Csams sall & ol

Cvans sl Jos e 2001 pus sall 200020 sall e cliall
EAR
Kp bl aill ey giuse Kp bl 2l iy ginse Kp bl 2l ey giuse (+59
LSD 800 600 Lﬁ)ﬂ LSD 800 600 Lﬁjﬂ LSD 800 600 éJﬂ
0.05 g:\.ﬁg}ﬁ 0.05 L;A\.fm}ﬁ 0.05 L;A\_;ssﬂ
N.S 81.92 82.15 8356 N.S 87.05 87.95 88.62 N.S 76.78 76.34 78.50 30
N.S 7920 7485 80.09 N.S 7995 71.17 81.10 N.S 78.45 78.5379.07 44 4us
420 71.18 6693 71.06 NS 6940 66.04 6948 N.S72.96 67.81 72.63 58 a5kl
N.S 63.84 6346 6555 NS 6138 6451 66.96 N.S 66.29 62.40 64.13 72,50 3
N.S 5421 5574 5740 5.68 4828 54.57 5745 N.S 60.14 5690 5735 86 (%)
N.S 88.10 87.09 8490 N.S 9215 91.79 91.25 N.S 84.05 8239 78.55 30
N.S 88.17 88.80 8741 N.S 89.14 89.97 89.74 N.S 87.20 87.62 85.07 44 ius
N.S 84.08 83.76 8589 N.S83.24 8492 8553 N.S8491 82.59 8624 58 45kl
N.S 77.27 78.55 7875 1.20 78.10 81.47 7935 N.S76.44 75.62 7814 T23udl &
N.S 7235 77.02 7593 N.S 71.70 79.78 7554 N.S 7299 7425 7632 86 (%)

517



2008 (4)5 Al astall dalus o) Alna

Ot paansall (3 andll 558 5 Jsemne 53 dalse DA Glally 53l 8 G sh sl A b Gl LEE2d e
< Opams sall Jani g0 5 2001 5 2000

e sall T sie 2001 s sl 2000 sl e hiaall
il
il il il (259

LSD0.05 i _glis,s LSD0.05 o6  slis,s  LSD0.05 6 sy,

233 8128  83.80 N.S 87.88  87.87 3.51 74.67 79.73 30
N.S 7641 79.68 N.S 74.27 80.54 N.S 78.55 78.82 44 s
N.S  69.68 69.77 N.S 68.25 68.36 N.S 7111 71.17 58 &5kl
N.S  62.03 65.03 N.S 60.79  67.77 N.S 63.26 6229 7230 4
N.S 5579 55.78 N.S 54.17 52.70 N.S 5741 5885 86 (%)

434  84.10 89.30 N.S 91.65 91.81 3.89 76.54 86.78 30
N.S  88.37 87.88 N.S 89.74  89.49 N.S 86.99 86.27 44 A
2.03 85.62 83.52 N.S 84.75 84.37 3.13 86.49 82.67 58 ish
N.S 77.61 76.81 NS 77.72 78.07 N.S 7715 7632 723 4
N.S 76.23 75.58 N.S 77.55 77.29 N.S 75.15 73.87 86 (%)

518



2008 (4)5 A

aglall Lalui o) Alne

Cpasasall (3 el 38 Jgeane sai ol e DA BLally S3al 8 Akl T (8 sl A cOea Ll 3508

(%o)Blull 3 4 gha )l Ao (%) 3 & 4y sha ) Fpuss <Blalea

&

86 3oc T2 30e 58 juc 44 juc 30 3ec 86 e T2 yec 58 see 44 jue 30 ee i

L L s Lg Ly by Ly Ly Ly Les
2000 a5l
69.28 72.25 81.58 87.09 8239 62.51 67.77 73.79 78.29 84.71 & e
76.17 7936 85.66 87.15 80.24 57.53 64.19 70.14 79.06 76.49 .\ & CA.J\
76.45 78.30 85.55 84.67 78.74 55.83 61.58 70.04 77.88 70.26 ki & CA.J\
76.18 77.02 85.53 87.60 85.28 56.65 63.56 70.59 79.50 77.35 L& & @J\
4.34 N.S 324 N.S 250 3.62 3.77 N.S N.S 441 LSDO0.05
2001 pus s
76.01 78.11 8533 89.24 9336 57.18 62.26 67.33 8149 87.81 & ysw
7548 7935 85.06 89.80 91.19 49.88 61.79 7022 7870 87.73 <\l & c.q.d\
78.73  79.39 84.55 89.65 9220 5522 66.89 67.66 80.78 87.09 ki & QAJ\
77.15 7774 83.30 89.77 91.18 51.47 6620 68.02 68.65 88.88 il & csﬂ\
N.S N.S N.S N.S N.S N.S NS NS N.S N.S LSDO0.05
Ot sall o sie

72.65 75.18 83.46 88.17 87.88 59.85 65.02 70.56 79.89 86.26 &% (5 (e
75.83 7936 85.36 88.48 85.72 5371 6299 70.18 78.88 82.11 Ll & é_ui\
77.46 78.85 85.05 87.16 8547 55.53 6424 68.85 79.33 78.68 kKl o @.\J\
76.67 7738 8442 88.69 88.23 54.06 64.88 69.31 74.08 83.12_ n&4 & cs.d\
N.S N.S N.S NS 222 4.39 N.S N.S N.S 3.42 LSDO0.05

519



2008 (4)5 Al astall Lales o Alya

858 Jymana sai dal ye OA GLally H3al 3 4ysh )l B 8 il a5 clelea s iV o dalall 535 40 50a

(%)Ll 3 4k i G (%) s2nl 8 sk i G Elales il
&
86 juc 72 yac 58 jac 44 yac 30 jue 8O jue T2 3ac 58 juc 44 yue 30 s By
besg Lo Ly L Ln L ln Ly L L
73.31 75.58 81.13 8829 91.15 59.49 6623 67.92 80.31 8547 A& s

67.44 7138 7830 81.96 sldi i gl
65.75 68.80 79.05 81.87 i s all jglis s
66.69 70.96 81.07 8592 Ll b sl

77.11 77.45 84.56 88.17 89.13
77.38 78.71 84.21 85.73 86.77
75.48 76.10 84.18 89.32 90.15

54.65
54.42
54.53
60.21

71.98 74.78 85.78 88.05 83.61 63.80 73.21 79.48 87.05 & 50w

76.70 78.41 86.16 88.78 82.31 52.77 58.54 68.90 79.46 82.27 gui%géésﬁ

77.81 78.98 85.90 88.59 84.17 56.63 62.72 6891 79.62 75.48 )Uiﬁiq,jéﬂ‘\ et

77.23 79.29 84.66 88.06 86.31 53.59 63.07 67.08 67.60 80.31 U»SA\@@A\

N.S N.S N.S N.S N.S N.S N.S N.S N.S 4384 LSDO0.05
205.(K.J.Lamped)NADUT.IRRI, ad)

LosBanos.Philippines.
Eapen,D.,Barroso,M.L.,Ponce,
G.,Campos ,M.E., and
Cassab,G.1.2005.
Hydrotropism,root growth
responses to water.Trends.Plant
Sci.,10:44-50.

Koiwai,H.,
Nakaminami,K.,Seo,M.,Mitsuhas
i ,W., Toyomasu,T., and

Koshiba,T.2004. Tissue specific
localization of an abscisic acid
bioxynthesis enzyme AAO03,in
Arabidopsis.Plant
Physiol.,134:1697-1707.

Ziaul Haque.1985. Irrigation
requirement of sunflower under
shallow water table conditions in

central  lrag.  Ministry  of
Irrigation,Sci.  Bull.  107:15-
22.

Larter,E.N. 1967. The effect of
(2-chloroethyl) trimethyl
ammonium chloride (ccc) on
certain agronomic traits of barley.
Can.J. Plant Sci.,47:413-
421.

520

Kramer,P.J.1983.Water Relations
of Plants.Academic Press,New
York,pp.:380-386.

Willatt,S.T., and Tylor,H.M.
1978. Water uptake by soya-bean
roots as affected by their depth
and by soil water content. J.
Agric. Sci.,UK,90(1):205-213.
Wilson,C.C.,Boggess,W.R., and

Kramer,P.J.1953. Diurnal
fluctuations in the moisture
content of some herbaceous

plants. AM.J.Bot.,40:97-100.
Grafts,A.S.1971. Water deficits
and physiological processes."In
Water Deficit and Plant Growth"
. (T.T.Kozlowski,ed). Academic
Press,New York, Vol. 2,pp.:85-
133.

Pantuwan,G., Ingram, K.T., and

Sharma,P.K. 1996. Rice root
system  development  under
rainfed conditions. "In

Physiology of Stress Tolerance in
Rice".PP.199-



2008 (4)5 A

-

aglall Lalui o) Alne

18.

sunflower genotypes obtained
from awild population and
cultivated sunflower in rain-out
Shelter in large pots and field
experiments. HELIA,22(30):81-
96.

218-Maruthi,V.,Reddy,S.G., and
Vanaja, M.1998. Evaluation of
sunflower genotypes under late
sown rainfed conditions.
HELIA,21(28):97-106.

Ayl A alal ¢l cilelaia L1999

1

20.

21.

SLLD (S A e el
177 _1570.4 6J\Ja_| ‘b.A\A _‘).uul\_g

Attiya, H. J.1985. The effect of
plant population ,growth
regulators and irrigation on
development and yield of spring
sown field beans (Vicia faba L.).
Ph.D.Thesis,on Liccon
Univ.,NewZealand.pp.234.
Cooke,D.T.,Hoad, G.V., and
Child, R.D.1983. Some effects of
plant growth regulators on root
and shoot development and
mineral nutriention uptake in
winter wheat "In  Growth
Regulators in Root Development.
eds. M.B.Jackson and
A.D.Steal".British Plant Growth
Regulators Group,
Monograph,10:87-101. London.

521

10. May,L.H., Milthrope,E.J.,and
Milthrope,F.1.1962.  Presowing
hardening of plant to drought.
Field Crop Abst.15(2):93-98.

11. Skene, K.G.M.,, and
Kerridge,G.H.1967. Effect of
root temperature on cytokinin
activity in root exudates of (Vitis
vinifera L.). Plant Physiol., 42:
1131-11309.

L2006 s ke JiS (s sl .12

Al u.nA_uJ\ B 4 ) by J};\; vﬂ}lu

) Al Cilin) Jantl g gkl gk
190-169:(26)

13. Rachidi,F.,, Kirkham ,M.B.,
Stone,L.R.,and Kanemasu
,E.T.1993a .Use of photosynt-
hetically active radiation by
sunflower and sorghum.Eur.J.
Agron., 2(2):131-139.

14. Sharp, R E., and
Davies,W.J.1979. Solute
regulation and growth by root
and shoot of water -stressed
maize plants. Planta, 147-149.

15. Agropol.1990. Sunflower
particularities and  cropping.
Cairo, Egypt.

16. Jeffery,M.  1981.  Transport
System in Plants.Printed in Great
British by William Clower

(Beccles) Ltd. Beccles and
London.

17. Baldini,M., and
Vannozzi,G.P.1999. Yield

relationship under drought in



2008 (4)5 Al astall Lales o Alya

EFFECT OF HARDENING TO DROUGHT TOLERANCE
ON THE MOISTURE CONTENT OF SUNFLOWER
PLANT. I. MOISTURE PERCENTAGE
IN ROOT AND STEM

K.M.M. AL-Jobori*
* College of Science Baghdad Univ.

Key words: sunflower, hardening, water stress, plant growth regulators,
moisture content

ABSTRACT

Two field experiments were conducted during the spring seasons of
2000,2001.The aim was to study the effect of hardening to drought tolerance on
moisture percentage in root and stem of sunflower plant during growth stages . Asplit-
split plots design was used with three replications.The main plots included irrigation
treatments:irrigation to100%(full irrigation),75and50%of available soil water.The sub
plots were the cultivars Euroflor and Flame.The sub-sub plots represented four seed
soaking treatments :Control(unsoaked),soaking in  water ,Paclobutrazol
solution(250ppm),and Pix solution(500ppm). The soaking continued for 24 hours then
seeds were dried at room temperature until they regained their original weight.
Amount of water for each irrigation were calculated to satisfy water depletion in soil
using a neutron meter. :

Results indicated that stress at 800 Kp reduced moisture percentage in the root
by 15.96% compared with full irrigation after86 days from planting,and in the stem
by 9.64 and 11.99%compared with full irrigation and stress 600 Kp, respectively after
72 days from planting in the season 2001.Also stress 600 Kp reduced moisture
percentage in the root after 58 days from planting by 5.81 and 5.97% compared with
full irrigation and stress 800 Kp as a mean of seasons. Euroflor was superior over
Flame after30 days from planting in the moisture percentage of its roots by 6.78 in the
season of 2000 and by 3.10% as a mean of seasons..While Flame was superior in the
moisture percentage of its stems by 4.62 and 2.51% after 58 days from planting in the
season of 2000 and as a mean of seasons, respectively.Unsoaked treatment gave
highest moisture percentage in the root, the percentage of increase reached to 5.05
and 9.63% than soaking in water and paclobutrazol after 30 days from planting and by
11.43 and 10.65% than soaked in water and pix solution after 86 days from planting
as a mean of seasons. soaking in paclobutrazol solution decreased moisture
percentage in the stem after 30 days from planting by 4.43 and 8.31% in the season
2000 and by 2.82 and 3.23% as a mean of seasons compared with soaking in water
and pix solution , respectively. On the other hand paclobutrazol increased the
percentage of moisture in the stems during the next stages of growth. The study
suggest that it could improve water relations specially during the stages which
increased water requirement (flowering and seeds filling), and increased drought
tolerance by soaking the seeds presowing in water or plant growth regulators.
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