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Effect of Cultivar, Proline and Field Capacity on the Spike
andYield Parameters of Wheat Plant .
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Abstract

Pot experiment was conducted in a private field located on the main road of Kerbala—Babylon,
10 kms eastern of Kerbala during the season of 2010-2011. The aim of this study was to assess the
effect of water stress and proline on the yield parameters of four wheat cultivars. The yield
Paramet-

-erswere spikes number. plant™, s?ike’s length, spikes weight, spikelet number. spike™, grain
number . spike™ , grain yield . plant™ and weight of 1000 grains. Factorial experiment within
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completely randomized design with four replicates was applied . The experiment included four
wheat cultivars( ie. Fateh , Adnania , IPA 99 and Sham 6 ) , three concentrations of proline (ie. 0,
20 and 40 ) mg . I and three levels of field capacity ( i.e. 25, 50 and 100% ) .The results could be
summarized as follow :

The effect of cultivars was significant on the previous mentioned traits,and proline at 20 mg .
was more effective on all studied parameters compared with other concentrations (ie. 0 and 40 )
mg . I .and the field capacity of 100% was the best compared with 25% and 50% field capacities .

I-l

The interaction between cultivars and the proline was significantly effective on the studied
parameters where cultivars treated with 20 mg .I™* proline gave the highest values compared with
the control treatment (ie. 0 mg . I'*) , and the interaction between cultivars and the field capacity
was also effective on the studiedparameters . Cultivars grown with 100% field capacity gave higher
values of the studiedparameters .On the other hand , those cultivars grown with 25% field capacity
gave the lowest values of the previous mentioned parameters , and the interaction between the
proline and field capacity was also significant on the studied parameters . The proline at 20 mg .I"*
and 100% field capacity treatment gave the highest values of studied parameters , whereas plants
grown with 0 mg .I™" and 25% field capacity gave the lowest values of studiedparameters .

The interaction between cultivars , proline and field capacity was also significantly effective .
Cultivars grown with 20 mg .I"* proline and 100% field capacity gave the highest values .On the
other hand, those cultivars grown without proline application , and 25% field capacity gave the
lowest values of the previous mentioned parameters .
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P axle 20 alindl99 cllinall el s | (5 Jsan) alin, Ain] 7.0 b ddeall o3gd Jame J8 (3l 5 5l dalng l 530
dacall o3gd Jana J8I 0l gl ailelas axe die 6 alddialliaef Loy ¢ Alin | s 78.4 &l oguall 2381 Jana 5SH ol
il ds 1000 08 dare ST gl 153 | aile 20 alisdll 6 ol catiall Jae§ LS| (6 Jsaa) il | 2850.2 &b
hel X (7 Jsan) a231.0 &b diall 03¢d Jama JB Gl sl Jalay ol (53 dline Caiall ae Lein ¢ 22354
pxe die 6 plidiall acl Lain il a2 9.2 @l usial) Jealal Jana Sl 0l 10 pile 20 plisaall 8 il
oo 4l 53 [ 12]4) Jom 55 Lo gn el o3n i, (8 Jsan) "l L 526.0 &l Adeall 3] Jana JB1 (il 5 ully ailelas
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. Akaiad) colal lugs_dgmuxg@ams\ﬂ\ﬂ,&;nw\‘Qg})g\)ﬂs)s‘;umn);i:;(z)d}_\;

cilall Olg ) S 3 (%) Adial) Aaud) a8 X cilal)
AL aile 25 50 100 Cralguall
o 0 4.1 4.9 5.3 4.8
20 4.5 5.5 5.8 5.3
40 4.4 5.2 5.6 5.0
IS 0 4.0 4.6 5.2 4.6
20 4.4 5.4 5.8 5.2
40 4.2 5.1 5.6 5.0
99 ¢l 0 3.4 4.3 4.7 4.1
20 3.9 5.0 5.5 4.8
40 3.7 4.7 5.3 4.6
6 ald 0 4.6 5.0 5.6 5.1
20 5.2 6.0 6.5 5.9
40 4.9 5.7 6.0 5.6
LSD (0.05) 0.370 0.214
diat) decd) il Jaa 4.3 51 5.6 il e
LSD (0.05) 0.107 cilall
daud) X dilall i 4.3 5.2 5.6 5.0
s line 4.2 5.1 5.5 4.9
99 . Ui 3.7 4.7 5.1 4.5
6 oL 4.9 5.6 6.1 5.5
LSD (0.05) 0.214 0.123
385 Al Jara
g
X gl S5 0 4.0 4.7 5.2 4.6
L i) A 20 4.7 5.5 5.9 5.3
40 4.3 5.2 5.7 5.0
LSD (0.05) 0.185 0.107
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| alaiall il () Aliiadl s 8 L ORI 5 Alial) sl ¢ ol gyl 58 5 ¢ caneal) il (3) Jsaa

cilal) Ol S5 (%) Aslial) dadl S5 X ciiall

T AL il 25 50 100 Calgd

C_ﬁ 0 12.7 13.3 14.4 135

20 135 14.1 15.3 14.3

40 13.3 13.9 15.0 14.1

dsliae 0 13.1 13.7 14.5 13.8
20 13.8 14.4 15.6 14.6

40 13.6 14.1 15.2 14.3

99 5Ly 0 13.1 14.0 14.5 13.9
20 13.8 14.7 15.5 14.6

40 13.5 14.4 15.0 14.3

6 sl 0 10.1 134 13.5 12.3
20 11.1 14.1 14.3 13.2

40 10.7 13.8 13.9 12.8

LSD (0.05) 0.560 0.323

A08a ) dadl) ﬁf,i; Jara 12.7 14.0 14.7 Jﬁiﬁ Jaza

LSD (0.05) 0.162 cilalf
dad) x il < 13.2 13.8 14.9 14.0
PN duliae 13.5 14.1 15.1 14.2
99 .U 13.5 14.3 15.0 14.3

6 oL 10.6 13.7 13.9 12.8

LSD (0.05) 0.323 0.187

388 il e

g

x clgall 3855 0 12.2 13.6 14.2 13.4
Aial) A 20 13.0 14.3 15.2 14.7
40 12.8 14.0 14.8 14.0

LSD (0.05) 0.280 0.162
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AL;;\\Q\_.\:J(I'QQ_g)@@\ojjqé@am\ﬂ\}w\w\‘Qﬁljjg\)és):‘@a\);ij;(@dﬁ;

cilal) Olg ) 33 (%) Adial) Aaud) a8 X cilal)
T A aala 25 50 100 g
e 0 8.1 10.6 14.8 11.1
20 9.8 11.5 17.3 12.8
40 9.1 10.8 16.7 12.2
FIRES 0 9.3 10.2 12.9 10.8
20 10.4 12.4 14.8 12.5
40 10.0 11.7 14.2 11.9
99 s 0 8.6 10.7 12.1 10.5
20 9.7 12.3 14.0 12.0
40 9.0 11.3 13.4 11.3

6 sl 0 7.3 10.2 11.1 9.5
20 8.6 11.7 12.3 10.9
40 8.0 11.2 12.0 10.4
LSD (0.05) 1.657 0.956
Ad8aY) dadd) ,)eﬁii Jira 9.0 11.2 13.8 J:,f,i; Jaza

LSD (0.05) 0.478 cilall
dad) X Caball i 9.0 11.0 16.2 12.1
Ataal) dgliae 9.9 11.4 14.0 11.8
99 . Ui 9.1 11.5 13.2 11.2
6 oL 7.4 11.0 11.8 10.3
LSD (0.05) 0.956 0.552

385 A Jaa
g
x culgsdh 588 0 8.3 10.4 12.7 10.5
Lfial) Ao 20 9.6 12.0 14.6 121
40 9.0 11.3 14.1 11.5
LSD (0.05) 0.828 0.478
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cadand) el l'm_uwux&@amwbw\w\‘Og})gi)gs)s‘;u.a]\);t;(s)d}_\;

cilall Olg ) S 3 (%) Adial) Aaud) a8 X cilal)
T A aala 25 50 100 g
o 0 16.0 16.8 20.0 17.9
20 17.2 18.4 22.2 19.2
40 16.5 17.5 21.4 18.5
Lol 0 16.4 17.6 19.3 17.8
20 17.3 18.4 21.3 19.1
40 16.9 18.0 20.1 18.3
99 5Ly 0 16.5 19.6 20.8 19.0
20 18.1 20.6 21.8 20.2
40 17.3 20.3 21.3 19.6
6 ald 0 13.9 17.3 19.8 17.0
20 14.7 18.1 21.0 17.9
40 14.2 17.7 20.4 17.4
LSD (0.05) 1.33 0.77

Ad8aY) dadd) ,)eﬁii Jira 16.3 18.4 20.8 J:,f,i; Jaza

LSD (0.05) 0.38 cilall
dad) X Ciball i 16.6 17.5 21.2 18.5
FRN line 16.9 18.0 20.2 18.4
99 . Ui 17.3 20.2 21.3 19.6
6 oL 14.3 16.8 20.4 17.4
LSD (0.05) 0.77 0.44

385 A Jaa
g
x Oalasdl 35 0 15.7 17.8 20.0 17.9
R 20 16.8 18.9 21.6 19.1
40 16.2 18.3 20.8 18.5
LSD (0.05) 0.666 0.38
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cAdaial) bl Ml sl aae 8 Lt codlalall g Aliad) Rl ¢ ol g5l 38 55 ¢ canall L3 (6) Jsaa

caiall Cdgpad) Jus (%) Ataal) dad) S X alall
T A aala 25 50 100 g
C""é 0 30.7 50.3 82.1 54.3
20 40.2 64.1 105.8 70.0
40 35.0 55.9 91.0 60.6
it 0 39.3 62.3 83.2 61.6
20 50.7 76.5 101.7 76.3
40 441 68.0 90.9 67.6
99 s L 0 42.0 58.9 86.7 62.5
20 53.5 75.4 106.3 78.4
40 47.1 66.0 94.3 69.1
6 ald 0 30.8 48.7 72.6 50.2
20 40.5 59.7 90.9 63.7
40 34.9 52.0 82.2 56.4
LSD (0.05) 9.39 5.42

Ad8aY) dadd) ,)eﬁii Jira 354 535 81.9 J:,f,i; Jaza

LSD (0.05) 2.71 Alall
dadl x datall i 35.3 56.8 92.9 61.7
PN Aol 447 68.9 91.9 68.5
99 .Ul 39.2 66.7 95.8 70.0
6 oL 354 53.4 81.0 56.9
LSD (0.05) 5.42 3.13

385 A Jara
Claud
X Clgsll SaS 0 35.7 55.0 81.1 57.3
Afial) dacd) 20 46.2 68.9 101.2 72.1
40 40.3 60.4 89.6 63.3
LSD (0.05) 4.70 2.71

88




2011 / ale [ 2l sl - andil) laal) — dpalal) £30  daala Alya

Cadiadl i (a2) das 1000 s (o8 b DAl g Alial) Zadl ¢ ol 5 ) 38 35 ¢ caaall Hills s (7) Do

cilall Olg ) S 3 (%) Adial) Aaud) a8 X cilal)
T A aala 25 50 100 g
o 0 29.4 32.0 36.4 32.6
20 31.6 34.7 39.0 35.1
40 30.8 33.9 37.7 34.1
Ll 0 28.1 31.3 33.7 31.0
20 29.3 32.5 35.0 32.3
40 28.9 32.2 34.5 31.8
99 £ 0 28.8 30.2 36.2 31.7
20 30.3 31.1 38.4 33.2
40 29.8 30.7 35.2 31.9
6 ali 0 29.8 33.7 36.6 33.4
20 32.2 35.9 38.2 35.4
40 31.1 34.8 37.7 34.5
LSD (0.05) 2.80 1.62
diat) decd) il Jaa 30.0 32.8 36.6 Ll Jana
LSD (0.05) 0.81 cilall
Jad) x Cilall o 30.6 335 37.7 33.9
48a) dbiac 28.8 32.0 34.4 31.7
99 <L 29.6 30.7 37.4 323
6 2l 31.0 34.8 37.5 34.4
LSD (0.05) 1.62 0.93
A B Jara
g
x Oalasl) 383 0 29.0 31.8 35.7 32.2
L fia) A 20 30.8 335 37.6 34.0
40 30.1 32.9 36.9 33.3
LSD (0.05) 1.40 0.81
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cadand) el (I'Q\_.d.rf.'s)g._u,x;‘\ Jrala 8 Lein AN 5 Al dadle ol g 5l 308 e aiall Pruis (8) Jsx>

cilall Olg ) S 3 (%) Adial) Aaud) a8 X cilal)
AL aile 25 50 I 100 Cralguall
i 0 5.2 7.9 10.2 7.8
20 6.0 10.0 11.7 9.2
40 5.7 9.3 10.7 8.6
Ll 0 5.6 6.5 8.6 6.9
20 6.2 8.3 10.4 8.3
40 5.8 7.6 9.2 7.6
99 ¢ 0 4.9 4.8 9.5 6.4
20 5.7 6.1 10.6 7.5
40 5.1 5.3 9.9 6.8
6 ald 0 4.6 6.5 6.9 6.0
20 5.2 7.9 8.5 7.2
40 4.8 7.5 7.9 6.7
LSD (0.05) 1.120 0.647
diat) decd) il Jaa 54 7.3 9.5 il e
LSD (0.05) 0.323 cilal)
dad) x Cilal) o 5.6 9.1 10.9 8.5
48a) ibiae 5.9 7.5 9.4 7.6
99 LU 5.2 5.4 10.0 6.9
6 AL 4.8 7.3 7.7 6.6
LSD 05 | 0.647 0.373
385 A Jaa
g
x alesll 585 0 5.0 6.4 8.8 6.8
RRE 20 5.8 8.1 10.3 8.1
40 5.4 7.4 9.4 7.4
LSD (0.05) 0.560 0.323
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s odlaall

Aclbll Sl 4, pae, sad) dualae | (1987) (el 2o (S5 2ease ) dye L sdae 5 dea) dpaadl e ¢ sl -]
. Jrasall drals — il

2- Rajaram, S. ; Singh, R.P. and Gnkel, M. (2000) . Breeding wheat for wide adaptation, rust
resistance and drought tolerance-Research signpost Trivendum, India :139-163.

21 alaall g pad) Jsall daala ¢ Ay el dae ) )50 Cilelian B (g saudl QUSI L (2001) 4ae )l Agaiill 4y o)) dabaial) -3

4- Boyer, J. S. (1982) . Plant productivity and environment . Science J., 218(4571): 443-448.

5- Oweis, T. ; Zhang, H. and Pala, M. (2000) . Water use efficiency of rainfed and irrigated bread
wheat in Mediterranean environments. Agron. J., 92: 231-238.
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WWEF Report, Madrid.
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induces salt-adaptation in adult plant .Aust. J. Plant Physiol., 26 : 781 — 786 .

8- Tatar, O. and Gevrek, M.N. (2008) . Influence of water stress on proline accumulation , lipid
peroxidation and water content of wheat. Asian J. Plant Sci., 7(4): 409-412.

9- Johari-Pirevatlou, M. ; Qasimov, N. and Maralia, H. (2010) . Effect of soil water stress on yield
and proline content of four wheat lines . African J. of Biotechnology, 9(1):36-40.

10- Boggess, S. F. and Stewart, C. R. (1976). Effect of water stress on proline synthesis from
radioactive precursore . Plant Physiol., 58: 398-401.

11- Ali, Q. ; Ashraf, M.; Shahbaz, M. and Humera, H. (2008). Ameliorating effect of foliar applied
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211-2109.

12- Abd EI-Samad, H. M. ; Shaddad, A. K. and Barakat, N. (2010). The role of amino acids in
improvement in salt tolerance of crop plants . J. of Stress Physiol. and Biochem., 6(3) : 26-
37.

(Triticum aestivum L.) iaiad) s daa (3 G5 ) el G 585 (2010) 2 e pile Jal ¢ 51530 413
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14- Sutcliffe, J. (1979). Plants and Water .Studies in Biology no. 14. 2nd ed. Pp. 122 .
ARl a5 saill B de) ) llae gay Ao il dnud 5 e A 450, (2009) b Jallue sluid ¢ (5 japall 215
Ol — oD S Aadls — A il A4S ¢ rale Aluy | (Triticum aestivum L.) daiall e cilival Al
e lall Sl )y A e, Ao 30 ol Qa5 ananal, 19800 4l ald dese 3y 3l die 53 sane a5 5101 216
LAl ¢ o pall daals ¢ il

17- Sial, M.A. ; Dahot, M.U. ; Arain, M.A. and Mirbahar, A.A. (2009) . Effect of water stress on
yield and yield component of semi-dwarf bread wheat ( Triticum aestivum , L.) . Pak. J.
Bot., 41(4): 1715-1728.
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Gl - ol daala ¢ de) Bl AS

19- Kheiralla, K.A. ; Baheit, B.R. and Dawood, R.A. (1989) .Response of wheat to drought
condition at different growth stages. Assiut J. Agric. Sci., 20: 161-174.

20- Sharief, A.E. ; Sultan, M.S. ; El-Hindi, M.H. ; Abd El-Latif, A.H. and El-Hawary, M.N. (2006)
. Response of some bread wheat genotypes to water stress. J. of Applied Sci. Res., 5(3):350-
361.

21- Mirbahar, A. A. ; Markhand, G.S. ; Mahar, A.R. ; Abro, S.A. and Kanhar, N.A. (2009) . Effect
of water stress on yield and yield components of wheat (Triticum aestivum L.) varieties.
Pak. J. Bot., 41(3):1303 — 1310 .
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23- Hargurdeep, S. and E. W. Mark. (2000) . Reproductive development in grain crops during
drought . Advance in Agronomy, 68: 59 — 97.

24- Moayedi, A.A. ; Boyce, A.N. and Barakbah, S.S. (2010a) . The performance of Durum and
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25- Klepper, B.;Rickman, R.w. ; Waldman, S. and Chevalier, P. (1998) . The physiological life
cycle of wheat: it’s use in breeding and crop management. Euphytica, 100: 341-347.
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components as affected by low water stress at different growth stages. I’ Effect on ear
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