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Effect of Cultivar, Proline and Field Capacity on Shoot
Growth of Wheat Plant .
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Abstract

A 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 shoot growth of four wheat cultivars. The shoot

growth parameters were plant height , tillers number , leaves number , flag leaf area , fresh and dry
weight of the shoot , absolute growth and relative growth rates . Factorial experiment within
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 :
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The effect of cultivars was significant on the previous mentioned traits ,and proline at 20 mg . I
was more effective on all studied parameters compared with other concentrations (ie. 0 and 40 ) mg
.1, and the field capacity of 100% was the best compared with 25% and 50% field capacities .

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 shoot growth parameters . Cultivars grown with 100% field capacity gave
higher values of the shoot growth parameters . 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 root growth
parameters .
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75.0 &l Jame J8 ol 5 5y el o (53015 6 ol ol e Lai ¢ e 88,3 &y clail) glai )Y Jarw ef ol 0 1™ 1
el 4855 30,0 il G 319 aad Jaee e ods Tl aade 20 alisal 6 pli Caiall el | (3 dsaa) au
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Ol ¢ g padll & sanall (5 5kl ()5l ¢ alall 48 ) 5 dalise ¢ (31 YT aae ¢ il pla ) ¢ g YT aae) Clivall Jasa el
(2 Jsa) Ml g 86,5 ab g 8T aaed Jame el 6 als hael a8 ¢ () sall ¢ 5 il g sanall Cilad)
il G, aaed Jaee ef 6l Canall aels ¢ (3 Usan) an 98.7 als il gl )Y Jawe ef b Canall aci
LS ¢ (5 s22) *pme 50.8 &l plall 48 5 dalusdl Jane ol 996l Ciiall el LS ¢ (4 Jsaa) "ol L 45,5 39.1
el wit Canall aels ¢ (6 dsan) "l | a2 44,5 &l g adll g seaall gl (550 Jare e i Cainall e
il ) gaill Jama e§ 99ell Canall aels ¢ (7 Jsaa) el | a2 13,1 iy o padl) & sanall Calall 5l Jans
Pl ke 0 38 s lial) o (SO Jalal el s Al dga e, (9 sas) Tam . Pails s 2 L a2 0,015
g8 3.4 il Y1 aaad Jaee J81 99: 1 caiiall acl Cum ¢ o3le 3 ) sl clbiall Jana J8) Alis Gxas 9625 5 cl5 50
a3 Jare J8 it Canal) a5 ¢ (3 d};;)?weg,s@eawtmﬂdwdz.\@mq@\@i)‘(zdﬁ;)lut_;
¢ (5 Jsan) Zam 23.0 &b alall 48 5 5 dalisad Jare J8) dgliae Cainall Jacis ¢ (4 Jsan) el 48,516.9 &b 315Vl
6ol il Shaels ¢ (6 Usan) "l pe 211 @l (sl g sanall (ol (550 Jane Jil 6 oL inall e LS
saill Jara J8) L 6ol Chinall Jhaef LS ¢ (7 Jsan) Fali | ae 7.2 &l s iaddl & seaall Giladl 5500 Jana JI

L9 dsm) Pam. Mala st a2 0.011 & ol

ikl bl el g 890 aae Jane (8 Lein codlalaill g Agliall dad) ¢ ol g 5l 58 5 ¢ Canall i s (2) U

] sl 38 5 (%) i) dacd X iiall
bl pale 25 50 100 bl 58 5
8 0 4.1 4.9 53 4.8
20 45 55 5.8 5.3
40 4.4 5.2 5.6 5.0
FRTI 0 4.0 4.6 5.2 4.6
20 4.4 54 5.8 5.2
40 4.2 51 5.6 5.0
99 U 0 3.4 4.3 4.7 4.1
20 3.9 5.0 55 4.8
40 3.7 4.7 5.3 4.6
6 oLl 0 4.6 5.0 5.6 5.1
20 5.2 6.0 6.5 5.9
40 4.9 5.7 6.5 5.6
LSD (0.05) 0.370 0.214
PR R 4.3 5.1 5.6 8l Jae
LSD (0.05) 0.107 aiall
X i) i 4.3 5.2 5.6 5.0
Aaa ) dad) Liliae 4.2 5.1 5.5 4.9
99 <L 3.7 4.7 5.1 4.5
6 oL 4.9 5.6 6.1 55
LSD (.05 0.214 0.123
):{Sij Jaza
Gl gl S 3
Ol gl S i 0 4.0 A7 5.2 4.6
Adisl) daadl x 20 4.7 5.5 5.9 5.3
40 4.3 5.2 5.7 5.0
LSD (.05 0.185 0.107
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Adaiadl il (au) il gl ) Jana 8 L cdlalaill 5 4laad) dasd) ¢ ol g pall 58 53¢ Canall 53 (3) Jsas

Caiuall o gl 58 5 (%) Aslial) dadl X Caiall
"l aale 25 50 100 sl S s
o 0 71.2 78.7 91.9 80.6
20 82.0 84.2 98.7 88.3
40 79.2 81.6 96.5 85.8
FIRTEES 0 72.7 78.2 90.9 80.6
20 79.9 82.1 95.1 85.7
40 76.7 80.4 93.1 83.4
99 U 0 75.3 83.4 91.6 83.4
20 80.4 86.3 97.3 88.0
40 77.4 85.1 94.5 85.7
6 ALs 0 63.5 78.0 83.7 75.0
20 67.9 83.5 88.7 80.1
40 65.0 80.5 85.9 77.1
LSD (0,05 3.57 2.06
Alial) Lol 5l Jane 74.3 81.8 92.3 i Jana
LSD (.05 1.03 —aiall
X Caiall o 77.5 81.5 95.7 84.9
Aalial) dal dplac 76.4 80.3 53.0 83.2
99 <L 77.7 85.0 94.5 85.7
6 2Ls 65.5 80.7 86.1 77.4
LSD (0.5 2.06 1.19
8 Jaea
Gl gl S 5
Ol sl 3 i 0 70.6 79.6 89.5 79.9
Aalial) dand) x 20 77.6 84.0 94.9 85.5
40 74.6 81.9 92.5 83.0
LSD (0.05) 1.78 1.03
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Adaiad) bl el (31 53T sae Jama 8 Ly codtalaill 5 Aliad) Al ¢ oyl g 5l 38 55 ¢ canall L3l (4) dsaa

Caiuall o gl 58 5 (%) Aslial) dadl X Caiall
VA pale 25 50 100 sl S 5
i 0 20.5 24.5 30.6 25.2
20 22.6 28.0 34.5 28.4
40 21.8 26.7 34.0 275
dilixe 0 19.0 22.8 28.6 23.4
20 215 27.1 34.8 27.8
40 20.7 25.9 33.3 26.6
99 <L 0 16.9 21.4 26.4 21.6
20 19.4 25.0 30.9 25.1
40 18.5 23.8 29.7 24.0
6 oLa 0 18.4 24.9 33.8 25.7
20 21.0 30.0 39.1 30.0
40 19.7 28.7 37.4 28.6
LSD (0,05 3.94 2.27
Aglial) dasd) il Jana 20.0 25.8 32.8 ol Jane
LSD (.05 1.14 —aiall
X Caiall b 21.6 26.4 33.0 27.0
Alisl) Zasil dgiliae 20.4 25.2 32.2 26.0
99 <L 18.3 23.4 29.0 23.6
6 oLi 19.7 27.8 36.7 28.2
LSD (0,05 2.27 1.31
80 Jaea
Cl gl S
Gl s 58 0 18.7 23.4 29.8 24.1
i) Zad) x 20 21.1 275 34.8 27.8
40 20.2 26.2 33.6 26.7
LSD (0.5 1.97 1.14
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| alaial) il (2 lad) 2 5 5 dabin Jane (8 Lot AN 5 Bl ) ol sl 58 5 il il (5) Jsan

Caiuall o gl 58 5 (%) Aslial) dadl X Caiall
"l aale 25 50 100 sl 58
o 0 23.1 37.9 41.7 34.2
20 28.5 42.0 49.3 39.9
40 26.4 40.3 47.6 38.1
FIRTEES 0 23.0 36.7 41.0 33.6
20 28.3 44.0 48.6 40.3
40 26.6 42.0 47.4 38.7
99 U 0 30.4 35.1 44.6 36.7
20 33.5 39.9 50.8 41.4
40 32.8 38.4 48.0 39.7
6 oLa 0 26.5 32.6 37.0 32.0
20 29.7 37.6 42.6 36.6
40 27.8 35.4 39.6 34.3
LSD (0,05 3.07 1.77
Alial) Lol 5l Jane 28.1 38.5 42.4 A Jaxa
LSD (.05 0.89 —aiall
X Caiall o 26.0 40.1 44.5 37.4
Aalial) dal dplac 26.0 40.9 45.6 375
99 Ui 32.2 38.6 47.8 39.3
6 oLa 28.0 35.2 39.7 34.3
LSD (0.5 1.77 1.02
80 Jana
Ol sl S i
Ol sl 3 i 0 25.8 35.6 41.1 34.1
Aalial) dand) x 20 30.0 40.8 47.8 39.6
40 28.4 39.0 45.6 37.7
LSD (0.05) 1.53 0.89
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g senall (Ml ae) ookl (sl Jane (8 e codtalaall  Aglial) daadl ¢yl gyl 3 55 ¢ canall Hil5: (6) Jsoa
Adaial) el sleasd) vie (Gl sY1s Sl ) g sl

Caiall gl 3.8 53 (%) Aiall daud) X Caiall
" A pale 25 50 100 | o) 5
i 0 22.9 30.4 40.9 31.4
20 26.9 32.8 445 34.7
40 24.7 31.3 42.2 32.7
dliae 0 23.9 29.9 37.2 30.3
20 26.9 33.2 39.8 33.3
40 25.5 313 38.4 31.7
99 -l 0 24.1 315 38.3 31.3
20 26.3 35.3 41.7 34.4
40 24.8 33.1 38.6 32.2
6 oL 0 21.1 29.8 36.7 29.2
20 25.0 33.1 39.6 32.6
40 22.5 30.7 37.8 30.3
LSD (.05 2.76 1.60
Adiad) dacdl il Jans 24.6 31.9 39.7 i Jaee
LSD (0.05) 0.80 —aiall
X Caiuall i 24.8 315 42.5 32.9
Aleal) ) Agiliae 25.4 315 38.4 31.8
99 sl 25.0 33.3 39.5 32.6
6 oL 22.8 31.2 38.1 30.7
LSD (.05 1.60 0.92
86 Jaza
Cl o) S )
bl 38 i 0 23.0 30.4 38.3 30.6
A ial) danad) x 20 26.3 33.6 41.7 33.7
40 24.4 316 39.2 317
LSD (.05 1.38 0.80
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g padll g seaall (Ml | a2 ) Caladl ()5l 3 Ly codlalaill 5 Alaa) Gandl oyl g ) 38 55 ccainall il (7)) Jsaa
idaiall bl (8l 3w

Giall | ool oS (%) Aalanll s X il
" A pale 25 50 100 | oo 35
i 0 7.8 9.5 12.1 9.8
20 9.1 10.2 13.1 10.8
40 8.4 9.8 12.4 10.2
dliae 0 8.1 9.4 11.0 9.5
20 9.1 10.4 11.7 10.4
40 8.6 9.8 11.3 9.9
99 -l 0 8.2 9.9 11.3 9.8
20 8.9 11.1 12.2 10.7
40 8.4 10.4 11.4 10.0
6 oL 0 7.2 9.3 10.9 9.1
20 8.5 10.4 11.7 10.2
40 7.6 9.6 11.3 9.4
LSD (.05 0.863 0.498
Alial) el 5l Jane 8.3 10.0 11.7 8l Jane
LSD (0.05) 0.249 siall
X Caiuall i 8.4 9.8 12.5 10.3
Aleal) o) Agiliac 8.6 9.8 11.3 9.9
99 s 8.5 10.4 11.6 10.2
6 oL 7.7 9.8 11.2 9.6
LSD (.05 0.498 0.288
86 Jaza
s S i
Ol sl 58 0 7.8 9.5 11.3 9.6
Aial) danil) x 20 8.8 105 12.2 105
40 8.3 9.9 115 9.9
LSD (.05 0.432 0.249
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(" as . a2) Glhall saill Jara 3 Ly codlalaill 5 ddiad) Gandl ¢ Gl gyl 3 53¢ Canall H85: (8) Jsaa
L ddaiald) il

Caiall ol sl 38 5 (%) Aliall Lxu X Caiall
" A pale 25 50 100 | o) 5
e 0 0.067 0.075 0.088 0.077
20 0.075 0.083 0.098 0.085
40 0.070 0.080 0.095 0.082
dilie 0 0.067 0.075 0.083 0.075
20 0.075 0.080 0.088 0.081
40 0.070 0.077 0.085 0.078
99 £ 0 0.067 0.077 0.085 0.077
20 0.072 0.088 0.095 0.085
40 0.070 0.083 0.088 0.078
6 oL 0 0.057 0.073 0.083 0.071
20 0.067 0.083 0.088 0.079
40 0.057 0.075 0.085 0.073
LSD (0.05) N.S. 0.0051
Adiad) dacdl il Jans 0.068 0.079 0.088 i Jaee
LSD (0.5 0.0026 ——
x aiall i 0.071 0.079 0.093 0.081
A ial) ) igliae 0.071 0.078 0.085 0.078
99 U 0.070 0.083 0.089 0.080
6 oL 0.061 0.077 0.085 0.074
LSD (.05 0.0051 0.0030
86 Jaza
Gl gl 5SS
ol 58 0 0.065 0.075 0.084 0.075
Aliall ol 20 0.073 0.083 0.092 0.083
40 0.067 0.079 0.088 0.078
LSD (.05) 0.0044 0.0026
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s s alse | ae) ) saill Jare A Lgin cdlalal) g Adiall Aad) ¢ ol 55l € 53 ¢ Cannall i (9) Jsas
:LL:.\AJ\&L\LL\} (1_?-573

Caiall cd ol 3 5 (%) Aalial) Lanl X il
VA pale 25 50 100 sl 58 i
i 0 0.013 0.014 0.014 0.013
20 0.014 0.014 0.014 0.015
40 0.013 0.014 0.014 0.014
dilixe 0 0.013 0.014 0.014 0.013
20 0.014 0.014 0.014 0.014
40 0.014 0.014 0.014 0.014
99 <L 0 0.013 0.014 0.014 0.014
20 0.014 0.014 0.015 0.014
40 0.014 0.014 0.014 0.014
6 ol 0 0.011 0.012 0.012 0.011
20 0.013 0.013 0.013 0.013
40 0.012 0.012 0.012 0.012
LSD (005 0.0006 0.0004
Adial) dand) il Jana 0.013 0.014 0.015 il Jaea
LSD (0.05) 0.0002 —aiall
X Cinall b 0.013 0.014 0.014 0.015
Alisl) Zasil dgiliae 0.014 0.014 0.014 0.014
99 <L 0.014 0.014 0.015 0.014
6 oLi 0.012 0.012 0.012 0.012
LSD (0,05 0.0004 0.0001
80 Jaea
Cl gl S
O sl 58 5 0 0.011 0.013 0.013 0.014
A daa) dad) 20 0.013 0.014 0.015 0.014
40 0.012 0.013 0.014 0.014
LSD (005 0.0003 N.S.
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radioactive precursore . Plant Physiol., 58: 398-401.
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37.

(Triticum aestivum L.) daiall <l Jraad 8 Gal g 1l (aslay (550 580 (2010) 2 ene aile Jal ¢ )80 113

-Gl - dlar daalas ¢ (aligd) ) Al A0S ¢ pinale Al ), Aalle slyey (55 el

14- Sutcliffe, J. (1979). Plants and Water . Studies in Biology no. 14. 2nd ed. Pp. 122 .

Al sl 5 sl Bl 3l e say Al Anad il e Ain A 52 (2009) e Jallue sl ¢ (g panall 415
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