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Root Growth of Wheat Plant as Affected by Cultivars, Proline

and Field Capacity.
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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 season 2010 -2011 . The aim of this study was to assess
the effect of water stress and proline on the root growth of four wheat cultivars . The root growth
parameters were root diameter , root length , root volume and fresh and dry weight of the root .
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
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concentration of proline (ie. 0, 20 and 40 ) mg . I'* and three levels of field capacity ( ie. 25 , 50

and 100% ) .

The results could be summarized as follow :

1- The effect of cultivars was significant on the previous mentioned traits . Fateh cultivar gave the
higest root length and shoot fresh weight , ipa 99 cultivar gave the higest root dry weight ,
whereas Sham 6 gave the highest diameter , volume and dry weight of root . On the other hand
, Fateh gave lower values of diameter , length and volume of root , Adnania gave lower fresh
weight of root

2- Concerning proline treatment , proline at 20 mg was more effective on all studied parameters
compared with other concentrations (ie. 0 and 40 Y mg . I™*.

3- The field capacity of 100% was the best compared with 25% and 50% field capacities .

4- 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.Omg . 1™").

5- The interaction between cultivars and the field capacity was also effective on the root growth
parameters . cultivars grown with 100% field capacity gave higher values of the root growth
parameters . on the other hand , those cultivars grown with 25% field capacity gave the lowest
values of the previous mentioned parameters .

6- 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 .

7- Apart from the root dry weight , 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 root diameter , length , volume and the fresh
weight .
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A 9625 5 oo T pale 0 5 iy Al Gn SOEN Jalal el s AT dgn e Ml a2 3.6 s g2
Ao Canall Jhels ¢ ale 9.9 aly Hiall Hhadl Jane (81 b il aef Cun ¢ o3le 35S0 Ciliiall Jane J8) 4lis
Jil dgtiac auall Jaels « 3au 3.6 i aall anad Jane 81 8 Caiall el LS ¢ an 40,4 &l 53all Jshal Jaxa B
el a2 2.3 4l o3l g senall gkl sl Jana
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sl el Pl dle iall jh Jaee (8 agte JaIal s Lol A ¢ s ) 3858 ¢ inall il (2) s
3 5 X Caall (%) 4alial) Zad) sl 58 58 Caiall
o 100 50 25 Ak
11.2 12.3 11.4 9.9 0 b
12.0 13.0 12.1 10.9 20
11.6 12.6 11.7 10.6 40
12.3 12.6 12.3 12.0 0 FITS
12.9 13.3 12.7 12.5 20
12.6 12.9 12.6 12.3 40
12.7 13.2 12.7 12.3 0 99 L)
13.4 13.9 13.3 13.1 20
13.0 13.4 12.9 12.6 40
12.9 13.4 12.8 12.6 0 6 oli
13.4 13.8 13.3 13.1 20
13.0 13.4 13.0 12.7 40
0.229 0.396 LSD (0.0)
il Janse 13.1 12.6 12.1 Alial) ) i Jaes
aiall 0.144 LSD (0.05)
11.6 12.6 11.7 10.5 R X il
12.6 12.9 12.5 12.3 dliac laal) dad)
13.0 135 12.9 12.6 99 U
13.1 13.5 13.0 12.8 6 ol
0.132 0.229 LSD (0.05)
85 S Jam
Ol sl
12.3 12.8 12.3 11.7 0 Ol ool 585
12.9 135 12.8 12.4 20 At
12.6 13.1 12.5 12.0 40 Al
0.144 0.198 LSD (0.05)
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| Auial) il () 5l gl b ey JAIS 5 dglind el ¢ (gl 38 5 ¢ Cainall i1 (3 ) Jsos

3 5 X il (%) Alisll Laud) ol gl 3 55 Caial)

Gl 100 50 25 "l s

45.9 49.3 45.1 44.5 0 b
50.2 52.7 49.1 48.9 20

476 50.4 46.3 46.1 40

44.2 49.3 42.8 40.4 0 Agliac
48.1 53.4 45.9 44.9 20

457 50.7 44.0 425 40

437 46.8 425 41.9 0 99 <L
46.4 49.8 456 438 20

45.1 48.1 44.3 42.8 40

435 46.0 43.9 40.6 0 6 ali
47.1 48.8 471 455 20

45.2 47.1 45.2 43.4 40

1.08 1.88 LSD (0.05)

il Jana 49.4 45.1 43.8 Alial) dad) il Jaes

—— 0.54 LSD (005
478 50.8 46.5 46.5 = Aol x Caiuall
46.0 51.1 44.2 42.6 TS Al
45.1 48.2 44.1 42.8 99 L

453 47.3 45.4 42.3 6 i

0.63 1.08 LSD (0.05)

S il Jase

ol sl

44.4 47.8 433 41.8 0 ol 38
47.8 51.2 46.9 45.8 20 Alaal) Aaalix
45.9 49.1 44.9 437 40

0.54 0.94 LSD (.05)
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adaial) bl (Can) stall aaa Jare 8 agin Jalaill g Adiall ded) ¢ ol 55l 5 3 ¢ Canall il s (4) Jsas

308 55 X Caiall (%) Aaal) dasd) ol gl 38 5 Caiall
el 100 50 25 "l pale
4.7 5.9 4.6 3.6 0 o
5.8 7.1 5.7 4.7 20
5.2 6.4 5.1 4.1 40
5.3 6.2 5.1 4.7 0 dgliac
6.4 75 5.9 5.6 20
5.8 6.7 5.6 5.1 40
5.6 6.5 5.5 5.0 0 99 <L
6.6 7.6 6.4 5.9 20
6.0 6.9 5.8 5.4 40
5.8 6.5 5.7 5.1 0 6 oLs
6.7 7.4 6.6 6.2 20
6.1 6.8 6.0 5.6 40
0.21 0.37 LSD (0.0)
il Jana 6.9 6.1 5.6 Alial) dand) il Jaes
aiall 0.11 LSD (0.05)
5.2 6.5 5.1 4.1 b andl X Caiall
5.8 6.8 5.5 5.1 agliae EAEN
6.1 7.0 5.9 5.4 99 <L
6.2 6.9 6.1 5.6 6 oLs
0.12 0.21 LSD (0.05)
58 5 Jne
o sl
5.4 6.3 5.2 4.6 0 X Ol gl 5 s
6.4 7.4 6.2 5.6 20 sl Aad)
5.8 6.7 5.6 5.1 40
0.11 0.19 LSD (0.0
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("l p2) ootall g senall (sl o5l (B gty Jalall s Aaial) Aaadl ¢ ol gl 5S¢ canall il (5) dsas
L adaiall il ( Alaall die )

3 5 X Caall (%) 4slial) Zad) ol 3 58 Caiall
ol 100 50 25 " leake
2.9 3.4 3.0 2.5 0 s
43 3.6 3.6 2.9 20
3.1 3.5 3.2 2.6 40
2.7 3.1 2.8 2.3 0 Aliae
3.0 35 2.9 2.7 20
2.9 3.3 2.8 2.5 40
3.0 3.4 2.9 2.6 0 99 £U
3.3 3.6 3.4 2.8 20
3.1 3.5 3.2 2.7 40
2.9 2.7 3.0 2.6 0 6 ali
3.3 3.4 3.4 3.0 20
3.1 2.9 3.2 2.8 40
0.16 0.28 LSD (0.05)
G Jaea 3.3 3.2 2.8 Alial) ad) il Jaes
—aiall 0.08 LSD (0.05)
3.2 3.5 3.3 2.6 b Al x Caiall
2.9 3.3 2.8 2.5 Agilbae Aaal)
3.1 3.5 3.1 2.7 99 <U
3.0 3.3 3.2 2.8 6 ol
0.09 0.16 LSD (0.05)
Sl Jane
Ol s
2.9 3.2 2.9 2.5 0 X ol gll 58 s
3.3 3.6 33 2.8 20 Alial) dad)
3.0 3.4 3.1 2.6 40
0.08 0.14 LSD (0.05)
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Lﬂ;)h;!\ 8}4.3"”‘-—“.;“ OOl quée@jﬁdi\ﬂ\}w\ Al ¢ cplg ol S 5 ¢ Cavall ).;SL\ :(6) Jsan
adaial) il (Ml | a2) (Sbaall aic)

S 5 X Caiall (%) Adial) Zxudl ol gl 3 53 Caiall
el 100 50 25 "l pale
2.0 2.2 1.9 1.8 0 o
2.3 2.6 2.2 2.1 20
2.1 2.3 2.0 1.9 40
2.0 2.2 1.8 1.9 0 FIREDS
2.3 2.6 2.2 2.1 20
2.1 2.4 2.0 2.0 40
2.0 2.2 2.1 1.8 0 99 +L|
2.4 2.6 2.5 2.2 20
2.2 2.4 2.2 1.9 40
2.0 2.3 1.8 1.8 0 6 oLi
2.4 2.7 2.4 2.2 20
2.2 25 2.1 2.0 40
0.16 N.S LSD (0.05)
il Jane 2.4 2.1 2.0 Alial) dand) il Jaes
—aial 0.08 LSD (0.05)
2.1 2.4 2.1 1.9 b andl X Caiall
2.1 2.4 2.0 2.0 agliae EREN
2.2 2.4 2.3 2.0 99 +L)
2.2 2.5 2.1 2.0 6 oLs
N.S. 0.16 LSD (0.05)
58 Jome
Gl gl
2.0 2.2 1.9 1.8 0 X Ol s ) S s
2.4 2.6 2.3 2.1 20 Aglial) dal)
2.1 2.4 2.1 1.9 40
0.08 0.14 LSD (0.0
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