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(Triticum aestivum L.)

Genetic study of wheat (Triticum aestivum L.) root characteristics

under drought stress condition
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Table 1. Name and characteristics of evaluated genotypes
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Entry N Growing condition Drought tolerance/
Genotype Susceptibility
1 5593/2 Winter, Non-Irri s sl Tolerant Joma
2 5806-6 Winter, Irri T s Susceptible .l
3 Sardary Winter, Non-lrri 23 - ikne Tolerant oz
4 Shahpasand ~ Winter, Irri T s Susceptible .l
5 7107-6 Winter, Irri T s Susceptible .l
6 7007-2 Winter, Irri 5t s Susceptible .l
7 6452 Winter, Non-Irri s sl Tolerant Jomeze
8 524-4 Winter, Non-Irri s s Tolerant Jooze
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Table 2. Analysis of variance and diallel for root dry matter and root to shoot ratio

under different humidity condition

(M.S) Sl Sibee

R @331 s Frere by ol 2 b A Bl
S.0. V. d.f Normal condition Stress condition
ahy) S 05 ahay/ Sl ey S 05 Ak Bl
Root dry matter Root/ Shoot Root dry matter Root/ Shoot
Genotype 35 0.039** 3.25** 0.043** 0.22**
GCA 7 0.051** 1.05* 0.055** 0.073**
SCA 28 0.012** 1.76** 0.013** 0.024**
Error 35 0.0009 0.039 0.0018 0.0008
GCA/ SCA 4.25%* 0.6™ 4.23%* 3.05*
*and ** : Significant at 5 and 1% probability level, respectively. Ao )3\ 50 ezt e 53 s gmn i 5 41K
ns: Non- significant Sl gre e NS
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Table 3. General combining ability (gi) of parents for root dry matter and root to shoot ratio
under different humidity condition

M.9) ol e o Sibs

ey Fyers sk Ll 2 by 5 Lyl s
Parents Normal condition Stress condition
a0 ady /48l by S 0 Ay /4l
Root dry matter Root/ Shoot Root dry matter Root/ Shoot
5593.2 -0.013* -0.46** -0.097** 0.095**
5806*6 -0.099** 0.46** -0.13** 0.29**
Sardary -0.019** -0.11* 0.018* 0.02"
Shahpasand 0.09* 0.37** 0.09** -0.2**
7101-6 -0.000™ 0.2** 0.05** 0.014™
7007-2 0.105** -0.2** 0.053** -0.22**
6452 0.012* -0.23** 0.016™ 0.006™
524-4 -0.076** 0.19** 0.000™ -0.006™
*and ** : Significant at 5 and 1% probability level, respectively. o 3) 50 Jlad s )3 s gme 5 4K 5 F
ns: Non- significant s gma i 1 NS
£V
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Table 4. Specific combining ability (Sij) of hybrids for root dry matter and root to shoot ratio
under different humidity condition
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Fyers by Ll 2 by 5 Lyl s
[ISEPN Normal condition Stress condition
Hybrids aty, oS 0y azy /el by, oSis O aly, /4l
Root dry matter Root/ Shoot Root dry matter Root/ Shoot
1x2 -0.12** -0.29** 0.1** -0.087™
1«3 0.009™ 0.25** 0.023"™ -0.13**
1x4 0.14** 0.7** -0.24™ 0.25**
1«5 0.1** 1.16** 0.06* -0.02"
1«6 0.13** 0.59** -0.001™ 0.024™
17 -0.02™ -0.14™ 0.02" 0.02"
1«8 0.07** 0.18™ -0.026™ 0.033"™
2x3 0.11** 1.27** -0.06* -0.33**
2x 4 0.01™ 2%* 0.17** -0.33**
2x5 -0.024™ 0.05™ 0.04"™ -0.016™
2x 6 0.04* 0.65** -0.09** -0.12*
2x7 -0.06** -0.98** -0.02" 0.03™
2x8 0.05** -0.04"™ -0.1** 0.37**
3x4 -0.012"™ -0.65** 0.18** -0.28**
3x5 0.02" 1.6%* -0.04™ 0.23**
3x6 -0.1** 0.34** 0.007** 0.16**
37 0.07** 1.3%* -0.08** 0.16**
3x8 -0.07** 0.08™ 0.1** 0.33**
4x5 -0.12** 0.93** -0.14** 0.19**
4x6 0.18** 0.19"™ 0.12** -0.016™
47 0.05** 0.83** -0.06* 0.37**
4x 8 0.08** 1.18** -0.19** 0.42**
5x 6 -0.26** 0.63** -0.15** 0.24**
5x 7 0.11** -0.25* -0.06* 0.24**
5x 8 0.03™ 0.45** 0.04"™ -0.3**
6x 7 0.06** 0.71** 0.007™ 0.25**
6x 8 -0.06** 0.76** 0.23** -0.38**
7x8 0.05** 1.16** -0.009™ -0.098™
*and ** : Significant at 5 and 1% probability level, respectively. A3 ) 50 Jlet mlaw )3 ls gme o 5 4 FF 5
ns: Non- significant I3 gna e 1 NS
¢vyY
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Table 5. Genetic parameters of root dry matter and root to shoot ratio under different humidity condition

Sy Fsbsy Lyl Sk 5 bl s
Normal condition Stress conditions
Genetic P. S5 sl malyl azy ;oS 0 Ay, /4l a0 Ay y /Sl

Root dry matter  Root/Shoot  Root dry matter  Root/Shoot
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MP RIS 0.45 1.2 0.59 1.15
MF, o Sl 0.53 3.28 0.57 1.32
MF, - MP Sl Cer 0.073 2.08 -0.019 0.17
VA el il 0.0125 0.42 0.033 0.22
Vb sl Bl bl 0.012* 0.38™ 0.032* 0.22*
SE (D) Sl S Sl 0.0034 0.25 0.0013 0.024
(F) Sl s Sl 0.003"™ 0.25™ 0.014* 0.2*
SE (F) 0.0083 0.6 0.0032 0.056
Hy e bl 0.033* 4.98* 0.016* 0.3*
SE (Hy) 0.008 0.6 0.0033 0.054
(H,) s S il 0.027* 4.6% 0.013* 0.23*
SE (Hy) 0.007 0.5 0.0029 0.047
(hy) SEROKaeS s Sl 0.021* 17.3* 0.0012" 0.11*
SE (hy) 0.0049 0.34 0.0019 0.32
E IS s bl 0.0004 0.038 0.0008 0.007
SE (E) 0.0012 0.084 0.0005 0.008
|_\/H17J b s S 1.64 3.59 0.7 117
(H,l 4Hy) e AL ela0 0.204 0.23 0.2 0.19
s 53 it
|_\/(4DH1)+F/\/(4DH1)— FJ I sl T 515 1.15 1.2 1.93 2.29
ol 03 o lie o
h?, ot &y il 0.52 0.17 0.73 0.4
h?, VPR NCY 0.97 0.97 0.94 0.94
*and ** : Significant at 5 and 1% probability level, respectively. 31 50 Jla o 53 13 gme o i 4K 5 F
ns: Non- significant Sla gma i1 NS
gyy
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Fig. 1. The Wr/ Vr regression and wr? concave graph for root dry matter with the position of parents along the
regression line in drought stress condition

ABLus A Ay ) Casd
Root to shoot ratio

GRS b Bl 4 ko 055 S (51 WIZ oS 3 gues _gomin s WIT VI O o 5 Jast =Y s g

i i Ll 3 Ogew £y Lt 5l bl s i
Fig. 2. The Wr/ Vr regression and wr? concave graph for root to shoot dry matter ratio with the position of
parents along the regression line in drought stress condition
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Fig. 3. The Wr/ Vr regression and wr? concave graph for root dry matter with the position of parents along the
regression line in normal condition
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Genetic study of wheat (Triticum aestivum L.) root characteristics under
drought stress condition

Ahmadi', J., A. Zali’, B. Yazadi Samadi’, A. Talei', M. R. Ghanadha’,
and S. Fabriki Orang®

ABSTRACT

General and specific combining ability and gene action for some traits as root dry weight and root:
shoot ratio under drought stress condition in bread wheat genotypes were studied, using eight parents
(six lines and two cultivars) in a diallel crossing design in 2002. The 28 F1 hybrids and the eight
parental genotypes were sown in a randomized complete block design with four replications in a
research greenhouse. Results of the analysis of variance showed that differences between genotypes
were significant for root dry matter and root: shoot dry matter in both normal and drought stress
conditions. It was also observed that the majority of the genetic variance for root dry matter was due to
additive gene action. Under normal conditions, the parents 7007-2 and Shahpasand had the highest
general combining ability (GCA) for root dry matter trait and considered to be the best general
combiner for root to shoot dry matter ratio under in both conditions. Results also indicates that, the
over-dominant gene actions under stress condition were the most contributors to the inheritance of both
traits. The lines 5593/2 and 524-4 had the maximum dominant genes and the minimum recessive genes,
for both traits under drought stress respectively.

Key words: Wheat root, Combining, gene effect, Tolerance, Drought stress.
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