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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
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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
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A8l Ay Ay ) Casd
Root to shoot ratio

05 | e 4

®6 o3
) | 1. 8/5/ |
°7
/ef/’i 05 2 25

'05 - V r

wr

):Oi.d\)J:S\J.;péu4.34..':.;”)Qj;@;s\erza.\:S;jww}Wr/Vr Q}Tw;)b—?ﬂ.}}gj

Foern sk Ll pd 53 050 85 Lt Ol b
Fig. 4. 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 normal condition

{yo


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.7.8
https://agrobreedjournal.ir/article-1-341-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1383.6.4.7.8 ]

oS ) Sy (S5 el

5y, a0 Sde 55 ¢l (SKis 15 Lyl
004Y/Y oV 4 das oo OLiS aBlu 4 4l 5 059 S
ot 3 O 5l b e Ml o 2S00 5
J‘Jﬁ{jjé‘)\bﬁbQ)@o@)@\aMJ}w
ol L a5 sl ST U s W, 5V, sl
Lo s Wr s Vy pslie o 58 55 gl lsove— oY
OLES 5 03 5 Dlamien S 0 4 Coned Dlatins 0 5590
03 osdie Glads fSTas glyls Y pl &S das o
L W e ol G o) S5 J S
Sl oo ol 03 gk 5 Wy pomn b 05 5
ain s 035 Somd Sl JolS Sdle 5wy, i 0
Slalols ams a5 48 cdas o O 1) Slu 4
o o U et [ D] L 5
L SLojolen 4 lady ool 3150 (1) Sls,
i ado e )3 4ty &S 055 JSST ) Ladl c e
0585 5 g Lol 03,5 IS 1y 7 aliw
o odaline g5 s~ (Monyo and Whittington, 1970)
0565 5 Ladsh ) pAS aty ) Sl a3
L) uS o d =S G esn dpb aS Lol

Ailesls

References

] W] el s e 0L |y cpllls s i
sk Bl h s Lie g3 p J S Gl e G
Sl 5 (6K 055 1) o Sl Sl S sene
o Ll a1y (Ble s 055 S 1) JolS7
e LY Gla,lsssan a5 LaS das o 0lis
Co 95 50 1 Cadle G 33 U (g Sl 8 gk
O3 ;=S a a5 Lo ypdon odd mdly b
35 B )3 Cdwo 93 a6l /Y0 SIHG/AHL el )
Cte Sl bl Sl ols pde (b, Ll 2
b nodss il 53 0T O)laels G)'j:)u.é;a)
33 2 GL—F el 055 Sl o o men
=5 Sl by s bl s s Ciw
Ceo 35 8l g cpllls 53 a5 B (Glal) Ol
Aol aSal s Kos O,k il ) e
95 35 Cdoss sl [\/(4DH1)+F/\/(4DH1)—F]

S T 055 i 1 i 5,57 &K 51 i Lol

e 93 pa lm s 53 o s dhe 4 I
(Wr-VI) b sle 68 el sle sbasls sad i das oo OLES
odb el QLA £ B Y (slayls gad yo S 93 o (4l
330w S5l Jsb p3 iy SasT, ool

Y)\°JL°":’°Y\'LL"Q‘ﬂ‘d))}"‘ff}’l‘od"‘°EECKJ>W)W}‘”'L§;‘).G‘JJ'

LYY o

Agie a8 sler Sl L e Pl o3 Lol (S5 b slaa
33 b o8l SyLasl . e sla 25 4 QLS o slie (slapslSe.

ol (63, 5LeS” 0 aSCiils iyl wlid IS asboLL P o)) 55 (S 4 aglin g

.C)lj.g.’

Arraudeau, M. A. 1989. Breeding strategies for drought resistance. In Baker, F. W. G. (ed.), Drought resistance

in cereals. P: 101-116. C. A. B. International.

Blum, A. 1988. Plant breeding for stress environments. CRC Press. Boca Raton.

Dencheva, L. 1973. The effect of irrigation on the development of the root system in wheat. Tastenive, dni navk:

10 (10): 3-10.

£Y


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.7.8
https://agrobreedjournal.ir/article-1-341-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1383.6.4.7.8 ]

VWWAY Oliws s ¢ o )lede LW RIS 4"()\4,;_\ = pl; s

Hurd, E. A. 1976. Plant breeding for drought resistance. In: T. T. Kozlowski (ed.) water deficits and plant
growth. P: 317-354. Academic press, New York.

Monyo, J. H. and W. J. Whittington, 1970. Genetic analysis of root growth in wheat. J. of Agr. Sci. 74:
329-338.

Sandahu, A. S. and H. H. Laude. 1985. Effects of drought heat hardiness in winter wheat. Agron. J. 50: 78-81.

Simonis, W. 1952. Quantitative studies of the entire root systems of weed and crop plants under field conditions.
Ecology, 18: 6-79.

Singh, K. and R. S. Virmani. 1973. Rooting behaviour of Mexican and indigenous wheat under different soil
moisture regimes. Aust. J. Biol. Sci. 26: 65-76.

Tupitsyn, N. V., J. G. Waines and A. K. Lyashok. 1986. Water uptake by the root system of the spring wheats
Botanicheskaya 3 and Orenburgskaya 7 in relation to their drought resistance. Plant Breeding Abs. 57: 9,815.

£YyV


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.7.8
https://agrobreedjournal.ir/article-1-341-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1383.6.4.7.8 ]

o )y Loyt S5 il

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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