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Table 1. Analysis of variance for leaf chlorosis and leaf rolling traits in durum wheat lines under  artificial

infection with Russian Wheat Aphid
.M.S

dfS.O.V.
(%)(%)

Leaf rolling (%)Leaf chlorosis (%)
0.037ns0.004ns2Block

29.29**27.034**20Treatment
0.0430.18340Error

**:١ .%**: Significant at the 1% level of probability.
ns :ns: Non-Significant.

٢-

Table 2. Analysis of variance for general and specific combining abilities (GCA and SCA) for leaf chlorosis and

leaf rolling traits in durum wheat lines under artificial infection with Russian wheat aphid
M.S.

dfS.O.V.
(%)(%)

Leaf rolling (%)Leaf chlorosis (%)
**29.307**28.8135GCA
**3.249**2.41115SCA

0.0140.06140Error

** :١                                               .%Significant at the 1% level of probability.:**

11.951**=
SCA

GCA

V
V

Leaf chlorosis:

9.020**=
SCA

GCA

V
V

:Leaf rolling

٣-) () (

Table 3. Estimation of general combining ability (on the main diameter) and specific combining ability effects

(above the main diameter ) of durum wheat lines for leaf chlorosis under artificial infection with Russian wheat

aphid
DW13DW11DW6DW4DW2DW1
0.726**-0.927**0.742**-0.561**-2.375**-1.590**DW1
0.817**0.353 ns1.823**0.792**-1.910**DW2
-1.90**-0.620**1.570**-0.995**DW4
-1.54**-0.864**-0.023 nsDW6
-1.90**2.822**DW11
1.696**DW13

S.E.(SCA) = 0.181)    ( S.E.(GCA) = 0.080
C.D. 5% = 0.366)۵%   ( C.D. 5% = 0.162
C.D. 1% = 0.489)۱%( C.D. 1% = 0.216

**:١ .%**: Significant at the 1% level of probability.
ns :ns: Non-Significant.
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Table 4. Estimation of general combining ability (on the main diameter) and specific combining ability effects

(above the main diameter) of durum wheat lines for leaf rolling under artificial infection with Russian wheat

aphid
DW13DW11DW6DW4DW2DW1
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٥-WrVr

Table 5. Estimation of intercept and slope of regression of Wr on Vr for leaf chlorsis and leaf rolling of

durum wheat under artificial infection with Russian wheat aphid

Leaf rollingLeaf chlorosisParameter
3.017**2.203*a
0.84**1.14**b
-0.16n.s-0.14n.s1-b

*** :۵ %۱   .%* and **: Significant at the 5% and 1% probability levels, respectively.
ns :ns: Non-Significant.

١-WrVrWr2

Fig.1. Regression line of Wr on Vr and parabola of Wr2 for leaf chlorosis of durum wheat under artificial

infection with Russian Wheat Aphid
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٦ -
Table 6. Estimation of genetical variance components for leaf rolling and leaf chlorosis of durum wheat under

artificial infection with Russian wheat aphid

Estimated values

Genetical components Leaf rollingLeaf chlorosis
**0.321 22.387**0.503 22.251)D(S.E. D
**0.815 13.965**1.278 10.498)H1(S.E. H1
**0.728 10.036**1.141 7.745)H2(.S.E H2

0.784** 13.267**1.229 12.553)F(.S.E F
0.121ns 0.0140.190ns 0.058)E(.S.E E
0.7900.687DH /1
-0.440.11)Vr+Wrr(Pr,
1.186-0.751ML0–ML1

0.860.58Hbs

0.620.45Hns

**:١.%**: Significant at the 1% level of probability.
ns :ns: Non-Significant.

D :Additive variance)(
H1 :(Mean non-additive variance of the arrays)
H2 :(Adjusted mean non-additive variance of the arrays)
F :(Mean covariance of additive and non-additive effects of the arrays)
E :(Environmental variance)

DH /1 :(Average degree of dominance)

ML1-ML0)– ميانگينP2 :( جهت غالبيت(Parental mean – Overall means of progeny): Dominance direction
Hbs :(Broad sense heritability)
Hns :(Narrow sense heritability)

٢-WrVr سهميWr2

Fig.2. Regression line of  Wr on Vr and parabola of Wr2 for leaf rolling of durum wheat under artificial infection

with Russian Wheat Aphid .
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.غالـــب مـــي باشـــند) (
)Assad and Dorry, 2001 (

Vr+Wrضــريب همبســتگي  منفــي بــين . 

)

(
) (

WrVr

)Najafi Mirak, 2003 (مي باشد
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Genetic study of resistance to Russian Wheat Aphid (Diuraphis nexia (Morduilko))
in advanced durum wheat (Triticum turgidum var. durum) lines

Nourbakhsh, A. H1., A. A. Zali2, A. Hosseinzadeh3 and T. Najafi Mirak4

ABSTRACT
Nourbakhsh, A. H., A. A. Zali, A. Hosseinzadeh and T. Najafi Mirak. Genetic study of resistance to Russian

wheat aphid (Diuraphis nexia (Morduilko)) in advanced durum wheat (Triticum turgidum var. durum) lines.

Iranian Journal of Crop Sciences. 10(2):125-135.

Six advanced durum wheat lines with different levels of resistance to Russian wheat aphid (RWA) were

crossed in half-diallel method. Seedlings of F1 and their parents were grown in greenhouse and artificially

infected with RWA. Analysis of variance and diallel analysis using Griffing, and Jinks and Hayman methods

were performed for leaf rolling and chlorosis (percentage of leaf rolling and chlorosis) traits. General and

specific combining abilities for resistance to Russian Wheat Aphid were significant for both traits indicating the

role of additive and non-additive gene effects in controlling these traits. Jinks and Hayman analysis revealed

higher additive gene effect as compared to non-additive gene effects. Non-additive gene effects were of partial

dominance type for both traits. Less leaf rolling and chlorosis (greater resistance) were under control of recessive

and dominant alleles, respectively. Broad and narrow sense heritability for resistance to RWA based on leaf

chlorosis damage were 58 and 45 percent and for leaf rolling were 86 and 62 percent, respectively implying

potential for improving resistance to RWA based on leaf rolling as compared to leaf chlorosis trait.

Key words: Durum wheat, Russian Wheat Aphid, Resistance, Diallel analysis, Leaf chlorosis, Leaf rolling.
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