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ABSTRACT

This study was conducted to assess the relationship of some yield related traits and relative resistance to ascochyta
blight disease in 36 Kabuli chickpea genotypes. Field trial was conducted in a simple lattice design with two
replications and the genotypes resistance was assayed in a factorial experiment (factors include genotype and some
disease pathotypes reported of Iran) based on randomized complete block desingn with three replications. Various
phenological and morphological traits, yield, yield components and some of traits related to resistance were
measured. Significant differences were showed between genotypes for number of empty pods, number of main
branches and days to maturity at 5% and for yield, plant height and 100-kernel weight at 1% probability level.
Genotype 32 with an average of 119.29 grams grain per square centimeter had the highest yield. The number of pods
and number of seed per plant had the highest correlation(r=0.57**) with grain yield. Stepwise regression analysis
introduced number of seeds per plant, number of seeds per pod and plant height with 51% justify changes as most
effective traits. Path analysis result showed that the number of seeds per plant has the most direct effect (-0.39) on
grain yield. In disease resistance assaying, Effects of genotypes, pathotypes and their interaction were significant at
99% probability. Cluster analysis set the genotypes into three groups; resistant, tolerant and sensitive. 11, 4 and 20
genotypes were placed in resistant, tolerant susceptible groups, respectively. Genotype 20 was highly resistant and
genotypes 30 and 32 were identified as highly susceptible.

Keywords: Disease pathotype, grain yield, Kabuli chickpea, morphological and phenological traits.
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Table 1. Characteristics of studied chickpea lines

Entry Name Origin Entry Name Origin
1 FLIP07-209C ICARDA 19 FLIP09-193C ICARDA
2 FLIPO7-220C ICARDA 20 FLIP09-201C ICARDA
3 FLIPO7-227C  ICARDA 21 FLIP09-207C ICARDA
4 FLIP08-82C ICARDA 22 FLIP09-208C ICARDA
5 FLIP08-83C ICARDA 23 FLIP09-209C ICARDA
6 FLIP08-84C ICARDA 24 FLIP09-218C ICARDA
7 FLIP09-7C ICARDA 25 FLIP09-219C ICARDA
8 FLIP09-99C ICARDA 26 FLIP09-263C ICARDA
9 FLIP09-121C ICARDA 27 FLIP09-280C ICARDA
10 FLIP09-133C ICARDA 28 FLIP09-282C ICARDA
11 FLIP09-136C ICARDA 29 FLIP09-283C ICARDA
12 FLIP09-149C ICARDA 30 FLIP09-286C ICARDA
13 FLIP09-158C ICARDA 31 FLIP09-298C ICARDA
14 FLIP09-159C ICARDA 32 1LC482 ICARDA
15 FLIP09-160C ICARDA 33 FLIP82-150C ICARDA
16 FLIP09-186C ICARDA 34 FL1P88-85C ICARDA
17 FLIP09-190C ICARDA 35 FLIP93-93C ICARDA
18 FLIP09-191C ICARDA 36 JAM (Local check) IRAN
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Figure 1. a) is the first day of planting, b) spraying 14 days old chickpea plants with sopre suspension of A.rabiei,
covering with lid, c) assessment of disease severity two weeks after inoculation
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Table 3. ANOVA results of phenotypic traits in 36 genotypes of chickpea under field conditions

Mean of Squares

Sources of =

variation df 2 ; 2’ S ; & § E:zL) % g 5 g
Repeat 1 3537.647 271™ 0.16™ 061™ 025" 0.01® 4.5~ 0.01™ 0.05™ 0.06™ 9.88™ 2.21™
Treatment 35 19102.20" 0.25™ 0.13™ 1.06™ 0.22" 0.117 37.89™ 0.01° 0.15" 0.25™ 4.06™ 1.89"
Error 34 7069.73 014 011 071 016 002 111 006 008 042 295 0.69
Coefficient of Variation 14.79 12.69 19.33 11.79 1221 3.64 330 20.02 13.97 3956 261 0.98

oy ) 50 Jlais o (o ls pie lo sixe e oS 5 4y g s NS

ns, *, **: are no significant and significant at 0.05 and 0.01 percentage, respectively.

559 =100 SW a5gy £lis )| =PH iy ;0 B Lol =NPP o5 s s =LA (23 sloasls Lol =NSB gy o ails )Ll =NSP asls o Slee =YLD
S, b 59, =DM ( 20I5 U 55, =DF w00 jatue &gy jlads =stand « Lol sloasli jlei =NBP (S B jLals =NUP oo

YLD= Seed yield, NSP= Number of seed per plant, NSB= Number of secondary branches, LA= Leaf area, NPP= Number of pod per plant, PH= Plant

height, 100 SW= 100 seed weight, NUP= Number of hollow pod, NBP= Number of main stem, stand= number of stablished plant, DF= Days to

flowering, DM= Days to maturity.
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Table 4. Comparison of means of phenotypic traits in 36 genotypes of chickpea under field conditions

Genotype Yield Plant height 100 seed weight Number of Number of Days to
number (gr/m?) (cm) (gr) hollow pod main stems ripening
1 480,63 28" 31867 0.91°* 1.83> 98.5"°
2 650.75% 24% 32.g20fani 1.56%¢ 2.16% 98.5"
3 595, gPedefo 25" 35.29> 1.240c¢ 1.83™ 98.5>
4 464.71defghi 25nop 28.6Imn 1.27bcde 2.16abcd 99.5abcd
5 534, 5Pedefoni 28,50 36.72° 1.46% 1.49¢ 99, 5%
6 642.63°% 271 24.15% 1.220c 2.5® 97.5¢
7 60777000 30¢ 32,139 2122 2.16% 99,52
8 377.78% 29.5%f 32.4%fahii 1.51%« 2.1g% 100.5%°
9 569, 1 70cefani 32° 34,46 1.130cce 2.66° 100.5%°
10 467.09%0n 34,5 32.31¢foni 0.71° 2.33%° 99,5
11 682.92 2940 32.07%ni 1.080c 2.16% 9gabcd
12 574..79Pcdefohi 28.5%" 40.42° 1.150 2.33%¢ 100%
13 575.19bcdefghi 25.5mn0 33.37cdefg 1.08bcde 2abcd 99.5abcd
14 519.4bedefohi 25 "oP 36.09™ 1.473cc 1.83% 100%
15 391,28 24 29.74¥m 1.330cce 1.99% 101®
16 555,630cderani 31° 33,21 cdefan 1.330cce 1.83% 100.50%°
17 346.38' 26'™ 40.4° 1.330cce 1.66% 101®
18 708.04" 26'™ 41.39° 1.21bcce 1.66% 98.5>
19 693.44% 25" 36.58° 0.96% 23bcd 98%
20 629.94°c 304 32, 570%fani 1.46% abed 99, 5%
21 523.630cdefani 27.5" 33.18¢%fan 1.58%¢ 2abcd 99,5
22 609.94°cef 30% 30.38"K 1.190c¢e 2.66° 99,58
23 588.67°cefn 27.5hk 31.050"K 0.81% 1.66% 99,5
24 443 23¢fohi 289 35,090 1.290c 1.99%« 1017
25 603.29hcdefg 26imn 34.42bcdef 0.99Cde 2‘49ab ggabcd
26 545, 750cefani 25" 33.24c0efon 1.433bcte 1.83% 99,5
27 635.84° 289 28.79'™ 1,528« 2.49® 99, 5%
28 606.0300e™0 25" 23.33¢ 1.270cde 2.16% 9g2bed
29 574 34Pcefani 26.5M 32.089nii 1,528« 2.33%¢ 101®
30 488, Q7ccefon 23.5¢ 23.59¢ 1.46% 2.33%° 99,5
31 371.53" 24.5%4 23.66" 1.06°¢ 1.83% 100.5®
32 946.36° 24 27m° 1.350¢ 2.16%« 98«
33 529.9gPedefani 27 26.51"° 1.280c 1.99%« 100
34 600.71bcdefgh 28ghi 31.38ghijkl 1.63abc 1.83bcd ggabcd
35 660.23%% 27.5M 2gikim 1.528cd 2.5%® 100.5%°
36 722.11% 29 9 301K 1.77%® 2.33%¢ 1002

Dt 20,00 gl 10 SIS (g3l b o e BB (g0 wlo I lie By S oS Cawd (gt HB 0 4 (golael
Numbers with same symbols hasn’t significant different.
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Table 5. Simple correlation coefficients between studied traits in 36 chickpea genotypes under field conditions
Number  Number of Leaf Number Plant 100 seed Number Number Planting  Days
Traits Yield ofseed  secondary area of pod height weight of hollow of main to to
per plant  branches per plant pod stem  flowering ripening
Yield 1
Number of seed per plant 0.56686™ 1
Number of secondary branches 0.31991™ 0.49521" 1
Leaf area -0.0982  0.17622  0.15942 1
Number of pod per plant 0.57055™ 0.96216™ 057141 0.22885 1
Plant height 046183 021730 -0.10137 0.01028 0.23916" 1
100 seed weight 002689 -0.20488 -0.07543 -0.02678 -0.20617  0.08973 1
Number of hollow pod 0.11096 005923 0.37039™ 021488 0.21488" 0.06779 -0.02584 1
Number of main stem 046778 050306 -0.09156 -0.05970 0.48637" 029795~ -0.25244" 0.01079 1
Planting to flowering -0.09969 -0.02985 -0.11693 0.03131 -0.06378 0.07506  0.18779 013177 -0.04981 1
Days to ripening 0.44463” -0.27981" -0.15115 -0.08568 -0.25097" -0.029005" 0.07440 0.03909 -0.11583 0.14433 1

Qo0 ) 50 Jleiml mlaw )0 lo gixe i ik g i Cdle b lo gixe sl Sion
Significant correlations with * and ** are significant at the level of five and one percentage respectively
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Table 7. Stepwise regression of grain yield as the dependent variable and other traits as independent variable

. Discriminant Regression Cumulative explanation
Stage Entered variable - = L
coefficient coefficient coefficient
1 Number of seed per plant 7055 141.91 0.22
2 Number of seed per pod 31.00 -68.2060 0.39
3 Plant height 12.92 56.204 0.51
Intercept 1209.72

3558 gy V7 0 il o, Slae (gl code &350 mls .V Jgoo
Table 8. Path analysis for yield in 36 chickpea genotypes

Indirect effects through

Trait Direct effect Number of seed per plant  Number of seed per pod  Plant height Total effect
Number of seed per plant -0.39 - 0.00 -0.01 -0.41
Number of seed per pod 0.38 0.00 - -0.015 0.37
Plant height 0.36 0.016 0.08 - 0.46
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Table 6. Analysis of variance for evaluation of disease resistance of studied genotypes

L Degree of Mean of
Sources of variation
freedom Squares
Repeat 2 0.07
Genotype 34 4.39™"
Pathotype 2 0.36™
Genotype x pathotype 68 0.56™"
Error 838 0.08

Coefficient of variation 12.94

IRV IPYAN [PUES I SR AP TORRI e VR
*and **: is significant at the level of five and one percentage respectively
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Figure 2. The results of the cluster analysis method for 35 genotypes based on the scoring disease rate (WARD 9-1)
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