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Effect of Imazethapyr herbicide (Pursuit) on Germination indices of Kabuli
and Desi chickpea (Cicer arietinum L.) cultivars under vitro condition
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Figure 1. Mean comparison of the largest root length in interaction effect of cultivars and herbicides.
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Figure 3. The dendrogram obtained of cluster analysis for chickpea agronomy cultivars by Ward's method and Euclidean
distance.
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Table 2. The variance analyses of factorial experiment for chickpea studied traits in lab condition under IM
herbicide effect

25 @l oSt S - e
Sov iy dsb T dib —dile o doys o
2 ¥ e b S el e
- - - it i /4 Sl ) Percenta  sislsr oo
@330 g o T A0 Jw . . V|g0r ge of G inati
Df  AVerage  nyerage The Tolerance o2 Germi index toxicity er?égﬁalzn
root <tem largest index Stemto  hation P g
length lenath root rootratio (%)
g length
e Sl
> 5 0147 03799  9882"  195418" 0000320 o0 15688534 . 31267
Effect of 62.73
herbicides
o5 5! -
Effectof | 3 11644 00681 29156" 600425~ 000854° 20370 11898304 .35 gog11¢
cultivar
x o ke
™) 15 0.202 0.0043 1.4996™ 310.470™  0.00057 20.370 2637.03 0.60 0.176
herbicidex
cultivar
Error
Sl 48 0.556140 0.01652 0.5583681 54.21062 0.0028 22.222 5653.931 0.66 0.135
31
CV%
e - 15.75 15.28 12.963 8.5206 28.87 4.78 13.65 18.59 11.86
(1) o s
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Table 3. The Correlation between studied traits

bl s lile Wb

Slao ety b Sk il J b Sl —aky b o e ety il Lo S5l oy o el e Ao Sl e
Average root Average stem . s . Germination Vigor Percentag Germination
length length % index e of ercentage
9 9 The largest root Tolerance Stem to root 6 P 9
. i toxicity
length index ratio
et Ik oS
Average root length 1
el Jib oSt
0.871** 1
Average stem length
ety Jib o5
0.734** 0.798** 1
The largest root length
5 asls
- 0.801** 0.661** 0.857** 1
Tolerance index
drady) & ardle Sl
-0.459* -0.007 -0.052 -0.370 1
Stem to root ratio
& Wl Ay
0.214 0.486* 0.376 0.166 0.459* 1
Germination (%)
el
0.985** 0.928** 0.767** 0.774** -0.332 0.367 1
Vigor index
S A2y
-0.774%* -0.875** -0.726** -0.510* 0.032 -0.437* -0.830** 1
Percentage of toxicity
S8l e
-0.381 0.037 -0.083 -0.501 * 0.796** 0.478* -0.246 -0.228 1
Germination percentage

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Table 4. The variance analyses of orthogonal comparisons for different traits of Kabuli and Desi cultivars

Mean Squares

Sl o o Sils
Ol s | 4y Jb oSl b oSl b Je ol Jedlecas ao gt Ceemdo)y il Co
sovV sl arals, il o aly, Tolerance wraly, Sl Vigor Percentage P
index . index of toxicity .
df Average Average The largest Stemtoroot  Germin Germination
root stem root length ratio ation percentage
length length (%)
Factor X
LS 1 0.3420 0.033 2.463 891.79 0.000180 80.47 14194.2 40.18 0.374
Treatment
s 3 11644 0.068 2.915 60042 0008543 20370 11898304 ¢ 35 50,911
Error
sl 67 1.121 0.0406 1.436 240.869 0.0021 25.66 16136.96 4.69 0.364
SelesT
Contrast *
m 1 1661™ 0165 122 2721361™ 00061 11111 8008844 ogg 50.78"
CV%
it 22.37 23.97 20.79 17.96 25.32 5.137 23.06 49.4 19.445
(1) Sl s
O lile il gty oon owd § T S pBT e Dl lio -0 Jgu
Table 5. Independent comparisons of Kabuli and desi types under the influence of different levels of herbicides
Group compared b oSt U oSS dsb 2 5 Jo patls el S e 4wy pals S do)s (Gl S
S Slaslis o dly, il o dly Tolerance diy, s6ls  Vigorindex  Percentag Germination
Average Average The largest index Stem to Germi ¢ e_of percentage
root stem root length root ratio nation oxicity
length length (%)
Desi type
Versus Kabulitype | 27999  0.1858" 2.47 5856.35""  0.01670™"  33.33  296395.378™  0.668 10237
K s &S
Pirooz versus
Kaka 1.023 0.00444 0.26180 796.086 0.0045 11.11 6448.09 0.38 10.703™
‘5_5}:.2 E) [(y'y (LSJ‘
Bivanich Versus
Adel 16.61" 0.165 1.224 2721.361™  0.0061 1111 186048.44™*  1.038 50.78"
c:.:}:.a 9 JJLF« fGJ‘
Doses of Herbicides
versus cultivar
53 S5S Cale sla 3> | 16,6192 0.1653 1.224 2721.361"" 0.0061 11.11 186048.44™" 1.038 50.789™"
Pl blie
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Table 6: Mean comparison of traits in Kabuli and desi types under the influence of different levels of herbicides

Cultivars Sl o L3 a jasls Sl Ao ys il Coi e et Jgb o s b oSk 6l Sl
G 5 Percentage Vigor index 5 aaly, querance ok, o a4k, .
= o of toxicity Germinatio Stem to index The Average Average
Germinati n (%) root ratio largest root stem
on root length length length
percentag
e
Pirooz
e 1.5867¢ 19.142 639.71° 97.778° 0.164° 93.886° 5.9% 0.916° 5.585%
Bivanich
e 3.9622° 23.67° 495.93° 98.8892 0.190%® 76.497¢ 5.530¢ 0.780° 4.22°
Adel
Jsle 5.05282 20.9° 469.17° 100.0002 0.2122 67.09¢ 5.36¢ 0.802° 3.888°
Kaka
s 1.820° 21.07% 598.242 97.778° 0.171° 108.1672 6.26° 0.865% 5.228°
(LSD) asb b2 ozl gelas 55l s (5l 5Best) 436 0w o 53 57 2kn 3 &G Pl gyl sl Sl
Means with the same letter for each column are not significantly different (LSD Test: P<0.05)
(o 9 B S 5 il slosi 2o Dlio il 4l Y Joor
Table 7. Mean comparison of traits under herbicides treatment in Kabuli and Desi types
Herbicides Jsb Sl b o Kils Jsb o005 Jems pasls Jardle s —dler o)y an esls Aoy Sl s
Levels (ppm) i bl Py Tolerance T 3 Vigor index - Ci-)(zrrrgelgggzn
LS Cale C}lu Average Average The largest index Stem to Germinati Percentage
rootlength  stem length root length root ratio on (%) of toxicity
(r‘ = g_g;)
C1=(0.25) 5.35P 0.986% 6.53%® 98.578 0.1908 100.02 633.67" 9.78° 3.52%
C2=(0.5) 4,98 0.885 6.08 91.2° 0.1862 100.002 587.33% 20.93° 3.23%
C3=(0.75) 4.52°¢ 0.7875% 5.57% 84.43¢ 0.1782 100.02 531.00°¢ 23.50° 3.0¢
C4=(1) 3.850¢ 0.695% 5.07¢ 76.81¢ 0.182 98.332 446.58 ¢ 35.08° 2.66¢
C5=(1.5) 3.718¢ 0.61¢ 4.45° 67.38¢ 0.1782 93.333P 401.50¢ 37.94° 2.42¢
C6=0 5.96% 1.0812 6.85% 100.02 0.1862 100. 0? 704.52 0.00¢ 3.772

(LSD) sl %2 Jlaz| C]a..ﬂ 23 3 e (Gl T CoMasl U3l & sz ja 55 &S 2k o ke Sl sl sl ‘_;Lad:iil.:e

Means with the same letter for each column are not significantly different (LSD Test: P<0.05)
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Abstract

This study was performed to evaluate and compare the reaction of Desi and Kabuli type chickpea
cultivars under the influence of Imazethapyr herbicide (Pursuit) in vitro. Cultivar agents in 4 levels Pirooz
(T1), Bivanich (T2), Adel (Ts) and Kaka (T4) and Imazethapyr herbicide in 6 levels 0.25 (Cy), 0.5 (C»),
0.75 (Cs), 1 (Ca), 1.5 (Cs) and distilled water as a control treatment (Cs) were examined in factorial
designs in a completely randomized design with three replications in the research laboratory of the
Faculty of Agriculture, Islamic Azad University, Sanandaj Branch. The results of analysis of variance
showed that the interaction of cultivar and herbicide was significant for the traits of greatest root length
and tolerance index. The highest tolerance index was observed in the control treatment (distilled water) (0
ppm) and the lowest in the dose treatment of 1.5 ppm (Cs). Desi type of Kaka and Pirooz cultivars had the
highest tolerance index compared to Bivanich and Adel Kabuli type of chickpea cultivars. The effect of
intermediate doses of Imazethapyr herbicide on germination indices were no significant.

Keywords: Chickpea, Pursuit herbicide, cultivar, germination index
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