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Tablel. Results of soil analysis (0-40 cm) in 2006 and 2007

KW KW oy (b by BB el 5 KW dlgo duoyd oSy LRV oy wlasicn
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39 31 30 433 13 0.076 1.53 33 7.1 1.37 445 R1
41 30 29 445 10 0.090 1.38 34 7.2 1.03 46 R2
40 26 34 404 16 0.087 1.39 33 7.1 1.15 40.7 R3
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29 39 32 429 11.5 0.091 1.54 3.4 73 1.2 44 R2
27 40 33 414 15.3 0.079 1.71 3.46 7.1 1.1 41.2 R3
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Fig. 1. Effect of inoculation and variety interaction on nitrate reductase enzyme activity in leaves
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Fig. 2. Effect of inoculation and variety interaction on potassium concentration in seeds
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Fig. 3. Effect of inoculation and variety interaction on seed phosphorus concentration
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Table 2. Analysis of variance for some traits in Common Bean cultivars under different inoculants application

YAL-I A-2006
o Gdz by i jhd Ol called Lo e iy o Shos
& 4y " . e plat oads ;
ST lep plaslonds 54y 40 o SLSls, | M 0 ol als
S}E”V d.f o3 K uptake in P uptake Nitrate reductase t9® . K uptake Seed vield
o foliage in seed enzyme activity P uptakein in seed y
foliage
R) 55 2 253 % 3.4 3478.4"° 0.533 5.86% 401811.2*
) b sbe 5 28.79** 2.2%%* 113591.1** 3.34%* 18.1%%* 1933035/1**
Inoculants
(B). fl’:" 2 14.4%* 0.079™* 41987.8%* 0.418** 7.8%* 1426488**
Varieties
195707**
AxB Llize 51 10 2.1%* 0.054"* 8316.7** 0.077"* 03"
'l olons!
bl elid 34 0.7 0.124 2052.3 0.046 0.16 23572.7
Error
(HCV 4.08 6.8 4.97 6.372 2.4 5.27
WWAS-o B-2007
®R) S5 2 1.47%* 1.65* 906.4™° 0/24. "% 4.87%* 204974 "°
A) il 1le 5 28.07** 8.83%* 133227.9%* 8.0%* 20.8 ** 1768567**
B) e 2 9.9%* 4.07 ** 56066.9%* 0.013™* 12.1%* 1330267**
AXB i 51 10 0.77"% 1.52%* 21206.5%* 0.352"% 0.58"* 255753%**
EB) 2abejl oles 34 0.46 0.516 7323 0.394 0.33 28370.7
(D) St a8 3.27 10.25 8.93 14.6 3.53 5.48
Ulug>-z C-  Combined analysis
) Jw 1 1.53"¢ 98.25%* 59053** 22.4%* 4.55% 592889.0**
R (15 Jw 4 2.004* 2.51%* 2192.6"° 0.338"* 5.33%* 303392.7**
A) il 4l 5 56.25%* 9.1%* 245463** 9.64** 38.71%* 3651492.2%*
B) ) 2 24.0 ** 1.6%* 94006** 0.29"* 19.58** 2737721%*
AXB i 51 10 2.3 %% 0.871** 22920.4%* 0.16"° 0.527* 437916.9%*
YXA Jli 5 0.648 ™* 1.9 ** 1355.9"¢ 1.74 ** 0.135"¢ 50110™*
YXB it 51 2 0.253"¢ 2.55 %% 4052.32"¢ 0.14"° 0.36"° 19034 ™
YXAXB Jlae il 10 0.605"* 0.71* 6602.9™° 0.27"¢ 0.327"* 13543.7"¢
E) c2obejl olzsl 68 0.58 0.32 4687.7 0.22 0.252 25971.7
(1) & yds oy 3.7 9.26 7.37 12.38 2.9 53

n

0a=0.01 50=0.05 mlaw ;o ;0 o cixe g 40 cre e i 4 ¥ 5 * s

7]

:Non-significant, *and **: Significant at a= 0.05 & o= 0.01, respectively
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Table 3. Mean comparison for some traits in Common Bean cultivars under different inoculants application

e annt ol QA puwlly B ol QA5 Jhud 3 cllad . B o 2d by
WAy Fllexd on ol L e SSTs i ails 3 Shos oo
| lgp plos e Sels Nitrat Seed yield I A
A-2006 P :}; t’: ke K uptake in P uptake in re dlul:;a(;e (Kg) K uptake in seed
in foliage foliage seed (g/kg) activity (g/kg)
Inoculants LSD=0.24 LSD=0.8 LSD=0.33 LSD=43.3 LSD=147 LSD=0.38
NO 2.33d 17.38 ¢ 4.38d 809.7d 2121.4d 15¢
N100 33b 20.58 cd 5.17b 1078.2 a 31202 b B17.2
Rb117 3.77a 21.5b 55b 820.7d 34272 a 182a
Rb123 298¢ 19.8d 4.75¢ 1023.1b c2857.7 15¢
Rb136 39a 21.24bc 5.31b 865.0 ¢ 3016.78 b 17.2b
Rhizobean 38a 22.57a 5.77a 865.5¢ 32979 a 182a
Cultivar LSD =0.14 LSD=0.57 LSD=0.238 LS D=30.7 LSD =104 LSD=0.27
COS16 35a 21.4a 512a 858.8 ¢ 3253.5a 17.5a
Akhtar 337a 19.6¢ S.1a 954.6 a 2690.5¢ 16.9b
Derakhshan 3.2b 20.6b 5.08a 917.6b 2976.6 b 16.2 ¢
WAS —o B-2007
Inoculants LSD=0.60 LSD=0.65 LSD=0.68 LSD=82 LSD =161 LSD=0.55
NO 29d 17.6d 5.6d 830.9b 2339.3d 153 ¢
N100 45b 21.3b 740 1120 a 327733 b 17.6 b
Rbl117 5.8a 222a 84a 871b 3688.1a 189 a
Rb123 3.8¢ 20c 63c 1098 a 30372 ¢ 15.6¢
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Abstract

In order to evaluate nitrogen fixation ability and nutrients uptake in three cultivars of common bean
(Phaseolus vulgaris L.) inoculating with some types of inoculants containing different strains of Rhizobium
leguminosarum; bv. phaseoli an experimental design was conducted in Khoramdarah region in 2006 and
2007. In this investigation three types of biological fertilizers including Rb117, Rb123, Rb136 and a
commercial inoculants (Rhizobean super plus) with two treatment N100 (use of 100 Kg nitrogen/ha) and
control (without seeds inoculated and fertilizer) and three common bean cultivars including COS16,
Derakhshan and Akhtar (red skin) were used. The experiment was factorial in a randomized complete block
design. The strains were provided by Soil and Water Research Institute Laboratory. Rb117 strain showed 58
percent increase in seed yield compared to non inoculants treatment. Among inoculants, the effect of Rb123
strain was 32% compared to others. The highest rate of nitrate reductase enzyme activity was at fertilizer
treatment (100 Kg net N per ha) as 1099.18 n mol/g FW/h and the lowest enzyme activity was observed at
control (720.3 n mol /g FW/h). Influence of inoculants on potassium and phosphorus absorption by plant,
was significant. The highest means were obtained in inoculants treatments. The strain of Rb117 was more
effective on common bean compared to other strains. In three cultivars, the COS16 was successful compared
to other cultivars. High seed yield and many evaluated traits achieved by COS16 (spotted bean), second year
of experiment and Rb117 strain.

Key words: Common bean varieties, Inoculants, RB117 and COS 16, Seed yield
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Table 1. Analysis of variance (MSS) for some agronomic traits of chickpea (cv. Kouroh) for different plant densities
and starter nitrogen fertilizer

(MLS.) olay o (roilea

&gy o as i olasy

Ol i 29lo 89157 4z yo ag el S mdaw 51 SME gl glas )l Branch no. per plant ML o wilo
S.0.v. d.f. Plant height  First node height from the ground (Main) Lol (Aux.) e, Seeds per pod
1,5 . . . ;
)j&’ ) 3 0.958™ 0.311™ 0.016™ 1.06™ 0.002™
Replication
5 15 - o o o o
©% “’5 7 3 220.7 1213 2.99 569.7 0.065
Plant density (D)
Co9red SOlEl 255 2 18.2 19.14 0.604 67.0 0.069
Starter Nitrogen (N)
#0515 ¥
25 Hs 6 0.707™ 1.54™ 0.022™ 6.4 0.0066™
DxN
Ua> (Error) 33 0.314 0.36 0.017 1.4 0.007

0=0.01 5 0= 0.05 xhs 15 15 )l cxe g o S e o 4 ** g% s
ns :Non-significant, *and **: Significant at o= 0.05 & a= 0.01, respectively
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Table 1. (continued). Analysis of variance (MSS) for some agronomic traits of chickpea (cv. Kouroh) for different plant
densities and starter nitrogen fertilizer

(MLS.) &l o reSileo

N . - L:)
s e oy 2o S WloVeer 39 digr ST 8 ,Sles axlg 58 8 Sdos o Slos :’!a
on oI5 Gy 1000 seed Seed s 59w 2
e df. Pods/plant weight yield/plant Seed yield/ha Biol. yield/ha Rarvest
A 3 857" 7.18™ 0.005™ 1759.7" 5668.5™ 0.83™
Replication
“52 “’5,‘13 3 915.1" 1857" 68.15" 681970%* 11353341 1293.4"
Plant densﬂ}f (D)
O3sre S5l oS " . " " "
Starter Nitrogen 2 473 13.88" 215 160533%* 583422 16.6
N)
355 w513 6 2.58"™ 24.45™ 1437 6112.5™ 5027 922"
DxN
W (Error) 33 1.73 2522 2.98 9612.4 3264.4 2.02

0=0.01 50=0.05 zhaws 15 )5 )l cixe g o Jme e o 4 ** g% s
ns :Non-significant, *and **: Significant at a=0.05 & a= 0.01, respectively
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Table 2. Mean comparison of chickpea characteristics (cv. Kourosh) as affected by plant density & starter nitrogen
(Duncan test)

wg el S a5 G gl £ agy 50 a5Ld Slaws o
Byl o a L ; B 5 4l 45ge yo AW oluws
o (o giils) (agiils) ! = Seeds per »
Treatments PL. height First node height from the Branch no. per plant pod Pods/plant
(cm) ground (cm) (Main) (Aux.)
ooy 1 aig oST,5 Plant density (plants/m®)
16 26¢ 14.2¢ 3.2° 37.1° 1.02° 39.9°
32 31.6° 18.4° 2.8° 32.2° 1.14° 30.4°
48 32.8° 20.7° 2.3¢ 24.7° 1.13° 23.3°
64 36.4° 21.1° 2.1° 22.0¢ 1.0 20.2¢
(GiSa/p ,S5LS) (3955 5 51el o45 Starter Nitrogen (kg/ha)
0 30.6° 17.5° 2.36° 27.2° 1.01° 26.7°
25 31.8° 18.6° 2.61* 28.5° 1.07%® 28.5°
50 32.7° 19.7* 2.74° 31.2° 1.14° 30.2°

Wl 0SS b gyl gire B 0= 0.05 mhas j5 s S e By S Plas (g o 50 a5 ola Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 2. (continued). Mean comparison of chickpea characteristics (cv. Kourosh) as affected by plant density & starter
nitrogen (Duncan test)
ails Veor 339 Wy S5 0 yShos &15 3 Slac S 5glgm & yShos
(#55) (55 OS2 )0 p59ls) (LS )5 0 )5 5les)
1000 Seed weight (g)  Seed yield/plant (g)  Seed yield/kg ha'  Biol. Yield/ kg ha™

Coyeyie 3 43g o513 Plant density (plants/ m?)

L)l
Treatments

(20 y0) Calild p a5l
Harvest index (%)

16 294 .4 7.68 1228¢ 2201°¢ 55°
32 292.6 5.15° 1644° 3357° 48°
48 292.5° 3.63° 1727* 4241° 40°
64 291.4* 2.10° 1333¢ 4264° 314
(LSl 0,5 5LS) (5950 55 5lel 055 Starter Nitrogen (kg/ha)
0 261.2° 43° 1382° 3346° 42.7°
25 297.3 4.6° 1478® 3479 44 4°
50 319.6° 5.0° 1588* 3722° 44.6"

W5l K0S b gy e B 0= 0.05 mhans jo s S e By SO Blas (g 2 50 a5 e Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Fig. 1. Relationship between plant density & chickpea seed yield
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Fig. 2. Linear relationship between plant density & reciprocal of chickpea per plant seed yield (cv. Kourosh) at
different density & starter nitrogen (Fig. a, b & ¢ shows 0, 25 & 50 kg N ha’, respectively)
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Abstract

Plant population density (PPD) and nitrogen (N) have large effects on chickpea growth and yield. To
study these effects on chickpea (var. Kourosh) a factorial experiment (4%3) in randomized complete block
design with four replications was carried out at research farm of college of Agriculture & Natural Science,
Karaj (Iran) in 2006. Four PPD treatments were 16, 32, 48 and 64 plant m” and N amount were 0.0, 25 and
50 Kg per ha. Morphological and agronomic traits such as plant height, first node distance from ground
level, number of primary and secondary branches, pods per plant, seed yield per plant and per unit area,
biological yield, harvest index, 1000 seed weight were all recorded. The results indicated that density of 48
plants m™ (with 50 cm between and 4.2 cm within the rows) and starter nitrogen rate of 50 kg ha™ were the
best treatments which produced an average seed yield of 1727 and 1588 kg ha™', respectively. Increase in
chickpea density caused a significant rise in plant height, first node distance from ground level and biological
yield. However, certain traits such as the number of primary and secondary branches, seeds per pod, pods per
plant, seed yield/plant decreased significantly with plant density. The starter N fertilizer also increased some
agronomic traits of chickpea such as seed and biological yield, harvest index, seeds per pod, and pods per
plant, significantly. On the whole, the highest chickpea seed yield (in cv. Kourosh) was obtained from the
combination of 48 plant m-* and starter nitrogen amount of 25 to 50 kg ha™ at Karaj conditions.

Key word: Chickpea, Plant density, Nitrogen amount, Seed yield, Yield components
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Mashhad, 2007
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Table 1. Maximum, minimum and average traits for chickpea genotypes tested during the experiment
(numbers in parentheses indicate genotypes code)

Average Maximum Minimum Parameter
RS Al Bl Al
31 (3,395,396,593,596,608,
614,617,618,623,628, 711,
353 44038 868,869,637,642,646,630, DEF (day)
671,708,709,876,895,896)
8.9 12 (623,617) 6 (938) DFP (day)
37.9 44 (852) 32 (877,709) DFM (day)
12.2 16 (896) 10 (662,608,520,519) NLL (no)
58.0 76 (708) 38 (519,520) LL (mm)
11.6 17 (708,383) 7(519) LEL (mm)
7.6 16 (883) 4(519) LW (mm)
33.2 52 (593) 15 (367) NNPS (no)
40.8 63 (708) 10 (520) PH (cm)
0(501,519,520,589,601,
72 25 (710) 608,628,637,642,650, FPDS (cm)
662,749,831,868,938)
2.9 6 (519,887) 1 (708,873,885) NFB (no)
18.7 39 (520) 4 (871) NSB (no)
9.7 52 (749) 2 (10,395,671,816,872,873,884) NTB (no)
129.5 370 (870) 18 (947) NPPP (no)
195 406 (684) 78 (608) SW (g)
501.9 745 (886) 14 (519) SY (g.m?)

LW a5 s Jsb LLEL o5y Jsb LL o5y ;5 a5,y olawi NLL o S, b a0l 5l 55, : DFM (ool b aulS 1 55, DFP . 2alS b 0 50 5l 55, DEF
% sbasls olass i NSB wasl e sloasls slass : NFB oS sbans 51 M oyl ¢lis )| FPDS wol5 glis,| PH o Lol a8l s 6,5 olasi :NNPS a4 5 5e

als 5 Slae SY cailo) e v«

3591 SW LS )3 (83 slaws NPPP il o8 sloasls slaws: NTB a5

DEF: Days from emergence to flowering, DFP: Days from flowering to podding, DFM: Days from flowering to maturity, NLL: number of leaflet
per leaf, LL: leaf length, LEL: leaflet length, LW: Leaflet width, NNPS: number of nodes per stem, PH: plant height, FPDS: first pod distance to soil
surface, NFB: number of primary branches, NSB: number of secondary branches, NTB: number of tertiary branches, NPPP: number of pod per plant,

SW: 1000 seed weight and SY: seed yield.
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Table 2. The correlation coefficients between traits, phenological, morphological, yield components and grain yield of

chickpea Deci type

13 12 11 10 9 8 7 6 5 4 3 2 1
1 1
1 0.14 2
1 0.78** -0.11 3
1 0.78** 0.53** -0.21 4
1 0.01 -0.01 0.01 -0.14 5
1 0.30%* 0.19 0.42%* 0.50%* 0.22 6
1 0.51%* 0.05 0.03 0.24%* 0.28%* 0.10 7
1 -0.45%*%  -0.44** -0.07 -0.03 -0.18 -0.18 -0.15 8
1 0.55%* -0.37%* -0.25* 0.13 -0.12 -0.21 -0.13 -0.12 9
1 0.57** 0.24%* -0.36%* -0.14 0.17 -0.17 -0.20 -0.18 -0.12 10
1 0.36%* 0.27* 0.10 -0.11 0.07 0.27* -0.01 -0.04 0.09 0.16 11
1 0.06 -0.06 -0.09 -0.16 -0.03 0.22 -0.03 0.47** 0.43** 0.38** 0.01 12
1 0.01 -0.06 -0.29* -0.30* -0.27* 0.26* 0.26 -0.01 -0.11 0.09 0.25% 0.28* 13

S w51 B gl gl SV s gl -f Lol dBle j0 05 slawd -0 xS e -F xS Job -V S Job -Y WSy jo axS o slawy -
als 5 Shos VY ls) -+ 03521 Y Laigs s D ol -V ) il e b (slaasls olai o) ¢ waysil e b slaasli ol -8 sl o )b slaasls slaw —A

0=0.01 50=10.05 mlaw ;3 ;0 o cxe i 3 4y F* g *

1- Number of leaflet per leaf, 2- leaf length, 3- leaflet length, 4- leaflet width, 5- number of node per main stem, 6- plant height, 7- first pod
distance to soil surface, 8- number of first branches, 9- number of secondary branches, 10- number of tertiary branches, 11- number of pod per
plant, 12- 1000 seed weight, 13- seed yield. * & **: Significant at o= 0.05 & o= 0.01, respectively
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Figure 6: clustering of seventy chickpea genotypes based on traits (leaf length,
number of leaflet per leaf, number of first branches, number of second branches,
number of third branches and and first pod distance to soil surface) that were
significant with gramn yield based on correlation coefficients table
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Table 3. Clustering of seventy chickpea genotypes based on traits (number of leaflet per leaf, leaf length, first pod
distance to soil surface, number of primary, secondary and tertiary branches) that had significant correlations with

grain yield
Genotype Number of genotype Cluster number
S8 g3 Slasi g oyl

10,707,939,873,816,885,17,898,618,653,

671,871,614,13,623,617,645,870,895,872, 2 !
396,945,684,883,596,934,708,709,710

891,886,877,867,876,852,637,630, 16 2
938,601,694,947,944,638,593,544

916,869,932,896,868,884,711,646 8 3

662,589 2 4

890,838,828,821 4 3

749,628,568 3 6

887,831,608,642,501 3 7

520,519 2 8

395 ! )

S b I ML Gl g5 (S Jgb oS g 0 anS 9 Slaad’ Jold Cido il (5l adigS p2 (uSSlee polie —F Jgu
Al g 49l cadgl (o0 58 glaas L olus

Table 4: Cluster mean values of 9 clusters for 6 characters in 70 genotypes of Deci chickpea

Cluster Cluster Cluster Cluster  Cluster Cluster Cluster Cluster Cluster

Parameter
9(1) 8(2) 7(5) 6(3) 54) 4(2) 38 2 (16) 1(29)*
66.20 38.00 61.60 60.33 67.75 68.00 47.38 54.38 61.72 Leaf length (mm)
14.07 10.00 12.20 12.26 14.72 10.50 12.13 12.44 12.14 Number of leaflet per leaf
3.07 5.81 5.03 3.13 3.94 3.87 1.88 3.75 2.38 Number of primary branches
12.66 37.00 33.40 28.33 23.25 20.31 14.75 21.15 13.07 Number of secondary branches
2.40 11.50 1.20 45.67 10.75 8.01 11.00 12.23 6.45 Number of tertiary branches
10.82 0.00 1.2 3.33 17.25 0.00 5.22 3.64 11.45 first pod distance to soil surface (cm)

bl e dlg> e 10 Gudei) slaad oo lias il JSls slael *

* Numbers in parentheses indicate the number of genotypes in each cluster.
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Abstract

In order to study the morphological, phenological and yield characteristics of 70 Desi chickpea
genotypes, a trial was conducted on 2007 in Research Farm of Agriculture Faculty of Ferdowsi University of
Mashhad. In this study, 70 Desi chickpea genotypes from Ferdowsi University of Mashhad Seed Bank, were
planted in plots without replication including one to Four planting rows at maximum length of 2.5 m and row
space of 50 cm. Some characteristics were measured for each accession based on chickpea descriptors,
including the days from emerging to flowering, flowering to pod setting, flowering to maturity, plant height,
leaflet length and width, number of leaflet per leaf, leaf length, leaf area, number of node per main stem,
number of primary, secondary and tertiary branches, flower length, pod length, number of pod per plant,
number of seeds per pod, seed color and shape, 1000 seed weight, and seed yield. The results showed that
rang of days from flowering to maturity were 32 to 44 days. Highest (47%) and lowest (20%) number of
genotypes for days from flowering to maturity had ranges from 37 till 39 days and less than 37 days,
respectively. The range of plant height among genotypes was 53 cm and MCC708 with 63 cm had the
highest plant height. The height of the first pod from soil surface of 13% of genotypes was more than 15 cm.
Seed yield in 64% of genotypes, those had the highest seed yield, was more than 400 gm™ and MCC608 with
745 gm™ had the most seed yield. In general, there was considerable diversity among chickpea genotypes for
assessed characteristics. So it is possible to exploit this variation in breeding programs for improving yield of
chickpea.

Key words: Chickpea descriptor, Germplasm, Yield component

* Corresponding Author: E-mail: nezamiahmad@yahoo.com

At



Iranian Journal of Pulses Research
Vol. 1, No. 2, 2010, p. 37-48

ol Sligd> S g 3 4 i
YA 290 dowd FV-FA axio ¥ o)l ) ul>

(Cicer arietinum L.) 395 p 5 99 3 s 51321 9 8 yShos 39 53T 99 9 Joilio (il ghono o

) . Y . Y %) .
Ga)bu P ) kS""Q"’S ‘;UM‘ Lw)b cS‘*'Q"‘ saLo‘ Lo)..x.f,w
Mednn (g yd oGS (6559l 0Ll ey (6559 (g giiails )
Aeien (omigd yd oKD (5359l 0uSLdils (LS ol g tasly; 09,5 oo s glas! -¥
YWAM SN el s s
VWA BIY iy fuls

R

Sygo & shalejl 0956 08 50 0 Slae (slizl 5 0 Shos syl y90 5 Jilie Shdslre Sl o) n slits &

acyie P IYAY Jlo o )G au L Bolai oS slaSsh el 7,k CJB jo ool 5,5 Lo sl S & ja0 4
59950, Ve 5 )0 e by ol ele glsie 4y )bl ol Lzl sgeien gusgo 8 olStils (5,58 oaSltils  Slagoss
Ols=is any (oo a0 Vg Vo) o glac Lo o Joilie 5 (oo o) 595t 5 (M ) ILCFAY 095 8,
e SBE £, 5, )+ ol b e e Ay b o o Jsiie a8 Sl 5 o8 sl iS5
95 = Sldire DSl Joibie (L2l Jolowe o ol (lis @l ad (Bb sl 3950 sladigy alse slaplail o,
i 5 Shae sl 5 8Shac ot pl 5| Sty ooy Yo Sl b 3L Jyona ol 3 Shae sl 5 5 Skac
039 «4ld (59 « B slasi (il cage oS 555k 4 0
so Jylie 5 (LS ;0 0,55LS YVAA) wo o ¥e - Jgibie (2 Jslone Jlod o i i 0 Sofglsm 0 Shas (S
L ale o, Slee oy yiio o Joilio duoyo Yo il Jolowe jlowd jo uiored ol svalive (LSe ;0 6,55LS YAYY) as o
4 el oy ails 5 Sloe oy S LSl 10 2,5 5lS A F L oo jao gl jlead j0 5 kS 0 0 SelS VY

Oy s Cld e ll g g (o ails olows csle -

355 eoss 055 oS 13 o Shas Gl (sl 1y as o il Jslono 315 olsie S 55

(Cicer arietinum L.) 5555 «Jgilie 5 Lol jg0 o Sis 255 : gl gLojlg

03,5 oo anaib e Sas bl (soy0) 50y
Fer ool o050 5, Slee Kl (Sarmdnya, 1993)
Ko g Siae 4 s a5 el S0 45 o S5LS
—>g0 a5 sleol, .(Parsa & Bagheri, 2008) ol 0l
o Sl oo g oo (55 QLS )3 COr cos ol 3l
0395y 5 3, Shas ali3l (6l conlin sla )l (lgne
Nassiri mahalati, ) 5,5 1,8 colaiul 5,90 2l lolS
e S Glgre 4 Jgibie 0 )5 Bl ladss 4o (2006
; Benson er ) coul oo S las zls, 25 ololS slp op)S
Arizona Department Downie ef al., 2004 al., 1994
Jolie ol o lals |5 (of Agriculture., 1993 ;
ol g0, S iz ol ], bS5 g5, p oad (SBL Jslne
ol 8)5-0 yhsnadl ()T 2 ABLSN () grie e 42,
6 5SS i 5y €O b aslie ;s Jyiio o 13
oolaiwl 55 g oad Lz LS lawg Sy 4 as cul
(Gout et al., 2000 ; Downie et al., 2004) »,.5 . )|,8
2 S ool J5tie aislon 60 5 Jsbrs J5ilio 3,08

Yy

doddo
Ol 50 5 Geeg Ol gl )3 Slg G 50 095
a (Jalota et al., 2007) sg, o ;Lo & Jpamo 'y ypte
) Jol sy i 9 <eaS o mhans Slai 5l ol pl )0 457 (5 9k
Parsa & Bagheri, ) a_ib o )b Slss> S0 e o

@ w3y 53 (eBan @l (r ke 5 (Ko 9956 (2008
TWLAY @hls g ablioo dnmgs b 59 sloyeiS 5l (6)kon
OME g oS Oy el a8 Cenl (g oy
U5 Gsaes Slogas 3,5 o sl 2188 w5, 50
Y955 5l S osliinl g Foas (w04 ) (g S
Sl DL )0 (et A oS (il 4 00l s (52
o (Bagheri et al., 1997) o5 Lyl <l slaplla
Lo a5 el asme sl s 5 o 5l (o (St
SosbiS lagse; 5l oo 2 YO o ) ol)s plals Sladss
VE Sl V50 lawgin L ol oS oo 0900w oyle>

ehyaee.hre@gmail.com : s xSl o 1 ghoamnd Xy g5



AR Jlo FY-FA azmiio ¥ oylocd o) ol [l U gud S 93 a5 /... Joilio 2L Jalone 5 1oyl 50n g o3l

ool slesl Madhaiyan et al. (2006) oS o)y y0 0l
4S5 g (S e e 5l il (B Fekite slags ST
GadTis j0 48 Sbg pSYBE ol adgi olS 0e5 lawgs
s.,\_JLrﬁ 4.1.»....)9 4 SQBMGA ..\.Jg.t ol.:f u,J?L.u 60)‘99.‘5 uw).uj
Sl S5 g Joiloe ol Jote 38y (oo 3]
Madhaiyan .(Mauney & Gerik, 1994) 54 & o 4 325
Cdlad b wlgs o Joilie a5 cisls lis jiet al. (2006)
olts 4388 Sldlhae sl b o 31yl e S5 5]
J_waub&;rw)_ﬂ Lug oSS ol dces a5 cwl oals
LS sladshw ojlss 5l Jsilin adslil crge 1l
S ;ob 4 .(Mauney and Gerik, 1994) 555
(59 S el (ol Byae leasly (ol coge ol
Se-dise 3,8es Gl Culed 53 5 S plys g e a8l
(Rowe et al.,1994; Benson et al., 1994)
Esb 5 Sl 150 Sl s o3 ol ol 3] B
SySdhes sl g 0 Sdes 59, 2 Jpilie (Bl slone i

Dgs D¢78 1) 90

L sigy g dlge

Sli=l g 0, Shee 55) = bt 5 (o) n Hokate &

S Glas, 5 & g0 a4 DHgo 4 Siubesl g o Sles
aw b dolas JolS slacSsh asly )b B jo ond 0,5
olBiils (55,5leS ouSiily asyye ;0 YYAY Jlo [l ,o0 1SS
ol Jole lgse an o lol ol jo 1ol ar aguien owgo )
= sladale 559, V0 555, Ve Sl b o5 g kel Jolis
ez 5o Jpte (Bl sl o ILCFAY 5 5950 o3, 99 ol
Oygme A (o> o0 Y‘°3 Yedeoo L;L(b(;‘.]é.l.é L’ @a.w
51 s o ools 4,8 ol lac,S U3l o Jy,sS
ol , S alglE b poeds Jold (e angd Sldoe coislS
3gdn Coigman jolaie 4ol plnil Gan S5 (S5Sns
oolatwl b cusls 5 L3 5l adS (55 S slhs e Jolge
DS R NAD Sededd lia )3 95 Cand & Jrog o
e 10 L iy oy akold g e 8 Jsb 4 iy, O gl,ls
95 Srestle b gas yo baaiiy Loy )3 35595 gla,ds 45 5
oo ALols wials cesS K308 5l 6 yre il V- alolé L
saslecile wad a3 )5 50 ey LS ok (e g b S

YA

Al o sl s sSS gro.l}ﬂ G| PLI| BV T Y ¥
el s s e 55 o sl sk ol S
(Holland, 1997) 54 olS als, 5,565 5 (S gl S5
Gl oo 0, I8 a5 w5158 60N 1A+ ans lgl o
Sl Esly sly; olalS Llss slaceond 55, Jsilis
ol g (S i Sl malS ( Saaw) ;0 g i o Sles
.(Nemecek-Marshall ef al., 1995) 035 oo L1 T 5L
Ve =il Jode a5 a8l o Vyshkayy et al., 2008

sl srejpble lse slaced gy, 2 Jsilie wo)o
Oy il o Shae o33
Lietal., 1995 cldlas mls ol awejplol als 59,

Sladoe g oduw, M olaay cails) -

AIE olass g dils o ,Slas il (59 a5 oy lis Lgw (g9,
4 Wdg 00 Hlew Jgilie alwg 4 a5 SlalS jo aig o
Weoy YO el (il Jodome w05 yiion (4lo gime jobo

olels sy,  Zbiec and Podsiadlo (2003) lslas

L S SLalsS ols i IS 5 asbjasicr gl o5 e
Jgmame oy VY BY wisds 5k Jslwe suo ¥+ Jgilie
A plalS ul g wo 8wy vall GlalS & Cod (6 i
Dlye (B 40 5 950g el Ol 050eS 4 (5505 e
Sy yaly iogy oad eSS (gl a5 SlS L T g
aS ol ;Lzs Benson and Nonomura (1992) olalas
g S olalS | S 3 Sl 3l e
olalS Joame 5 Stloy (aPlt g 0t S 2l
Rowe et al. .osi o iz bl o LB <))
A4S Bou—w, 4l o la oy S ol adss 0 (1994)
53 diny g Blw 09 Gl cemge Sl (AL Jodore
Sois gblis ;0 oud ploxl sl ow) 2 09d oo (K azsS
3 9,3 Joilte (o8l Jolone a5 ols plis 5o Sy s
Sy sy lo Jpazmo g il Sl corge iy ol
A peS 50 Jgilie 5,18 31 o (Makhduma et al., 2002)
ez 9 Bl Ghalpdl wopob e ay Jpame S50l iy
bl Gl Jgilie L oo jlog slaS o 5k 5 mhas
3,)LS (58 ) ,o (Mauney and Gerik, 1994)
Sloo, S Gl (o )d9) 4iangs e 4y (59, 2 Joilie
as Lol )8 asle (tal3 8l 5 g Livojse (5 5 oaimsojal
:llas (Arizona Department of Agriculture, 1993)
Jelie 5 5,LS Madhaiyan et al. (2006) sla )55
Al oS yo w8 oo YIA ulidl coge [l (0 duo oY .
oIl ol g g kil 90 2 0 ) Jeame 4y 0 g



AR Jlo FY-FA azmio ¥ oylocd o) ol [l U g i 3 a5 /... Joilio 2L Jalone 5 1oyl 50n g o3l

Mauney & Gerik, 1994) a_il ouls cge | 00, los
chale pl G Jlag Ve cdale o el )l malS lgs oo
ELE) (r i iy Sy (spz 90 9IS S olS £l )
Benson .o csslie Jsibe ez do,o Ve jlad jo dig
x> do 0 Vo b il Jslxe 0 & Nonomura (1992)
S 1) po)99 patS dg el )l (gu0y0 B0 Bl Jgilis
Si51 65 s 55 (yansS > is S BI5T sals &
Rowe et al.,) ois soalice Jsilie o )0 Yo Lol Jole jo

(1994

sl sloxs

Slass o Joilio X 08, X LS)LH—‘ Jlae Sl d)l-.c-.'T 08°
Tobw om0 () Jgaz) cily (glo e 3 Al
395 9 Oty a3 LE VY slaws b e, Ve kel 90 e bl
Lo 1y azls olass o heS sl Ve olass b g, Ve LS)L.:-J
(Joloe X o8, X gLl [iaS o, 10 (Y guz) aiog
=55 95900 ol Hled j0 iy a4 Sl olaw o i
o> wo 0V e Joilie s ILCFAY (8, 5 55,7+ (o)Ll Jlos
590 50 Laasli slaes ol (F Jguz) ol csaline (A/Y)
S Cagby S8l Slle 4 5g, Vo 4 S 59, Ve s le]
oL:f U_" OO 05\.\_7.9[5 A_..‘f:) as S (5"‘:%9) ..\.J;':) Q..u‘).‘!‘ 9
Rezaeyan ) oS o o2l L ol 5l gm0 bl 5
(zadeh, 2008

ol aBlu ;o BME dlasy
5 o8y Ol as ols lis ools il ylg 4y 30 gl
a8l o OLe olaws p Jgilio X 5 Lol blie 51y Jgle
3 B slass 55) = kel sgo STl g jlo g Lol
L 5o 08y 0l om 50 (1 J992) 09s jlosne Lol adla
5 Oyt oo 3 4 e B8 LILCFAY o3, 5 M 0/0
(YJgaz) wog o 1y Lol a8l jo e slawy o oS
B slawy o s (Jgile oo Ve cdale b Lok Jole
Ao,V cdale b aslie jo a8 casls |y Lol a8l ;o (0/7)
a8l ;o e slawd oy yieS . CBllS (5,10 Sre Dglas (O/Y)
Golol b 5l as ol saslie (F/9) vals jlag o Lol
olid gylo mime Dglas Ao Ve 5 Ve slacdale 4 s
L5y Ve ol oo el logasy om0 (Y Jgaz) ol
Gy Vo ol Heo 4 cans Lol a8l jo O O/Y ils
5 &olnl S wap b (Y Jgaz) ols las il 3l s sV

A

=il Jodore as a8 S O jgody Jad Job yo
Cogh e 3 oS ol SoBE 1 b lojen 355 (slai
3 b Jedoe J3U ol plosl VA el jo 59, Ve alols b
g ol a5 Lad g Y (g, gilw 0 gl
S35 7 Jsiie oo 08 )l oloj b Loy 50 Jsbne
Lo,Sles lizl g 0,Slos s jalaie 4.8l dalol S
g ol Cbl py DS e m e e dw il glacays, i
s p b e e Al (1597 g 0ol 00ld 18 dulS 0 o
AL slaw 5 al bl alflas (o) o 5l aig gy olass
50 adly slaw igr o 40 ald iy e 0 Al dlusl g (o
5 kol 9 £ lrasli o e sl ild) e+ 5 (B
ol s o8 sloasly Jsb 5 olaal g i glis )| eioren
3l eslaiwl L baosls Judow g 45550 .o (s pSoslasl Ll o

A el SSls 9031 LMSTAT-C

gh 59) (b e jless 5 (P10 ) s 50) o3,
ol slacsls (lalS el o o)l e b (p<+/+0
5 J5lie X o8, Jyilie X ()l o, X (sl Lli
20V Jgaz) ais o gme o Jgilie X o8, X (5 Lol uizen
Yo 00 Llol o ol ddle glis,l qs,lol slopss, o
YYIE) 59, Ve 590 L acnlie )0 aS 0g e 0l Yo /0 (g,
gL oogr YL (Y Jgaz) by 2als wo o 4 (e sl
99 Sgammaliasy 4 (lssa | 59, Ve kel y9o ,0 Wy
bl Slads (l33l 5150 otag; 0y G g 0956 oLS
old ol 30 g, 0590 Job iuli 8l e g
, (Rezaeyan zadeh, 2008; Yousefi et al., 1997)

ILCYAY o8, 4 o sl YYIV U glas )] s s 0B )] oy
elaiS 9, 08 4 e Ol YHIF L elis )| op a8
L Jglos (=il Jodore sl lod cpm 0 (Y gaz) clils
Sg— Llo 1y elas | oy in yie S5l YYIV L oo oV e clale
Sglas ,dai ol lace ¥ g Ve o Jglie Jols bl
Ay oo s a4 (Y Jgaz) ailad 0SS b g )lo sine
il 5 oS g s Gl Ly e 5L Jslone
olels jo el (ali8l g oy S 2 (el e



AR Jlo FY-FA azmiio ¥ oylocd o) ol [l U gud S 93 a5 /... Joilio 2L Jalone 5 1oyl 50n g o3l

=3y 9 00,0V Joilie )0 BUEDVA L 2,8 a8l ;o M
oy 3 GOLE YT Uy ey GO ohss (a5 5 o
10 .(0Jg9z) i svalin 9o ,0 oo Jyle o ILCFAY
55 B Sl o iy o Jilin X 08, X (gl (2S00
Ve il 5 59 o8y 95950 0 el Sl o o058 Bl
ol S o 2l 1S 5 (GO SVIV) oz oy
YY) oz 9o jino Jpilte s ILCFAY 5, 5 59,V -

(F Jgoz) o samline (B

&g 50 ailo slaxi

Jlite Sl Joilie 5 03, (s lal slojles 51 S 5o S
Sosine adgr ;o s slasi (59) = Jilie X o8, X (L]
355 5 Ot b9V s okl sy (Y J99) 09 (0 =1+ V)
(N Jga2) 0g Llo 1) a0 ails slass (s y5eS 35, Ve (5Ll
4500, S (bl g 0y S (205 T 50 0956 oLS
s i HE g, 350 ol 3 Ll 55 sy
4S5 b RPN )l Fegd Ol g (ol 0B 090
245 93,5 o oS 50 (6 sl S LSS 4 s
Rezaeyan ) el S50 ailo adgi g 59,b slocdde S5
9 39y pd, 4o dSgr ,o als slaws oy yiies (zadeh, 2008
50 (Y Jsaz) ol sanlice ILCYAY o3, j0 als slaws oy yieS
> 4l S oy Jpilie ol ol sl e o
Sl 55 dg 3 Al olas (p teS g doyd Ve (L3l Joloe
Jolie ol 31 (Y Jgoz) o onwliwe ooy 4o Joile
JpleX 18,X )l 5 JolioX o8, Geizman 5 08,% (5 k]
(P 1+ 0) s yo JsilzeX gylel g (PS+1)) s 5o
o5 5 )bl GRSemym 5o () Jgaz) wads loxe
G A jym pdy 50 g )d Al okl 1 e g (i
YYIY L) 50, Vo oyl ,o 5 (ails 0310 1) 59, )+ syl o
Jelin g Lg)Lz.gT DS o2y 50 (Y Jgaz) ol caaline (als
50 Ve bl Jlas o (ailo 0F) W o wls olaws (1 yiien
Yo oyl o (s ¥YIY) o] o yieS 5 0uoyo Yo Jsilie o
(Fdgaz) ol osalie oo jho Jsilie 5 39,

45 Gygb an 35 (P00 ) Sy e Sido (nl 2 Joilie
Ve ,ll a0 an (FIT) Lol adle ,s G olaws oy it
Syl 590 an (FIT) slass 0 35S g duo o Yo Jgilio 3,

(FJgaz) cils plaizl oo Ve Jglo g 59, Ve

€8 4Bl ;0 e ol
plood as ol (Las (ilaly 4o ls a5 mls
e Bl 5 OLE olas (g5, o Jilite g ool 51
0By 9 SOE FLIO olaw b j9,m o, () Jgaz) o o sixe
=S g oy i e 5 dn L ¥ olaws LILCYAY
olid iz (Y Jgaz) audls 1) o8 a8l jo D slass
Sl e 50 it (S S5 olS Ho BMe slaws a5 wisls

(Aggrawal et al., 1994) el s Slos
e bl 068 o5 5155 58 Singh (1993)
S 5 358 e Sl o)l o Shae 1yl 5 2 ,Shes
3 U o 1) 0, Shae lyl plas 5 i 5 bans
ol Se gladdle slaxs ( Sis s aS (5 )sb 4 and o
50 B slass aes oo Gl i e ki b as e
okl 593 4 S 59, Ve )kl g0 b s =5 Al

(Y Jgaz) <éb iolidl a0 YY g, Ve
Cogb, 2als s o Ve b as sl jLas Singh (1993)
Abso (ialS as s 00 ojlal 4 PBlas BB S (S
Bl ;o B sl o iy (Joilto (AL Joloee jles 5
olass 1y 1 5eS 5 Joilie o yo Ve jlons jo (M FY) 23
Y Jgoz) o oanliie anlids JLass 4o (GHLE YY) o
g, B sl o i Vyshkayy et al. (2008)
38,5 sasline Jeilie doyo Voo Lol Jolows jo 1, somiploly
Sles ;o 1y Ly j0 BLe slaws o i Li et al. (1995)
5 ool y90 LS erp ;0 .50,5 sdalin Jgle o, YO
5550Vt ol o (oo s8 Bl o B Sl ey o
SILCEAY o5, )0 slaws o yieS o (GME BOIA) 55,0 o,
Oy i (Y o) 0 oomlice (B Y+/1) 59, Vo (5 L]
Vo Jglie g 59, Vo oyll jo oo ,8 a8l o DL slaws
Solwl goo, e Yeg Ve Joilio b aS o saus (FV/O) ooy

Sl it (FJsoz) Codlai (ol s gl 55, ) -



ol)en g L)

¢

b delxe I

Jsitia

9> SR P @ ..

S als [t @b

Yo,

Axl0

AR JLo YV-FA

SW 4 6yt £ o o™ 6 o of of e 6 =0 6 17 =0 AJ9A10dSAI “1("() =0 2 GO0 =0 J© JUBDYIUBIS : 4, PUR, ‘JURDIJIUSIS-UON: SU
AD Ly 2071 S1'91 9t°01 €€01 LL9 LTYI1 879 ¥6'6 616 9Ly
<nA d Joary € §'ss 09 SIS 99'16¢ (1139 LST0 €0ty €861 16'LE98LT 69°9SL1¥8 S10°0
9 % e g VXEXD & susco *x 1971 sug| *xCL'1EL *xVC'LOT suy00°0 suieo SuLzo SU68°L099C SUB6'LESYI SUL0000
x4 5 SUGHE SUe8'l SUZTL'T *xLTYIT *x0L'€ST sugo’0 SU96'1 Su91°0 SUG8'6LSLIT 18°€0¥6€1 Suy100°0
VXD € 69'% Suy8°C #x91°S %« 19°€S *«€1°68 Su€00'0 su9I°0 sugo Su81'600¥ SULY'6SLS Suy100°0
(O)oueyoN € +CL'8 B *S0'T xS 11T #xL0°6E¢ SUE00°0 #xCC91 #xLT01 #x66'90819C #x69'8C19¢ #xL110°0
q Joay [4 Ly'e cle 6L°0 8¢ £eL €000 66’1 9 9S'LLLTS 8 ¥619L 12000
axyv I SUSL'0 SULT0 SU100°0 #xL98 #xCS'LTO SULO00 SU60'¢ +Cl #x06°S6101 #VV TPSILL SU€00'0
(@Ieanind I #+E€EET SUuL0'0 #+E€'8 #+E£88T *xCS'8TL #x16°0 #7766 #+E€7 18T «1P71L108 SUIT'€6619 #%5800°0
e Joary @ 1489 8¢S'1 86T 009 6£716C1 8€0°0 9L'09 6€°S 1¥'#86000L 9%'8908L¥T 200070
(V)uoyestuy I #*x80VP1 xx €Sy suge'l *xE€0VCI *xCS'SLST Suy00°0 «x9L' Sy *x£E€°C8 xx0L" 80795 1 *x58°0596YCS Suy000°0
uoneaydoy @ Sup1°Q SUE90 Sug0’l #xCST LT 1Th SUE000 x€0'8 SUpINE *xCO'80VLLI #*x0S VSTOHES sU6000°0
wopaday Y3y mwuu._uo.“_.mﬂr _._.”M”.m_ mu_uw“”a juepd aad spod aad juerd aad Xapul
A'O'S Jo 2au3a(q a..:w_a— PR .5.23& o spog .o.... P39 Spads Ew_oz.' pads mhuwm_acwﬁ PPRIA padg PRIA [ed130[01g a.mu?_«-.—
R o 1619 #ev I Ko o 7K oiber (O e TS Topste iR 5
oCev ICm=3 v e e e o 600 v e
ovye VN0 IR VN0 IR

[oueydw uonedjdde 1erjoy pue UONESLLII JO S[IAJ] JUAIYJIP 0A] UI SABAR[ND BIANIIYD Jo sjuduoduiod praik pue SINSLIIBIRYD [BIIS0[0yd.Iou JO JDUBLIBA JO SISA[RUY '] J[qeL
Sr6P - R il 6 R ooy (e 61419 o7 o6 (g9 e o o o6 |09 § g2 sy saeré P e

A



AR Jlo FY-FA azmiio ¥ oylocd o) ol [l U gud S 93 a5 /... Joilio 2L Jalone 5 1oyl 50n g o3l

Jilio (bl Jaloo 5 5l 19 By il s 0950 0 Shos (g1l 9 S 3elsd 90 oS 29 uSiloo dmmlio s =Y Jgu
Table 2. Results comparison of morphological characteristics and yield components of chickpea cultivars under
irrigation and sprayed methanol
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Cultivar 3,
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Means within each column and treatment with a letter in common are not significantly different at o= 0.05.
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Table 3. Comparison of results interaction irrigation and variety on morphological characteristics and yield
components of chickpea
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0.52ab 2395a 1269a 9.1b 18.5¢ 59.5a 55.8a Piroz IR
0.53ab 2347a 1259a 11.5a 29.9a 42.9b 31.8¢ ILC482 10 day
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5 FeaSs b (6l sine B 0= 0.05 prhas 15 115 5 e By Ky B eygis 4 45 loeSile
Means within each column with a letter in common are not significantly different at a=0.05.
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Table 4. Comparison of results on irrigation and methanol interaction on morphological characteristics and yield
components of chickpea

Agy 0 Al dlawy Sy a8l OME slowy

Seed no. per plant  Pods no. per lateral branches

il sbasly slass

No. of branches

(G3y) 6okl 599
Irrigation (day)

Shol asl B olaws Joibe zolaw
Pods no. per main stem  Methanol level

42.0cd 37.0bc 11.61bc 4.8cd 0 10
55.1a 47.5a 13.71a 5.3bc 10
56.0a 46.3a 12.05ab 4.5¢d 20
51.6ab 44.5a 11.63bc 6.3a 30
33.3e 28.1d 10.41bc 4.5¢d 0 20
38.0de 32.6cd 10.42bc 4.3d 10
41.5¢d 34.3¢ 10.01¢c 6.0ab 20
46.1bc 39.5b 10.38bc 4.8cd 30

Wl K0S b (g5l sire BB 0= 0.05 o jo )l S i By S Bl (gt 2 50 a5 oo Sk
Means within each column with a letter in common are not significantly different at a=0.05.
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Table 5. Comparison of results on the variety and methanol interaction on morphological characteristics and yield
components of chickpea

Selgw o ySlos 4SS Aild (39 EHRINEY Bl B olasy ) REY sas i oloxy zobw
(LS 53 0,5 9kes) (55 Gy = P e Jgilo )
Biological yield Seed weight per Seed no. Pods no. per Pods no. per No. of Methanol variety
(Kg/ha) plant (g) per plant lateral branches main stem branches level
1939¢ 7.3¢c 46.1bc 43b 5.0bc 11.2bc 0 Piroz
1917cd 7.2¢ 49.5b 47.1ab 4.8bc 11.6a 10
2033bc 8.3bc 46.6bc 44.0a 5.6ab 10.8ab 20
2125ab 8.9b 55.1a 51.8a 6.5a 11.5ab 30
1707d 9.0b 29.1d 22.1d 4.3c 10.7ab 0 1ILC482
2038bc 9.8b 43.6¢ 33c 4.8bc 12.4a 10
2308a 11.9a 50.8ab 36.6¢ 4.8bc 11.2ab 20
2255ab 12.2a 42.6¢c 32.1c 4.6¢ 10.5 b 30
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Means within each column with a letter in common are not significantly different at a= 0.05.
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Table 6. Comparison of results on methanol, irrigation and varieties interaction on morphological characteristics and

10.
11.

12.

13.

yield components of chickpea

4599 50 ailo dlusy 3 43l BN sl Sl ghaslis oo Jgilie zgkaw NEH Gay sl y90
Seed no. per plant  Pods on lateral branches No. of branches Methanol level varieties Irrigation (day)
55.0bc 51.67b 12.8b 0 Piroz 10
67.6a 67.67a 11.7bcd 10
58.0b 54.67b 11.6bcd 20
57.3b 54.33b 12.5bc 30
29.0j 22.33e 10.3bcd 0 ILC482
42.6efgh 32.33cd 15.6a 10
54.0bc 38.00c 12.4bc 20
46.0def 34.67cd 10.7bcd 30
37.3ghi 34.33cd 9.5d 0 Piroz 20
31.3j 31.67cd 11.5bed 10
35.3hij 33.33cd 10.0bcd 20
53.0bcd 49.33b 10.5bcd 30
29.3j 22.00e 11.2bcd 0 ILC482
44 .6efg 33.67cd 9.2d 10
47.6cde 35.33cd 10.0bcd 20
39.3cd 29.67 cd 10.2cd 30

W5l K0S b gyl e DS 0= 0.05 mhans jo s S pie By S Blas (g 2 40 a5 e Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Abstract

In order to evaluate the effects of foliar application of methanol and irrigation intervals on yield and
yield components of chickpea cultivars a factorial experiment as split plots based on randomized complete
block design with three replications was conducted in spring 2008 at the Agricultural Research Station of
Ferdowsi University of Mashhad. The treatments were 10 and 20 irrigation intervals as main plots and
factorial combination of cultivars, ILC482 (Kabuli type) and Piroz (Desi type) with concentration of
methanol 0, 10, 20 and 30 volume percent as subplots. Methanol sprayed on chickpea shoots after podding
with 10 days interval. The results showed the effects of foliar application of methanol on yield and yield
components were significant. Spray of 30 percent concentration affected yield and yield components more
than other treatments. So that it increased number of pods, 100 seed weight, seed weight, seed number per
plant and harvest index. Biological yield was the highest (2198 kg/ha) for 30 percent methanol and the
lowest for zero percent (1823 kg/ha). In addition, 30 percent methanol had the highest grain yield (1243
kg/ha) and the lowest (904 kg/ha) was related to zero percent methanol. According to the results, foliar
application of 30 percent methanol could be recommended for increasing the yield of chickpea.

Key words: Chickpea (Cicer arietinum L.), Irrigation, Methanol, Water stress
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Fig. 1. Daily minimum and maximum temperature and rainfall from sowing to harvest of cold tolerant lentil genotypes
in supplementary irrigation on fall planting during 2005-2006 growing season, Mashhad
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on fall planting during 2005-2006 growing season, Mashhad
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Table 1. Comparison of morphological traits, yield components and yield of cold tolerant lentil in
supplementary irrigation on fall planting during 2005-2006 growing season, Mashhad
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Abstract

In order to evaluate phenological characteristics, yield and yield components of 18 cold tolerant lentil
genotypes in fall planting under supplementary irrigation, an experiment was carried out based on
randomized complete block design in 2006-2007 at Research farm of college of agriculture, Ferdowsi
university of Mashhad. Irrigation was performed three times: immediately after sowing, 20 days after that
and at flowering stage. Based on results, the differences among genotypes for all traits were significant
(p<0.05). The range of vegetative period (emergence to flowering) among genotypes varied from 102 to 150
days. Numbers of branches per plant were different from 5 to 24. In addition, seed yield was observed to
change from 76 gm™in MLCI13 to 379 g.m™in MLC20. Correlation between seed yield and vegetative
growth period (r=0.79""), reproductive growth period (r=0.83""), plant height (r=0.62""), number of branches
per plant (r=0.68""), length of branches per plant (r=0.56"") and numbers of pod per plant (r=0.80"") were
positive and significant. Regarding to four times increase in seed yield in this experiment compared to
average lentil seed yield in Iran, we predict an outstanding increase in producing of lentil in fall planting of
cold tolerant lentil genotypes under supplementary irrigation.

Key words: Branch, Cold tolerant, Phenology, Vegetative, Yield
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Table 1. Ecological characteristics of experimental site (Geographical position & meteorological indices)

Latitude ( oLl s> 5 0) 52°34°NL
Longitude (!> Job) 48°32°EL
Height above sea level (L ,o gl 5l glis ) 1730m
Absolute mini. Temp. (Iga Glho Jsli> o)l ,>ax,8)  -30.4°C
Mean mini. Temp. (go &) a0 o> nSile)  -22.1°C
Absolute max. Temp. (s slhas iSlo> o)) ,>a>,0)  39.8°C
Mean max. Temp. (Igo &)l >ax 0 iSlas Sile)  37.9°C
The coldest months (Jlws ole (y3 135 yu) Jan-Feb
The warmest months (Jlw ols o e ,5) July-Aug
Annual precipitation mini. (slls Sa)l Jslas) 206.1 mm
Annual precipitation max. (6Ll Sx,b 2Slas) 420.7 mm
Annual precipitation mean ($lJls Sw,b (. Sle)  294.7 mm
mini. RH. (lgo s Cogb, J8las) %37.4
max. RH. (Is2 oo s, 2Slas) %74.4
mean RH. (Igp oond Cugh, 250w) %55.6
Wind speed max. (sb oy 2STo>) 72 km/h
Wind speed mean (s .Sl Cue yun) 41.8 Km/h
Wind direction (LJ& ob cg>) SW.-W.

Topography (Bl S ny cuxdy)

North Zagros Mt.

Climate (o3 £43)

Semi arid-cold temperature

Al Glaes il cwlislgn dlu) + Sledbl Kb ulal p cwliilsn Dledlbl *
Weather report based on 10 years mean data of Hamadan Province
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Lyl b o w0y cille (Bahrami, 2006) \liws S
sy 3 b oy Ly s 5 e gt 5
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Table 2. Analysis of variance (MSS) for some agronomic traits of rainfed chickpea cultivars for different planting
dates at Bahar region of Hamadan province

Olay yo (Sl (MLS.)
ool eVl sl sl Slag )
Ay TR gu)l o 4ils oluss 8 ,Sdos ) 09
: & " shel e &1 8 Sdos &15Yee
s e . % ¥ i . s
Oyt o g315] § First ;wo36  Main . ey s Seed yld il
S0V df. Seedling  Plant branch “o Seeds/pod  Biol. yld. cedyic H.L 100 Seed
T o emergence height node ht. from Pods/pl P -yl - wt.
the ground No. :
(Rep.) ,I,55 3 285.6™ 14.5% 2.7 0.03* 5.0™ 0.001™ 137797.5™  27646.6™ 31.5™ 5.4™
cbls g6
D) 1 10357.2*  66.7* 189.6 3.7 423.4* 0.007™  1844832.3*  13604.2" 738.2* 008"
(Planting
date)
© ) 3 947.5*  68.5* 4217 05" 2.0% 0016  601517.8°  6370182°  5483% 360"
(Cultivars)
“ 3 229.6* 4.0 8.6™* 017" 29.3* 0.004™* 555244.6™ 92390.6™ 201.6™ 3.9
(DxC) o,
WL:::‘ ;;Lh: 21 50.3 2.5 4.8 0.08 4.4 0.002 142792.3 23181.6 22.0 3.1
r.

(Total) Js 31 - - - - - - - - - -
(%C.V.) - 10.9 5.4 13.5 10.0 18.1 4.1 18.8 21.4 13.1 6.5
0=0.01 50=0.05 mlaws ;3 ;o Jlo gine g 0 gime e oS5 4 P 5 * s
ns: Non-significant, *and **: Significant at a= 0.05 & a= 0.01, respectively

1400 -
1200 -
Pt
% 1000 - a
a2
= 800
=
=
- GO0 -
@
b
400 -
200 -
O . FOSEN
Local ILC482 Aman Hashem Local ILC482 Arman Hashem
(winter sowing) {spring sowing}

(O=11) 03 9 CodlS fu,b (S od g il Cond 39565 ails 8 Shoe (uS5leo dnmn o ) JS
Fig. 1. Chickpea cvs. mean seed yield under planting date & cultivar interactions (o= %1)
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Fig. 2. Chickpea cvs. mean biological yield under planting date & cultivar interactions (o=
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Fig. 3. Chickpea cvs. mean seedling emergence% under planting date & cultivar interactions (o = %S5)

Kazemi-Arbot & (1983) wllLpbl L Jg o, cillas

5 Sid ool ylyae a5l s Rahimzade-Khoei

)J MLGA ))Lv.o cb)‘.) )‘)3 cunls Cu)la J...alJ Cod 03.’>u oL:S
l_> (o.)}_)g,\_m.:)) nj_a)jjs_u o)iLa.c M c).»ol_‘> 3

» 5 Bahrami (2006) .04 s xe 5 e 450 rab)\ 5o
2 Ll 5o (s 095 pB)) S ey S (o 2
3 olS —ug,y sl Gl as il SLedsl liws S

el @l 35 oS alages ol

sY

o(r= - /ava"’a"") 5,;91}.4 5,5kee b ails ;}11‘,; L;;;.w

955 o) w‘f $99) 593 O)le 4 g )‘bs-m § S
oS 0556 o] Sts onlo agi Sl o090 s Lialzél Lo
Sy JlS 5 o a8l (S gl Sy ol 4
ot Lyl oo yn 45 ILCA82 (0¥ a5 1y cal 034 oulss
Al plasS adei oYL eogicun ) Condlyi o)l g ailinse;
0555 plB )| o cils lebl a5 Moradi (1994) Claaliw b
Bl Dy g (S geid St ool adgr Ly akaly 4o



WAL Jlo BA-FA axiuo ¥ o ko o) alo /sl st b gad> 6‘5&32Q}Q o S Gloy P (ow )y 4 F0 305 9 (S (y9R0

slacss el ol ) g 9956 olS iuly wd, p Ll 3k
;o .(Bahrami, 2006) a_ib o ails 5,Slas g aigr o S
A S p_..qLa S, 3¢50 ol o Sles cle Lol yge
JS5) gy jo e slawy ol 4y lgs o 1y (V JSKE) ol
o)l S j0 w8, cpl Ho (F JS0) oS cliloy asls 5 (O
g, AL sl b ails o, Sles  Sowon 15 0lo Cous
seste )

.d}}

80
45
40

35

c

30
25

20

Harvest Index{*:)

15
10

oS ells 5529 (p < 0.05) jlo s glas gz pl)
)Jl_..u A Cond ILC482 uh! 9 °)Léd %ALY A S c\.!l.........a)
(F JSo) aals o by el ao s wes pl3 )|
oles 53— Pezeshkpour & Mirzaei-Heydari (2002)
Jeb 4o 0950 slacds) o cdl Ll aS wsls
sloccis o cuiloy jals jrals og Solais g )lo gme

5 St ~=~~~‘LA;&1}J‘&J¢@°}3[¢4€M°)L@

. o
———
=———
o

| s | |

Local ILC482 Arma Hasem

{winter sowing)

Local ILC482 Arman Hashem

(spring sowing}

(@=71) p3y 5 coilS g ,b S nd p il coxd 0955 bl p (asLis w0 yd (puSiloo dumn liio —F S
Fig. 4. Chickpea cvs. mean harvest index % under planting date & cultivar interactions (o= %]1)

Turk et al. 5 g5 ;0 (0 JSK&) ol 00y simly slaplas]
SialS aSg o e slass weasls jo 5b b 55 (2003)
Al o fadd awlol e o 59 9 BME o ails olawr a5l cdl
5 ot (P 0.01) cils 0925 o e BB 5950
9 =l 18, 9955 10 i 4 IS o il Sl 1y yiaS
pae (Sl oois Sl Lasols) ais sualie ILC482 Y
ol 2 By 5 Bl G SR g Bl g e 3l
Cezs BMe yo wls slaay aS el pl Slo (V Jgoz) Cio
o9 3353 (Bahrami, 2006) ceul oS Sy 50
alSY e g eSlee 0 %eS eble o) 5 (n s e
Al ciS jo alo e 39 ralidl (P JSE) ails |
S slacsd d Ylaiol o(F USE) o,y CoiS &y Lo 3955
e o ails sl b Jg (1= —+/V+ ) cuslos bLs, aigs jo
30 A saaline (6 I8 ire g gt (Siwmed (I= —+/F+7)

4l

el Cde @ 05l S 0 0950 Sladier juw duo 0
Lol (V) JS) 09 il S 5l jiion g9z ]l yals
Ll plaes a9 o8, s ILCA8B2 Y o955 a8l oy jo
BESSVERN WP p_..ul.aj L.)l—")] oym ‘als)|5).».u Qo0 (g Yl
g b 31 sw, 0 5 Yasemi (1996) .aciils (g S
Ol edd A Sy Ao ) A o 9956 a1 5 cllS
(A€ )30 o Do )d) digy oS 15 ol o5 51 50 ails o Slae
Aoy e 4 Wlg oo aylians 50 0, Slas 89S Cowl 009
Moradi, ) ol al il sleais o5 olass § b juw
(1994
OGS o2 g 9956 pB ) il slagy U o NS
S (P 0.01) o e caSg yo L slaws , L 5l L]
o as ailiiiey ciS (o a4 BMe slaay ol
JoSi5 Gl (BB Cuo g 0970 gai g 0D 090 B SYob



WAL Jlo BA-FA axiuo ¥ o ko o) alo /sl st b gad> 6‘5&32Q}Q o S Gloy P (ow )y 4 F0 305 9 (S (y9R0

5l o956 sl o 55 Toulabi (1996) iz o (VY JSCs)
9 oS Fo b Slas canlin (gl goe S elas )l s
Joaz) 09 (P 0.01) Slo sme 0950 Lol ddlus slows o8,
olaey oy i ILCA82 Y g loer dxe 18, 0950 (¥
Oty 3o oslar i s 5 (A JS8) wimals | Lol ail
sonliie (551 3o ol il YIY Lagie jobs ay) dils ol

i (Noads 3955 gy £lai | L Lol a8l slass ol

aaaaaa

pods/plant

lpog; S jo aS Cuwl ouls S5 Aziz (1993) s.bxs
asilol e v y3g cadily Al 0,90 Job iulidl cle 4 uae
Gl a8l ol58l
p < )»)5_3 )‘QLr;.’.A 4593 al.o.s)‘).a rg;é) 9 iy @)La )J‘
(Y JSi) 09 yiion aSg el gl <S04 (0.01
ceaS 5l s as s, S il § 55 Muehlbauer (2002)
ey 50 plB )] o o .28l uldl oL ela )l (plKmsg;
Sy a8l gl )l 51 al8 ) plw a ol piile 0450
bl |y glas )l o S Glaes cog 9955 5 041 lo 95 5

%ﬂ)

p:

Local ILC482 Arman Hashem

fwinter sowing)

Local ILC482 Arman Hashem

{spring sowing)

(0=71) pd, 9 catilS &)U S o SO o D950 gy y0 BME Slui oSl daws Lo -0 JSC&
Fig. 5. Chickpea cvs. mean pods per plant under planting date & cultivar interactions (o= %1)

386 1

30 -

25 -

20

15

100 seed wt. {(g)

10

MMM

winter spring

{planting date)

Local

ILC 482 Arman Hashem

{chickpea cvs}

Oloine 7a) Culs 3 9 (0=71) o35 il cand 3955 ailo) e+ (339 (aSilon dumglio =5 JSC2
Fig. 6. Chickpea cvs. mean 100 seed wt. under cultivar (o = %1) and planting date effects (a =n.s.)

0



WAL Jlo BA-FA axiuo ¥ o ko o) alo /sl st b gad> 6‘5&32Q}Q o S Gloy P (ow )y 4 F0 305 9 (S (y9R0

30 -

15 -

plant height { cm. )

10 -

Ay

§
.
.
§

winter  spring

{planting date}

Local

)
3

ILC482 Arman H

{chlckpea ovs.}

(0=7) o8y g cedlS g, b il coni 0950 aigr L5 )| (pKiloo dunng Liio -V SIS
Fig. 7. Chickpea cvs. mean plant height under planting date & cultivar effects (a= %1)

3.5 1

iain branch No.

1.5 1

HMMmmm *

winter spring

{planting date}

AR
Local

ILC 482 H

fy
4
1]
3

Arman

ichickpeacvs}

(@=71) o3 9 dlS g, 75T oy 0956 Lol aBlus dlams uKileo duns lio —A S
Fig. 8. Chickpea cvs. main branch No. under planting date & cultivar effects (0= %1)

g (¥ USS) gy juw o pd (i o,lgy S 0 ILC482
JS8) 05 adg 1) JS Sz oole o YL ciliney S o
S5edgm 0, Sles g Aigy juww Aoy s o0l M (Y
als b o, Shee @Bly jo (1= < /FY™) 84 Jlo ixe g Cute
p;lumgwdl)owbwjmoo@wja

| 09 (u...vla B M)O) Ac o o 4..3[.»)|).a.......»| 6L®:L|5.'

55

e Ol el )3 020 9970 Ailans ) SuiS (g gema )

Slao Sy (O JS0) ails o Slae Ll 51 (Glaes olisl)
039 AT j0 AL dlass wile o ,Slese b Lo o
LBl (65 o)l ST 4y L Jgazme Culls a3l
s a0yl S 5 (o) Sl Shac 42
oY ety ial38l e ooty o it goaile Bl sladisy

5@‘&\"



IYAR Jle BR-FA azmis ¥ ojlous ) uls [l ! Ob” 6‘5&32Q}Q o S Gloy P (ow )y 4 F0 305 9 (S (y9R0

S5 ol S5 L ILCAB2 (Y 5556 (5,5 4 4z b cnlpliy
a)_ilo.c JéaLaJ)’l (QL.\_Q.:» Ty ol pé)j([_‘,)_w @ oo

S0 Sline 35 (Vs ) sl JS13) S5 ]
5 otile S 05 )y ppo Sl oS hian 53,55 T s (o) ke 5B Sigly 5 oo

—_

Eal el

10.

11.
12.
13.

14.
15.
16.

17.

18.

0958 LS (laen g dalaie jo a5 cuils HUal led e

RV P Il e S S O G diliiny oo
Sed s @Io)ﬁ ‘&&Lﬁ)) &b s 2 Srr G °)L<’f. . ? e D

&Ll

Abbasnejad, A. 2006. Evaluation of changing sowing date on seed yield & yield components of two
chickpea & lentil genotypes through seed priming. M.Sc. Thesis (Agronomy), College of Agriculture &
Natural Science, University of Tehran, Karaj-Iran (In Persian).

Anonymous. 2006. Agricultural statistics 2005-2006. Ministry of Jihad-e-Agriculture. (In Persian).
Aziz, M.A. 1993. Response of lentil to different sowing dates. Lens Newsletter 19: 18-20.

Bahrami, S. 2006. Study the effects of planting time on seed yield and yield components of desi type
chickpea cultivars in Kurdistan dry land conditions. M.Sc. Thesis (Agronomy), College of Agriculture
& Natural Science, University of Tehran, Karaj-Iran (In Persian).

Chengci, P., and Miller, P. 2003. Winter chickpea and lentil seeding date and seedling survival trials.
MSU University News.

Iliaddis, C. 2001. Evaluation of six chickpea varieties for seed yield under autumn and spring sowing. J.
Agric. Sci. 137: 439-444.

Islam, M.S., and Solh, M.B. 1987. Growth and yield performance of winter and spring sown cultivars
of chickpea (Cicer arietinum L.). Bangladesh J. of Bot. 16 :117-124.

Kazemi-Arbot, H., and Rahimzade-Khoei, F. 1983. The chickpea descriptor. Tabriz University Press.
Majnoun Hosseini, N. 2008. Grain legume production. Tehran Jihad-e -Daneshgahi publisher. Tehran,
Iran. p. 294.

Moradi, R. 1994. Comparison of yield, yield components and grain quality of chickpea cultivars in
Entezari & spring sowing date at Karaj conditions. M.Sc. Thesis (Agronomy), College of Agriculture &
Natural Science, University of Tehran, Karaj-Iran (In Persian).

Muehlbauer, F.J. 2002. Winter legumes for direct seeding system. Washington State University,
Pullman.

Nakhforoush, A., Koochaki, A., and Bagheri, A. 1998. Study the morphological & physiological indices
effects on seed yield & yield components of lentil genotypes. Iranian J. of Crop Sciences 1 :37-20.
Pezeshkpour, P., and Mirzaei-Heydari, M. 2002. Evaluating the possibility of winter sowing chickpea
(Cicer arietinum L.) in Kohdasht region of Lorestan province (abstract). Proceeding of the 7" Iranian
Crop Sciences Congress, Aug. 26-24, 2002, Karaj-Iran. p. 80. (In Persian).

Sarmadnia, G.H., and Koochaki, A. 1983. Crop Physiology (In Persian). Jihad-e-Daneshgahi Mashhad
Publisher. Mashhad, Iran.

Singh, K.B., Malhotra, R.S., and Saxena, M.C. 1989. Chickpea evaluation for cold tolerance under field
conditions. Crop Sci. 29 :282-285.

Toulabi, H. 1996. Study the effects of planting density on seed yield and yield components of chickpea
cultivars in Lorestan province. M.Sc. Thesis (Agronomy), College of Agriculture & Natural Science,
University of Tehran, Karaj-Iran (In Persian).

Turk, M.A., Tawaha, A.M., and El-Shantuawi, M.K.J. 2003. Response of lentil (Lens culinaris Medik.)
to plant density, sowing dates, phosphorus fertilization and application in the absence of moisture stress.
Agronomy and Crop Sci. 189: 1-6.

Yasemi, A.A. 1996. Study the effects of planting time on seed yield of some chickpea cultivars in dry
land conditions. M.Sc. Thesis (Agronomy), College of Agriculture & Natural Science, University of
Tehran, Karaj-Iran (In Persian).

Y



Iranian Journal of Pulses Research
Vol. 1, No. 2, 2011, p. 59-68

Effect of winter and spring planting time on yield and yield components
of chickpea at dry land conditions

. . .22
Majnoun Hosseini *, N. & Hamzeii’, R.

1- Department of Agronomy and Plant Breeding, Faculty of Agricultural Science & Engineering,
University of Tehran
2- Agricultural Jihad Management of Bahar City, Hamadan

Received: 17 November 2009
Accepted: 15 November 2010

Abstract

In order to evaluate a better sowing date of chickpea cultivars in dry land conditions, a factorial
experiment in randomized complete block design with four replications was carried out at research station of
Bahar (Hamadan province) during 2005-2006 cropping season. Two planting time included winter and
spring and four chickpea cultivars (cvs.) including one local (check) and three improved cvs. (i.e. Arman,
Hashem and ILC482) were used. Plant characteristics such as seedling establishment percentage, plant
height, first node height, number of primary branches, pods per plant, seeds per pod, 100 seed weight,
biological yield, seed yield and harvest index were recorded. The results showed significant differences
among sowing dates and chickpea cvs. The interaction effects was significant for all traits except for plant
height, first node height, primary branches, seeds per pod and 100 seed weight. Mean seed and biological
yield of cv. ILC482 were higher compared to other cultivars and were 1045 and 2385 kg.ha™, respectively.
The correlation coefficient between seed yield and total dry matter accumulation (r= 0.57 ) and harvest
index (= 0.74") was significant. The relationships between seedling establishment percentage and dry
matter accumulation (r = 0.67 ) revealed that the lower seed yield of winter dry land chickpea in this region
was due to lower seedling establishment (emergence). Therefore, the winter dry land chickpea that produced
higher seed and dry matter accumulation as compared to spring planting in Bahar region of Hamadan
province was most likely due to accessibility of cold tolerance cvs. (ILC482).

Key words: Biological yield, Dry land chickpea, Planting dates, Seedling establishment, Seed yield
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Fig. 2. The effects of drought stress at different phenological stages on total dry weight at days after emergence
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Fig. 3. The effects of drought stress at different phenological stages on leaf area at days after emergence
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Fig. 4. The effects of drought stress at different phenological stages on net assimilation rate at days after emergence

o 50, PV LS Gy ol g 0t ot 5 ey )
aalol yo g ols Hlis aald Gal oo jo  oioldl e yad
45 @ 3hy g azalS ol )0 A sl le il
bl 2l Jo3 e caitils aald 5l i o) S
0,99 30 45 LasS 1 (S5 9 9)) &5 SS lgiee 05
Sl ol Gl ceojd Rus bl Gt dolpe ool po o3
aS 0 el ranals al> e o 2 Lol csliSs 3L oLS
adoye 1t 50,0 0Lk o @ 1) 995 (S5 JSe ol
AT 5ags o) as, e ralS

hw g olS 0 o i o piine yols Cillao b
8 olS wl ) ey Jlade 2STas aS 0ed oo alax>Me Sy
Oy ey a5 Sloj g oo Caws 4 S o iSlos
Sy g S e il oy 395 Slas 4 ol
(s 235 olS 0l ) Ca s S 0 b 1) 095 ol
S Bk g wdlbee LAl iwgd Cop 9 S e
4 3,00 (L2alS Wy, alls s S e pley S8yt L
B9 ol A Ce p 1B o WlgE oo

\ig

Goldani & g4Prasad et al. (1978) sla s,l;5
o bl s o a s el o 51 SLsRezvani (2007)
Jes 4 olS 0y co s oS ol Jeily (205 L 5 (S
LS b oo RalS gt (fals g s Sad gl
Tavakoli et al., Ghasemi golazani (1997) sl ),
Pannu & Singh 4 Clarke & Simpson (1978) (1989)
5 Ll )5 Jpame o) s RalS sy5e 55 (1993)
il e S
L 9y g azels Jolie po o5 glajlecs 5o
(=i 5 59, TV L VO) (s g93g 5l am (S
59, 7V B e ol 5los Lol gy ol g o8 jlaas o) ey
9 <3k Bl e jles plo 5l i (oed b (B 51
Jle 53 s 355 bl sl a8 oot b 0T
JolS 500 5 00lidl 3l 4y oLE wd, a5 0 el ad, adsl
J=le 50 S plgd 5 Sl (Aol 3113T 092
Ldo g ol ol Ceep 2k Gl s 8 (Lol
5045 ab ol b 0,90 0 (55 SYsb Daw glp e oyl
3 il oo ]y oty Sid oole adgy ol
OV bl Cepu ol C8l Cely 20 5 205 o]0



WAL Jlo FA-AF azmis Y ojled o) ol [of 9t U GBI 3 aryii [... Siis (5 il 1), 5 (go0mo3 (5 ol

249.8

199.8

149.8

99.8

PGR(mgr per plant per day)

days after emergence

—¢—seedling —=—rapid growth —e—flowering —a&—podding ——seeding ——control

O3 3 s 58395 53 oLS wuy a2 GglgRd Alise Joy0 50 (SS AT £ 989 Il -0 USb
Fig. 5. The effects of drought stress at different phenological stages on plant growth rate at days after emergence
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Fig. 6. The effects of drought stress at different phenological stages on relative growth ratio at days after emergence
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Fig. 7. The effects of drought stress at different phenological stages on leaf area ratio at days after emergence
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Fig. 8. The effects of drought stress at different phenological stages on specific leaf area at days after emergence
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Abstract

In order to evaluate the effects of drought stress at different phenological stages on growth indices of
chickpea (Cicer arietinum L.) cultivar Jam, an experiment was carried out at the Research Greenhouse of
Faculty of Agriculture, Ferdowsi University of Mashhad, using a completely randomized design with four
replications. Drought stress was applied by preventing irrigation until the soil moisture reached to 20 percent
of field capacity at stages of seedling, rapid growth, flowering, podding and seed filling. In this experiment,
traits such as yield (seed yield/plant) and growth indices including plant leaf area (PLA), total dry weight
(TDW), relative growth rate (RGR), plant growth rate (PGR), net assimilation rate (NAR), leaf area ratio
(LAR) and specific leaf area (SLA) were measured. Results showed that the flowering stage in chickpea
plant is more sensitive to drought stress because drought stress in flowering stage decreased yield per plant,
TDW, RGR, PGR, NAR, but LAR and SLA increased. Seed filling stage showed less sensitivity to drought
stress. Drought stress in seedling and rapid growth stages increased PGR and RGR.

Key words: Chickpea, Drought stress, Growth index
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Abstract

Manipulating of planting pattern is a method to increase the crop yield per unit of area which should be
considered in different regions. In order to evaluate the effects of between and within row distances on
growth indices of Gahar Mung bean, an experiment was conducted at the Agricultural Research Center of
Ilam in 2004. The experiment was a split-plot arranged in an RCB design.Three between row distances i.e.
50, 65 and 80 cm and three within row distances i.e. 5, 7.5 and 10 cm were levels of main and sub plots,
respectively. In order to determine growth trend, sampling was conducted every week starting at seven days
after emergence. Study of variation in DM, LAI, NAR and LWR of main plots revealed that 50cm between
rows was better than 60 and 80 cm. Decreasing the distances between rows resulted in increasing of CGR.
Decreasing the within rows distances had the same results. 50cm between rows distances had the least RGR.
Decreasing within rows distances decreased RGR, too in a way that 10 cm within row had the greatest RGR.
Between rows 50cm had the greatest LAR especially in first half of growth duration. LAR in within rows
followed the same trend as between rows. Based on these results obtained, in order to improve Mungobean
yield it could be suggested to apply planting pattern of 50x5 cm.

Key words: Growth indices, Plant spacing, Vigna radiata L.
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Table 3. Mean values for root characteristics of chickpea genotypes in second experiment (flowering stage, after 750
GDD) in stress and non stress condition

ady ) JBz dly ) SUS 59 ada ) px> ol ada ) Job
(caSo yio il p p,8) o plasl  ady ;) o (05 o) (oo yio Hilw) (0 s55Lw) i g5 ol
RDW/RV Root/Shoot Root dry weight Root volume Tap root length Treatment /Genotype
(g/em’) (ng) (cm®) (cm)
:Drought Stress s s
0.19 ab 1.46 ab 427.7 ab 2.50 b-f 88.00 a-c* MCC4
0.19 ab 1.07 b-d 549.2 ab 3.33 a-e 80.67 a-d MCC358
022a 1.56a 469.3 ab 233 ¢cf 74.00 a-e MCC76
0.17 a-d 1.08 b-d 426.8 ab 3.16 a-f 51.67¢ MCC392
0.19 ab 1.29 a-c 572.8 ab 3.83a-d 83.00 a-d MCC30
0.15b-d 1.10 b-d 410.8 ab 3.00 b-f 64.00 a-¢ MCC361
0.18 abc 1.03 b-e 383.2 ab 2.50 b-f 72.33 a-e MCC405
0.18 abc 0.96 c-¢ 517.3 ab 333 a-e 92.33 a MCC447
0.19 ab 0.99 c-¢ 544.0 ab 3.66 a-¢ 90.67 ab MCC426
022 a 1.20 a-c 567.2 ab 342 a-e 90.00 ab MCC126
:Non Stress cugb, onl,8
0.12b-d 0.58 ef 184.0b 1.50 f 62.00 b-e MCC4
0.16 a-d 0.96 c-e 576.7 ab 3.50 a-e 88.00 a-c MCC358
0.14 b-d 1.14 a-d 507.3 ab 3.50 a-e 72.25 a-e MCC76
0.12b-d 051f 308.5 ab 2.50 b-f 84.00 a-d MCC392
0.11 c-d 091 c-f 470.8 ab 4.00a-c 83.50 a-d MCC30
0.14 b-d 0.68 d-f 351.5ab 2.05 b-f 75.50 a-e MCC361
0.15b-d 0.84 c-f 317.5 ab 2.75 b-f 72.00 a-e MCC405
0.10d 0.59 e-f 306.3 ab 3.00 a-f 57.50 b-e MCC447
0.14 b-d 0.97 c-e 634.8a 575a 92.75a MCC426
0.19 ab 0.99 c-¢ 525.5 ab 2.75 b-f 69.00 a-e MCC126

358,085 b (6l e BN 0= 0.05 zlas )0 i yls S e By G Plos gt 12 0 a8 Sla Sl ¥
Means within each column with a letter in common are not significantly different at a= 0.05.
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Table 4. Mean values for root characteristics of chickpea genotypes in third experiment (podding stage, after 1100
GDD) in stress and non stress condition

) JB |
o) 0 &y Ca 2y S 059 25 > hol aday Job o
o il wlap el (P55 k) (aSco yin 5luw) (o s3lw) w935 Hlesd
{(exfo o o8 Ro.;) ¢/Shoot Root dry weight Root volume Tap root length Treatment /Genotype
RDW/RY (mg) (em’) (cm)
(g/em’)
i G
:Drought Stress
0.10 c-f 0.55 de 265.5 ab 2.52 be 96.37 ab* MCC4
0.17 a-d 1.00 a-d 510.2 ab 3.13 be 92.00 ab MCC358
0.16 a-e 1.45a 562.8 ab 3.35bc 99.00 ab MCC76
0.09 d-f 0.51 de 236.7b 2.58 be 94.05 ab MCC392
0.14 a-f 0.87 b-e 370.3 ab 2.49 be 97.17 ab MCC30
021a 1.02 a-d 507.8 ab 2.75 be 96.00 ab MCC361
0.14 a-f 1.26 ab 450.5 ab 3.00 be 88.67 ab MCC40
0.13 a-f 0.93 b-e 391.3 ab 2.83 be 94.67 ab MCC405
0.13 a-f 0.67 c-e 318.2 ab 2.63 be 85.67 ab MCC447
0.19 ab 1.11 a-c 515.2 ab 0.07 ¢ 90.40 ab MCC126
Caghy (onl )3
:Non Stress
0.12 b-f 0.84 b-e 568.5 ab 4.77 a-c 99.67 ab MCC4
0.11 b-f 0.88 b-e 6743 a 8.00 ab 84.00 ab MCC358
0.11 b-f 0.85 b-e 484.3 ab 10.67 a 75.75b MCC76
0.10 b-f 046¢e 3153 ab 3.067 be 89.67 ab MCC392
0.08 e-f 044 e 389.8 ab 4.52 ac 87.33 ab MCC30
0.08 e-f 0.56 de 524.8 ab 7.00 ab 87.33 ab MCC361
0.15 a-f 0.66 c-e 401.3 ab 3.83 a-c 90.67 ab MCC405
0.18 a-f 0.93 b-e 521.5 ab 442 ac 86.33 ab MCC447
0.12 b-f 0.79 b-e 539.7 ab 6.60 a-c 87.00 ab MCC426
0.07 f 0.50 de 583.3 ab 8.00 ab 106.0 a MCC126
K085 b (gl sme IS 0= 0.05 zrhas jo s S i B S JBlos gt 0 0 a8 ole Sl ¥
Means within each column with a letter in common are not significantly different at a=0.05.
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Table 5. Mean values for root characteristics of chickpea genotypes in fourth experiment (seed filling stage, after 1650
GDD) in stress and non stress condition

ada S Ay y S 059 gy x> ol alay Job
(S yio il g p,5)  wstlgppldl & aldy ; Connd (55 o) (S0 o i) (o s5Lw) G5 lesd
RDW/RV Root/Shoot Root dry weight Root volume Tap root length Treatment /Genotype
(g/em) (mg) (em’) (cm)
S s
:Drought Stress
0.09 b-d 0.54a 1713 a 1.92 ef 86.67 c-e* MCC4
0.11b-d 049a 230.8 f 2.002 ef 53.67f MCC358
0.11 b-d 0.87a 324.8 ef 2.752 ef 86.33 de MCC76
0.11b-d 0.57a 238.7f 2.17 ef 75.67 ef MCC392
0.11 b-d 0.50a 221.7f 2.00 ef 93.00 c-e MCC30
0.19 ab 049a 234.7f 1.75f 87.67 d-e MCC361
0.11 b-d 044 a 270.8 f 233 ef 86.33 c-e MCC405
0.11b-d 049a 2923 f 2.50 ef 87.33 c-e MCC447
0.11 b-d 044 a 353.5d-f 3.25ef 67.99 c-e MCC426
0.11b-d 0.62a 2743 f 2.50 ef 92.97 c-¢ MCC126
Cagb ool
: Non Stress
0.10 b-d 0.74a 1360 a 13.00 a 95.00 c-e MCC4
0.05 cd 040 a 944.2 be 11.75 ab 125.5a MCC358
0.08 cd 0.84a 655.7 bed 9.87 abc 126.5a MCC76
0.14 a-d 0.75a 652.5 bed 7.12 b-d 111.5ac MCC392
023a 0.55a 629.8 cde 4.87 d-f 102.5 b-d MCC30
0.08 c-d 032a 972.0b 10.75 ab 105.0 a-d MCC361
0.04d 020a 800.5 be 8.00 b-d 113.0 a-c MCC405
0.15a-c 0.71a 771.5 be 8.75 a-c 114.0 a-c MCC447
0.11 b-d 048a 1342 f 1338 a 125.0a MCC426
0.14 a-d 0.53 a 655.0 bed 6.00 c-¢ 119.5 ab MCC126
W 08 b (sl gire IS 0= 0.05 mhans jo i ls Syide By S PBlas gt 0 50 a5 ole Sile ¥
Means within each column with a letter in common are not significantly different at o= 0.05.
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Evaluation of morphological characteristics of root chickpea
(Cicer arietinum L.) in response to drought stress
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Abstract

In dry region, root systems play a major roll in controlling plant growth and yield due to their
importance in absorbtion of water and nutrients. In order to evaluate the morphological characteristics of
root chickpea and obtaining proper morphological makers for screening drought resistant genotypes, four
experiments were conducted in different phenological stages of growth including, seedling, flowering,
podding and seed filling stages. Ten conventional Iranian genotypes of chickpea with different geographical
regions were selected from Mashhad Chickpea Collection. Except in seedling stage, genotypes were grown
in drought stress (25% field capacity) and control (field capacity) conditions. Experiments were arranged in a
factorial based on randomized complete block design with three replications. In seedling stage, significant
differences were found among genotypes for root traits. The value of RA, RV, RDW and TRL was highest in
MCC358 genotype, however R/S ratio was highest in MCC30 genotype. Despite that drought and genotype
intraction had not significant effects on tap root length in flowering and podding stages but in seed filling
stage, drought stress decreased tap root length significantly compared to control. R/S ratio increased up to
flowering stage in response to drought stress. This result was related to decrease in shoot growth compared
to the root. We didn’t find uniform changes for root traits at different growth stages among the genotypes for
introducing high performance genotypes throughout the growing season. So, in order to screen, selection
must be done at the phenology of growth, which is most effective.

Key word: Chickpea, Drought stress, Root, Root/Shoot ratio
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Table 1. Profile of herbicide tested

& sk el oy pU
Trade name Generic name

OgY 90,8
Herbicide formulation

(LS Ho (g lxi soko Hludo) B pan oyl o 3315 ogzi
Rate Method of application
0.7 or I L/ha S b aeeal Bl o
PPI
0.7 or 1 L/ha RO
PRE
0.5,0.7 or I L/ha 290
POST

3 L/ha
PPI
S b el cols 2
2 L/ha } e o=
PPI
3 L/ha o
POST

S ameal Col i

i Cogwy b5k
e ol 4o sdigd ’
wo V2l edighe e Pursuit Imazethapyr
SL 10%
Aoy YYIY g gl Ryres RUYVERY
EC 33.3% Sonalan Ethalfluralin
20y FA g gl D3 REUTCNTY
EC 48% Treflan Trifluralin
Aoy FA Ol jo nigd J> mbo RS 95t

SL 48% Bazagran Bentazon
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Table 2. List of weed species in different regions

Region ke pb B el
o) SF okl Gl 9 Jro )i Scientific name Farsi name
Zanjan  Markazi Esfahan Chaharmahal va Bakhtiari

+ + + Amaranthus spp. s> gl

- - + Cardaria draba Sl

+ + + + Chenopodium album o idolu

+ - + Cirsium arvense ad,l>

+ - + + Convolvolus arvensis & yeo Soy

- + Datura stramonium 0,5l

+ Echinochloa crus-galli g9

+ - Euphorbia spp. S s

+ - Lactuca serriola S, ss2lS

R - + Malva spp. S iy

+ - Polygonum arvensis Acas e

+ - Portulaca oleracea Frpes

+ - Setaria spp. 53

+ Solanum nigrum St

+ + Sonchus spp. L s

+ - Sorghum halepens 3L

+ - + Tragopogon sp. Sl

- - + Tribolus terrestris Sz,

+ - Xanthium spp. Y

Y
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Table 3. Density of weeds in Zanjan, Markazi and Esfahan provinces in intervals of 15 and 30 days after
post-emergence herbicide application

(23050 55 4331 olasd) 3 pdle o513
Weed density (Plants/m”)

o ile Hlag u..Su.Lc Jlada Oleduo! 3 ol
Herbicide treatment Her?llf/f:) rate Esfahan Markazi Zanjan
39, 59,18 SN 39518 59, Y 39518
30 days 15 days 30 days 15 days 30 days 15 days
Trifluralin PPI 2 17gh 21 abede 416 bed 267 abc 213 abc 213 abe
Ethalfluralin PPI 3 21 fg 21 abed 366 bcde 261 abed 129 cde 129 cde
Bentazon POST 3 20fg 20 abcde 827a 545 a 3l14a 284 a
Trifluralin PPI+ Bentazon POST 243 14 h 20 bede 365 bedef 222 bedef 117 abcde 96 abcde
Ethalfluralin PPI+ Bentazon POST 3+3 14h 16¢e 290 cdefg 200 cdefg 187 abc 173 abc
Imazethapyr PPI 0.7 22ef 22 abed 854 a 560 a 279 ab 279 abc
1 31 abe 3la 600 ab 472 ab 170 abed 170 abed
Imazethapyr PRE 0.7 30abc 26 abed 502 abc 406 abc 101 abcde 101 abed
1 26 cde 28 ab 426 bed 277 abc 49 de 49 de
Imazethapyr POST 0.5 30 abc 29 ab 382bcde 246 bede 264 ab 196 abc
0.7 35a 26 abed 594 abc 467 abc 193 abede 221 ab
1 32ab 26 abced 274 defg 136 gh 223 ab 176 bede
Imazethapyr+Surfactant POST 0.5 25def 26 abed 190 fg 121 defgh 217 ab 176 abc
0.7 28 bed 28 abc 230 efg 110 efgh 243 ab 195 abe
Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 28bcd 28 abed 239 defg 70 h 43e 28 ¢
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 22 ef 18 de 177 ¢ 86 h 160 bede 122 abede
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 20 fg 21 abed 246 fg 132 fgh 58 cde 41 de
Imazethapyr PRE+ Bentazon POST 1+3 16 gh 19 cde 348 cdefg 249 cdefg 65 cde 49 de

Bl K0S b (gl sire IS 0= 0.05 mhans 10 5 )ls S e By S Jlas gt 2 50 a5 Slo Kl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 4. Density of weeds in Chaharmahal va Bakhtiari province in intervals of 15 and 30 days after post-emergence
herbicide application

(&2y0 %0 )0 digr dlami) 5 acile o515
Weed density (Plants/m”)

G e *S “"L° f‘“‘“ 9y o @l 3 o 39y T ) o ol 3l o 39510
B Herbicide 30 days 15 days
Herbicide treatment rate
(L/ha) 55 6 5 dodi 55 6 5 dodi
Jpeldle Lamb's el Lamb's
Weeds squarters Weeds squarters
Trifluralin PPI 2 8.3 abc 2.0 cdefg 12.8 abed 2.0 cdefg
Ethalfluralin PPI 3 4.3 abed 1.0 fgh 9.3 abed 1.0 fg
Bentazon POST 3 8.8 ab 4.5 abc 8.0 abed 3.5 abede
Trifluralin PPI+ Bentazon POST 2+3 6.5 abc 2.5 bedefg 173 a 4.3 bedef
Ethalfluralin PPI+ Bentazon POST 3+3 6.5 abc 1.5 efgh 8.0 bedef 1.0 fg
Imazethapyr PPI 0.7 1.0e 0.0h 20f 03g
1 2.5de 0.0h 35ef 0.5 fg
Imazethapyr PRE 0.7 5.3 cde 2.0 defg 6.8 def 2.8 bedef
1 3.3 bede 1.3 defg 11.3 abed 4.5 abcde
Imazethapyr POST 0.5 12.0a 5.8 ab 20.0 abc 15.0a
0.7 10.8 a 6.5a 235a 10.3 ab
1 14.5 ab 6.8 ab 24.8 abc 12.3 abc
Imazethapyr+Surfactant POST 0.5 8.5 abc 4.3 abed 18.0 ab 9.3 abc
0.7 7.3 abc 5.0 abe 10.5 abed 6.5 abed
pnazethapyr PRES ImazethapyrtSurfactant 0.5+0.5 43 abed 3.3 abede 8.0 abede 3.0 bedef
531;1}1{1 uralin PP+ Imazethapyr+Surfactant 3+0.5 3.8 abcde 2.8 abcdef 7.5 abede 2.0 defg
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 9.0 abc 4.5 abcede 13.8 abed 4.0 bedef
Imazethapyr PRE+ Bentazon POST 143 4.3 abed 0.5 gh 7.0 cdef 1.5 efg

Bl K0S b (gl sire IS 0= 0.05 mhans 10 5 )ls S e By S Jlas gt 2 50 a5 Slo Kl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 5. Weed biomass reduction% in Chaharmahal va Bakhtiari and Zanjan provinces

spebaale SS9 gl w0

Weed biomass reduction%

GSGle o ol o 63 Jlxa oz
Herbicide treatment Herl&c/f:)rate Chaharmahal va Bakhtiari ok
SR 39510 Zanjan
30 days 15 days
Trifluralin PPI 75.82a 77.72 abe 4831¢
Ethalfluralin PPI 83.85a 83.90 abc 55.40 cde
Bentazon POST 83.90 a 76.57 abc 52.72 de
Trifluralin PPI+ Bentazon POST 243 7520 a 66.65 bed 71.84 abede
Ethalfluralin PPI+ Bentazon POST 343 66.15 ab 75.85 abe 72.76 abcde
Imazethapyr PPI 0.7 57.05 ab 67.38 bed 62.78 bede
63.10a 73.72 abed 74.27 abede
Imazethapyr PRE 0.7 67.42a 4522d 77.46 abcde
94.50 a 99.30 a 88.26 ab
Imazethapyr POST 0.5 79.83 a 97.80 a 71.61 abede
0.7 37.63b 65.50 cd 73.49 abcde
56.80 ab 81.78 abc 79.63 abc
Imazethapyr+Surfactant POST 0.5 8547 a 98.57a 52.54 de
0.7 9543 a 95.93 ab 65.20 abede
Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 64.75 ab 95.68 ab 90.97 a
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 57.80 ab 75.78 abe 81.54 abc
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 7795 a 74.03 abed 84.43 ab
Imazethapyr PRE+ Bentazon POST 1+3 78.60 a 85.47 abc 80.84 abc

Wl K0S b (s lsgime B 0= 0.05 e jo il S i By S JBlas ein a0 a5 ola 1 Sk
Means within each column with a letter in common are not significantly different at a= 0.05.
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Table 6. EWRC rating scale used to score effects of herbicides on weed population 15 and 30 days after
post-emergence herbicide application in Markazi, and Esfahan provinces

IpEblle Care 59y LS UL (5)gmolS il i (b))

SiSale luie EWRC rating scale
oS ile la Herbicide ol SF»
Herbicide treatment rate Esfahan Markazi
(L/ha) 59,7 5918 59,1 591
30 days 15 days 30 days 15 days
Trifluralin PPI 2 5.55 def 6.35 cde 6.75 ab 4.75 be
Ethalfluralin PPI 3 5.95 bede 6.20¢ 5.75 be 425¢
Bentazon POST 3 5.40 def 530¢g 7.50 a 5.00 abc
Trifluralin PPI+ Bentazon POST 243 4.825f 4.675 1 5.75 bed 375¢
Ethalfluralin PPI+ Bentazon POST 343 490 f 4.925 hi 4.25de 3.50 cd
Imazethapyr PPI 0.7 5.875 cde 6.70 be 7.00 ab 6.75a
1 6.225 abed 6.65 be 7.00 ab 6.50 a
Imazethapyr PRE 0.7 6.80 ab 6.875 ab 7.50 a 4.75 abc
1 6.60 abc 6.80 ab 7.50 a 6.25 ab
Imazethapyr POST 0.5 6.525 abc 6.925 ab 5.75 be 4.00c
0.7 6.85a 7.075a 5.75 be 425¢
1 6.45 abc 6.80 ab 4.50 cde 425¢
Imazethapyr+Surfactant POST 0.5 6.675 abc 6.60 bed 425 ef 225e
0.7 6.10 abcde 6.60 bed 3.25fg 225e
Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 6.25 abed 6.275 de 3.00g 225e
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 6.175 abcde 6.175 ¢ 3.25fg 2.50 de
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 6.075 abcde 5.775 £ 3.25fg 225e
Imazethapyr PRE+ Bentazon POST 1+3 5.325 ef 5.175 gh 5.00 cde 4.00 ¢

W K0Sy b (5l e S 0= 0.05 grhans 4 )l e Gy Ky Bl (gt 2 0 a5 olasSile
Means within each column with a letter in common are not significantly different at a= 0.05.
Sl 2% 00 5 (£1)30LS (59, U e g el JolS 6996 (SbsS ) 0yed st Djpo 4 ALY ALeld j3 (B30 08 D 9o & LS le (55gm0lS 3]
el (21)30LS oS 509l g 5 mcile (59, (39 b
Effects of herbicides scoring based on the EWRC rating scale in the range 1-9, score of 1 means complete destruction of treating weeds without
affecting the crop and the score of 9 means no effect on weed and crop destruction is complete.
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Table 7. EWRC rating scale used to score effects of herbicides on weed population 15 and 30 days after
post-emergence herbicide application in Chaharmahal va Bakhtiari province
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EWRC rating scale

Jlade
e - 59y ¥ 39,0
Q“S e )Lm.’ U»S Gle 29) 29)
.. 30 days 15 days
Herbicide treatment Herbicide R R
rate axo 0y dodow axo 0 5 dodw
(L/ha) ppryein Lamb's pde Lamb's
Weeds squarters Weeds squarters
Trifluralin PPI 2 3.75 abed 4.25 defg 43a 4.5 cdefg
Ethalfluralin PPI 3 3.00 defg 3.00 fgh 3.3 abed 2.8 efg
Bentazon POST 3 4.00 bed 7.00 abc 3.0 abed 5.8 abed
Trifluralin PPI+ Bentazon POST 2+3 3.25 bedef 5.75 bed 43a 5.8 abed
Ethalfluralin PPI+ Bentazon POST 3+3 3.50 bede 3.75 defgh 3.0 abed 2.8 efg
Imazethapyr PPI 0.7 225¢g 1.75h 2.0d 20g
1 2.75 efg 1.75h 23cd 23fg
Imazethapyr PRE 0.7 3.50 cdef 4.50 defg 2.8 abed 4.8 cdefg
1 2.50 efg 3.25 efgh 3.5 abed 5.8 abed
Imazethapyr POST 0.5 4.25 abc 8.25a 3.3 abed 83a
0.7 425 ab 8.25a 3.8ab 7.8 ab
1 525a 8.00 ab 3.8ab 6.5 abed
Imazethapyr+Surfactant POST 0.5 3.50 bedef 7.50 abc 3.5ab 6.8 abc
0.7 3.50 bedef 7.00 abc 3.3 abed 7.0 abe
ggaSZTethapyr PRE+ Imazethapyr+Surfactant 0.5+0.5 275 efg 550 cde 3.5 abe 53 bede
ﬁg‘é’?mlm PPI+ Imazethapyr+Surfactant 3+0.5 2.50 efg 5.25 cdef 2.8 abed 3.8 defe
Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 3.88 abc 8.00 ab 3.0 abed 5.0 bedef
Imazethapyr PRE+ Bentazon POST 143 2.50 fg 2.75 gh 2.25 bed 3.75 defg
W5l K0S b s lsgime B 0= 0.05 e jo s S i By S JBlas gin 0 a5 ola Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 8. Yield of common bean in Zanjan, Markazi, Esfahan and Chaharmahal va bakhtiari provinces

(LS 0 0,5 5lS) Lugd ails o Slos
~ owale Hlado C S
o . ommon bean grain yield (kg/ha)

Treatment B ™ elimsdoeler  okbel s ol

Chaharmahal va Bakhtiari Esfahan  Markazi Zanjan

Trifluralin PPI 2 1975 cde 4473 bed 1634 def 1739 cd
Ethalfluralin PPI 3 2453 abc 4066 d 1624 defg 1779 bed

Bentazon POST 3 2097 abcde 4566 be 1322h 1183d
Trifluralin PPI+ Bentazon POST 243 1802 bede 4473 bcd  1837bed 2125 abe
Ethalfluralin PPI+ Bentazon POST 3+3 1912 abede 4698 b 1491 efgh 1945 abed
Imazethapyr PPI 0.7 2359 abed 2607 gh 1402 fgh 2087 abed
1 2468 ab 2723 fgh 1342 gh 2226 abe

Imazethapyr PRE 0.7 1934 abcde 2429 gh 1343 gh 2653 ab
1 2446 abc 2776 fgh 1679 cdef ~ 2356 abc

Imazethapyr POST 0.5 1502 ¢ 2352 gh 1660 cdef 2307 abc
0.7 1669 cde 2289 h 1628 def 2099 abcd
1 1804 cde 2614 gh 1461 efgh 2346 abcd
Imazethapyr+Surfactant POST 0.5 1911 bede 2804 fg 1707 bede 1800 bed
0.7 1652 de 3144 ef 1933 be 1990 abed

Imazethapyr PRE+ Imazethapyr+Surfactant POST 0.5+0.5 2112 abede 3305 e 1887 bed 2840 a
Ethalfluralin PPI+ Imazethapyr+Surfactant POST 3+0.5 1904 abcde 4181 cd 1964 ab 2193 abed

Trifluralin PPI+ Imazethapyr+Surfactant POST 2+0.5 1972 abcde 4426 bed 1831 bed 3108 a

Imazethapyr PRE+ Bentazon POST 143 1995 abede 4240 bed 1473 efgh 2595 ab

Weeding 2930 a 6119a 2238a 3104 a

Weedy - 786.7 i 1306 h 1445 cd

Wl K0S b s ls gime B 0= 0.05 mhaws jo il S i By SO Plas g a0 a5 ola 1Sk
Means within each column with a letter in common are not significantly different at o= 0.05.
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Abstract

Field experiments were conducted in Zanjan, Markazi, Esfahan, and Chaharmahal va Bakhtiari
provinces to evaluate Imazetapyr herbicide efficiency for weed control in common bean (Phaseolus vulgaris
L.) in 2006. There were four replications at each site and treatments were arranged in a randomized complete
block design. In Zanjan, maximum weed biomass reduction by 91 and 88 percent were achieved for pre
emergence application of imazethapyr (0.5 I/ha) plus postemergence application of imazethapyr (0.5 1/ha),
and pre emergence application of imazethapyr (1 l/ha), respectively. Imazethapyr in all manner of
application (preplant incorporation, pre emergence, and postemergence) did not have unacceptable
phytotoxic effects on common bean. Post emergence application of Imazethapyr did not have excellent
potential as weed control tool in common bean. Although Imazethapyr did not provide the best weed control,
by regarding to the restriction of herbicides available for broadleaf weed control in common bean, it is
essential to consider registration of this herbicide. However, to be identified as having utility for adequately
weed control, more investigation about the effects of Imazethapyr on prevalent weed species is a necessity.

Key words: Common bean, Imazethapyr, Weeds
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Table 1. Analysis of variance for reducing the frequency percent and dry weight of weeds
in the two-stage sampling (15 and 30 days after post emergence application of herbicide)

s cys S ogi sk el e
cv Error Treatment Block S.0.V
i) 20 10 2 @l a0
Degrees of freedom
13.94 89.28 369.00%* 751.40 A-Amaranthus Ay >zl
7.13 31.00 125.47** 568.00 B-Amaranthus B 5,5l g‘ =
18.34 105.56 763.00%* 470.00 A-Heliotropium Accs il Y E =
10.45 59.00 326.77** 520.30 B-Heliotropium B e ol fl) g %
11.14 50.41 483.00%** 412.10 A-Other A pls "Q é %
10.00 57.00 171.00** 127.80 B-Other B nls a % 5
12.91 65.26 195.20%* 62.57 A-Total A ggomme ?; = 3 2
13.46 91.00 361.30%* 8.30 B-Total B ggome \.. : E-;
15.83 90.67 304.00%* 315.00 A-Amaranthus A s gl o, ;‘ §
11.14 54.00 295.59%%* 871.00 B-Amaranthus B s>zl 3 = =
13.92 63.95 1122.75%* 74.33 A-Heliotropium A o polisl yii) E _:E:n
11.00 63.44 1073.00%* 103.40 B-Heliotropium B o polisl 13‘ % qi
14.80 71.03 565.00%* 38.82 A-Other A ple \3 ,"_:" E
12.40 50.68 734.00%* 12.38 B-Other B ple % % gg
7.16 17.16  410.40%* 4.44 A-Total A goazme Fi &~
5.34 10.42 509.28%** 105.51 B-Total B gg0mxe -

**: Significant at o= 0.01

0= 0.01 xlaw ;o (5,5 goe F*

9300 e 3l o 53, ¥r 9 10 Al e i 4 B A

A and B: 15 and 30 days after post emergence application of herbicide, respectively
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Table 2. Comparison of average efficiency of different treatments to control weeds based on percent of density
reduction in sampling stages (15 and 30 days after post emergence application of herbicide, respectively)

jpcile 4ig8
Weed species - ;
baigS ggome  oaigS plw pwwifi w95 el A o e
¢ pplication method Treatment
Total species Other species  Heliotropium Amaranthus
B A B A B A B A

87" 81" 84*° 81° 87" 79*° 91° 86" Prer-plant il i 960 gha! Trifluralin Oodlelds
80 62" 75" 80 77™ 757 80" 74™  Post-emergence  oiugym 1200 gha Bentazon O3k
559 55% 43¢ 529 550 44t g5t 49° Post-emergence  siugyms 50 gha Imazethapyr b jle!
73 58t ggc  5ged  g3abe gzybede g3 55%  Post-emergence g, 75 gha! Imazethapyr U ;le
79% 66> 79%  yr®  79®  g5ae  gobed 77°%® Post-emergence  oiug,m 100 gha’  Imazethapyr  wbjle!
60 53°  65™  49¢ 3% 28f 714 57°%  Post-emergence  siugym 426 gha' Fomesafen Odlaegd
68 540 g 560 gge  ggede  gsbed o ggbede  pogtemergence  odvgyw 639 gha Fomesafen Odlunogd
80® 62" 81"  67™ 87" 70 84 78 Post-emergence sy 852 gha Fomesafen Odluegd

549 61 66™ 47 58% 40 691 61°%  Post-emergence  (oiugym 426 gha Storm gl
684 61 73w 57cd gpbed ggede g3l gabede pogtemergence gy 639 gha Storm oyl
710 69™ 86 76™  78% 2™ g3 71 postemergence  wgym: 1065 gha Storm gl

S5 55035 b (5 fosine BT 0 0.05 s 45 55 S e By oSy B et o 53 45 oSl sy Bl o i3y T 510 Al i 4 B 5 A

A and B: 15 and 30 days after post emergence application of herbicide, respectively; Means within each column with a letter in common are not
significantly different at o= 0.05.

spgladile i (39 GBS oy elul p jpdile S lize b jles 2T (el dusylio - Jour

(950 b 51 o 395 T 918) (5510 paiges Jol o 59
Table 3. Comparison of average efficiency of different treatments to control weeds based on dry weight reduction of
weeds in sampling stages (15 and 30 days after post emergence application of herbicide, respectively)

Jypcile digf SLis (39 Wl wo o

Percent dry weight reduction of weeds

aigs LA gl oyl 2 225 55 st
Tot:— sf)z:: Otheli;:cies Helioﬁ(;pium A::::a’nﬁlus Application method Treatment
B A B A B A B A

77" 73" 78" 73" 83" 79* 78" 72° Prer-plant S te 960 gha Trifluralin =~ ol )slés 5
69" 50 67" 6™ 77" 77* 69® 57" Post-emergence  ugm 1200 gha' Bentazon o5t
45°¢ 40" 34° 344 38° 36° 534 44°¢ Post-emergence  oiug,me 50 gha Imazethapyr — ,wlijles!
48% 45 37°¢ 36¢ 38°¢ 38 70* 70* Post-emergence  oivg,m 75 gha'! Imazethapyr Lo
70 64" 68 63 53° 46" 79 71° Post-emergence  sivg,m 100 gha  Imazethapyr  ,mUjlel
65™ 639 68 57" 71° 71° 63" 55%  Post-emergence  siug e 426 gha Fomesafen Cdlnosd

64° 60%* 65" 42 77° 43% 687%™ 62 Post-emergence  odvgym 639 gha’ Fomesafen Odlanogd
73 71 69" 67 80° 78° 727 65" Post-emergence oiog,m 852 gha' Fomesafen Cdlunagd
54¢ 52 59° 56 52° 52° 49°¢ 48" Post-emergence  sivg,m 426 gha’! Storm Pgyvon
534 46¢ 580 57% 47te 31° 554 48" Post-emergence  odvgym 639 gha Storm gl

76*  70™  76*  71™  83*  77°  70™  65™  Post-emergence  ugym 1065 gha' Storm S

Wl K0S b s ls gime B 0= 0.05 o )0 wijls St By SO Blas (ygin o 10 a5 e Kb ¢ piugy e Sbhp Sl w59, ¥ 9 V0 A i s 4B g A

A and B: 15 and 30 days after post emergence application of herbicide, respectively; Means within each column with a letter in common are not
significantly different at a= 0.05
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Soltani et al., 2005; Soltani ) wlisle;l S gl
5 oilags Lo iSale 0,5 oS ols lii (et al., 2006
92,8 Ll )0 Oyl 0o Vosgae el dhagd o (b
oS bagi (b jlon 59, VA )3 55 O )les (nl &5
aS asely olas Ko lidoe iz 0D o) e el
GO9S 3 eyl ad> e o (Blegd S iae sl osliiul
Leagl o Somslacile (/S (i el gl 14z s
Bailey et al., ) 05,5 o,Shee (yiol38l b yoie Lulys a5 0
ols slas 0 Ko saudss (2003; Soltani et al., 2008
Ly asls o, Shas » caite 23l o in slylo dluogs aS’
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Table 4. Analysis of variance for grain yield

o137 a5 I
Slag o ST i 2ilo
: Degrees of S.0V
Mean freedom o
Square
64775.20 2 Blook Ssb
709415.60** 12 Treatment sless
63716.70 24 Error Uas
Ol yads gy
12.63 CV (%) ’“:J/) e

0= 0.01 xlaw ;o (5,5 sme F*
**: Significant at o= 0.01
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by ady wad gals L ,edde Slee slaceend 4
slomlase)re 0 bngd 65 p Gln ) wlie lalyd 5 0cile
YL il cp8lg ,o (Senseman, 2002) wlei o

Sl Sl oo 5 mslacile Sy 5o ilaegd A5 Gile
@ ol 3l eonls meme Capse b ol e 45 Wil g5d90 0
Symae Sl pSale ol n culin 0 0ls Gleae
oolawl w3l oo s o 1) gow glcuis a5 lyslss 5
Dges

3,90 slepSaale YU sloje Bpae ( IS job 4
S man (T s S5 s reslecide S8 s ool
Lol 595 gl Sl mlisleal 5 oyl aiile b iS5 ile
b Al g0 5 dils o Slec shalS e Loles 45w
;LS Gl o Bras 30 podle aF Culls dz g S5 pl 4
J—25 Ol 2 Ghaeome Lalpd g ool S ol 03 o
Sikkeman et ) ¢l 135,50 L 2Sale 50 Lugd
o5l dm ,9iS mhan jo Gl yslie 5 pSile &S enl 4 az g
o Bras S Ojee 4 Loyl jraglaale J5uS 50 o
oSNl eRigrom sgsale L (S LT ol egy e
Sle le pSaale OMin 5l 5y Gk opl 5l wles
;s Sogdl g (gom S 10 0 bl cacl a5 B o
S,)lS aS ols (s gl 00 )5 oo & po ed 0 e
o slagiS e a Cod ol )lds 5 AT ile
aler 3o il 51 ny b s, lel blod ) J5 o5 5 55
oliize 50 il .cilad (g )lo cmime Dglay 8luegd
oinleyl ol mls us5e 75 (Bellinder et al., 2003)
3, LS Vgl a0 5 aoes Lyil aS 6,0 b an PR Py
(33938 Slg—s sl osliiul (g 5 2k & (g3l S ale
2ol 5090 i raslacile S5 g dde S35 crge
Sraladle b s ji5e 5 ol aSaile ol 5l o
S LS Y i ST el ya sl 5
G 0 liize A0 8 o | (00,090) 5 e slacale
S 53 s S ile gl sy i |, ol glis 5 iSile



—_—

S koW

%0

WA JLo ATY-IY axin ¥ o)lods o) ol [l 0! Qb,’ Gu‘j‘b’}g‘ & g [ 2 Lol (g S e a Lo (5 ol 9 (2 59

&l 0 ,Shos y jypcile J S ciliso 61 ylowd pil uSKilo dumslio -8 Jgus
Table 5. Comparison of the mean effect of different treatments of weed control on grain yield

(US55 p,59lS) 3 Slos SILETIY e
Yield (kg ha™) Application method Treatment

2927.7° Hand weeding ~ sws (225 - Free of weed syedide 5 6 le vals
1228.0¢ - - - Interference with weed — j,»cale b J5las sl
2768.5° Prer-plant el 960 gha Trifluralin odleld 55
2240.7 " Post-emergence  fus,m 1200 gha'' Bentazon o9t
1690.7°" Post-emergence ey 50 gha™ Imazethapyr b5l

1899.4 edef Post-emergence  sfa9,0 75 gha™ Imazethapyr b5l
1696.0°f Post-emergence  sdog,0m 100 gha™ Imazethapyr Seb3les!

2005.5 Post-emergence 29,0 426 gha'l Fomesafen O3luegd
2327.7° Post-emergence of29,0m 639 gha'l Fomesafen Odlogd

2179.2° Post-emergence o290 852 gha'1 Fomesafen Odlaegd
1715.0 % Post-emergence 29,0 426 gha'1 Storm Py
1835.5<f Post-emergence  odog,m 639 gha Storm o gl
14362 Post-emergence  od2g,~ 1065 gha™ Storm Iy

Wl 0S5 b gyl e DL 0= 0.05 mhans jo W ls S ie By S o (g o 50 a5 ol Sk

Means within each column with a letter in common are not significantly different at a= 0.05

Aguyoh, J., and Masiunas, N.J.B. 2003. Interference of redroot pigweed (Amaranthus retroflexus) with
snap bean (Phaseolus vulgaris). Weed Science 51: 202-207.

Ahlawat, I.P., Singh, S., and Saraf, C.S. 1981. It pays to control weeds in pulses. Indian Farming 31: 11-13.
Amador-Ramirez, M., Wilson, R.G., and Martin, A.R. 2002. Effect of in-row cultivation, herbicides,
and dry bean canopy on weed seedling emergence. Weed Science 50: 370-377.

Bailey, W.A., Wilson, H.P., and Hines, T.E. 2003. Weed control and snap bean (Phaseolus vulgaris)
response to reducted rates of fomasafen. Weed Technol. 17: 269-275.

Bellinder, R.R., Arsenovic, M., Shan, D.A., and Rauch, B.J. 2003. Effect of weed growth stage and
adjuvant on the efficacy of fomesafen and bentazon. Weed Science 51: 1016-1021.

Chikoye, D., Weicse, S.F., and Swanton, C.L. 1995. Influence of common ragweed (Ambrosia
artemisiifolia) time of emergence and density on white bean (Phaseolus vulgaris). Weed Science 43:
375-380.

Fathi, G.A., and Arjomand, A. 1998. Herbicides and plant physiology. Mashhad University Press. 171 pp.
Kristen, E., Sikkema, P.H., and Robinson, D.E. 2004. Snap bean tolerance to herbicides in Ontario.
Weed Technol. 18: 962-967.

Majna, K.M., Alizadeh, H.M., Majnoon Hosseini, N., and Paghambari, S.A. 2005. Effect of separate
and combined use of different herbicides on yield, yield components and agronomic traits of lentil in
expectations and spring cultivation. Iranian J. of Agric. Sci. 36: 209-218.

. Majnoon Hosseini, N. 1993. Legumes in Iran. Tehran University Press. 240 pp.
. Ramezani, M.K., Sadri, A., and Ghanbari, A.A. 2002. Effect of row spacing and herbicides on weed

control of bean. Fifteenth Iranian Plant Protection Congress. p. 171.

. Rastegar, A. 2005. Weed and their control methods. Tehran University Press. 413 pp.
. Senseman, S.A. 2007. Herbicide Handbook, ninth ed. Weed Science. Soc. Am., Champaign, IL, 458 pp.
. Sikkema, P.H., Shropshire, C., and Soltani, N. 2009. Response of dry bean to pre-plant incorporated

and pre-emergence applications of S-metolachlor and fomesafen. Crop Pro. 1-5. (In Press)

. Soltani, N., Bowley, S., and Sikkema, P.H. 2005. Responses of black and cranberry beans (Phaseolus

vulgaris) to post-emergence herbicides. Crop Pro. 24: 15-21.

. Soltani, N., Gillard, C.L., Swanton, C.J., Shropshire, C., and Sikkema, P.H. 2008. Response of white

bean (Phaseolus vulgaris) to imazethapyr. Crop Pro. 27: 672-677.

. Soltani, N., Robinson, D.E., Shropshire, C., and Sikkema, P.H. 2006. Adzuki bean (Vigna angularis)

responses to post-emergence herbicides. Crop Pro. 25: 613-617.

. Soltani, N., Shorpshire, C., Cowan, T., and Sikkema, P.H. 2004. Tolerance of blak beans (Phaseolus

vulgaris) to soil application of s-metolacholor and imazethapyr. Weed Technol. 18: 111-118.

. Somani, L.L. 1992. Dictionary of weed science. Agrotech Publishing Academey (India).

USDA/NASS. 1998. Agricultural Statistics. http://www.usda.gov/nass/pubs/ agr98/98-intro.pdf.

. www.fa.wikipedia.org
. www.FAOSTAT.org

AR



Iranian Journal of Pulses Research
Vol. 1, No. 2, 2011, p. 123-130

Comparison of different chemical herbicides to control of broad leaf
weeds of common bean in Yasouj, Kohgiloyeh and Boyerahmad
province

Farajee'", H. & Amiri’, Kh.

1-Assistant Professor, Yasouj University
2- Former MSc. Student, Azad University of Yasouj

Received: 2 December 2008
Accepted: 10 October 2009

Abstract

In order to investigate the effect of chemical herbicides on control of broad leaf weeds of common bean,
an experiment was conducted in 2007 at Yasouj with 12 treatments in a randomized complete block design
with 3 replications. Treatments consisted of preplant application of Trifluralin herbicide at 960 g ai ha™;
postemergence application of Bentazon at 1200 g ai ha™'; Imaztapir at 50, 75 and 100 g ai ha™'; Fomesafen
herbicide at 426, 639 and 852 g ai ha'; Storm herbicide at 426, 639 and 1065 g ai ha™'; control weed free
treatment by hand weeding and non-treated control were maintained weed free during the growing season.
Results showed that the most effective treatment for increasing yield was Trifluralin which was similar to
control and then followed by Bentazon and Fomesafen herbicides in all 3 doses. Maximum and minimum
reduction of shoot dry weight of weeds was observed with Trifluralin and Bentazon application. Generally,
concerning the problems of Trifluralin application that may affect next crop, post emergence application of
Fomesafen is recommended. This herbicide, in addition to low impact on crop, has high potential for weed
control.

Key words: Bentazon, Fomesafen, Hand weeding, Imazethapyer, Storm, Tirifloralin
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Table 2. EWRC rating scale used to score effects of herbicides on chickpea, annual weed population, wild mustard and
hairy vetch 15 days after post-emergence herbicide application
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EWRC rating scale

ipgladle Cone Sile

Herbicide treatment Herbicide rate Ly g Jo B L

Chickpea s, Wild mustard laidg> 5

Annual weeds Hairy vetch
Ethalfluralin PPI 3 L/ha 1.000 d 7.750 a 7.750 a 7.750 a
Pendimethalin PPI 2.5L/ha 1.500 d 7.722 a 7.750 a 7.750 a
Trifloralin PPI 2 L/ha 1.250d 7.545a 7.750 a 7.750 a
Metribuzine PRE 0.7 kg/ha 4.000 be 7.200 a 3.250 cdef 7.750 a
Pendimethalin PRE 2.5L/ha 1.000 d 7.332a 6.750 ab 7.750 a
Imazethapyr PPI 0.7 kg/ha 5.250 ab 6.500 ab 1.000 8.000 a
Imazethapyr PRE 0.7 kg/ha 4.750 abc 6.680 a 5.000 abc 8.333a
Imazethapyr POST 0.5 L/ha 5.250 ab 4.378 bede 1.250f 7.750 a
Fomesafen PRE 1 L/ha 1.500d 6.983 a 4.000 abcd 8.000 a
Fomesafen POST 1 L/ha 4.750 abc 3.628 de 1.250 f 3.000 b
Bentazon Early POST 2 L/ha 6.500 a 7.582a 1.000 £ 8333 a
Isoxaflutole POST 0.080 kg/ha 3.750 be 2.168 e 1.500 ef 1250 ¢
Pendimethalin POST 1.5 L/ha 3.500 ¢ 5.615 abced 4.000 bed 7.500 a
Pendimethalin PRE+ Imazethapyr POST 2.5+0.5 L/ha 5.000 abc 4.325 bede 2.250 def 7.500 a
Imazethapyr PRE+ Pendimethalin POST 0.7+1.5 L/ha 5.500 ab 5.908 abc 3.500 cde 8333 a
Simazinet+Prometryn PRE 0.800+0.830 kg/ha 1.750d 6.850 a 1.000 f 7.750 a
Pyridate POST 2.5 L/ha 1.000 d 4.122 cde 2.250 def 7.000 a

Wl 0SS b sy gire B 0= 0.01 mhass )5 i ls S e By S Plas (giw oy a5 ola Ske
5 5omale (55, o slime 48 0505 5 2 30LS (55, Sl g 5 5miile IS (G095 (SLgF S 0y cmizr Sigo 4 AL N arals 10 (830,05 g0 & la S ile (gmelS S
el 21,5005 JalS (g0l
Means within each column with a letter in common are not significantly different at a=0.01.

Effects of herbicides scoring based on the EWRC rating scale in the range 1-9, score of 1 means complete destruction of treating weeds without affecting the
crop and the score of 9 means no effect on weed and crop destruction is complete.
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Table 3. Leaf weight per plant and total dry weight per unit area of chickpea 15 days after post-emergence
herbicide application

owscale b

Herbicide treatment

(@yoyie 33 p)5) 9955 JS S (39
Chickpea total dry weight (g/mz)

(p5) G5 S 5 039
Leaf weight per plant (g)

Ethalfluralin PPI
Pendimethalin PPI
Trifloralin PPI

Metribuzine PRE
Pendimethalin PRE
Imazethapyr PP1
Imazethapyr PRE
Imazethapyr POST
Fomesafen PRE

Fomesafen POST

Bentazon Early POST
Isoxaflutole POST
Pendimethalin POST
Pendimethalin PRE+ Imazethapyr POST
Imazethapyr PRE+ Pendimethalin POST
Simazine+Prometryn PRE
Pyridate POST

Imazethapyr PRE+ weeding
Pendimethalin PRE+ weeding
Late weeding

Early weeding

Two times weeding
Haloxyfop-r-methyl POST
Weedy

79.90 bedef 0.8275 bedef
85.37 bedef 0.9925 abcdef
97.28 bede 1.160 ab
77.18 bedef 0.6750 def
101.6 bed 1.138 abc
70.83 def 1.013 abcde
76.00 bedef 0.9100 bedef
73.00 cdef 0.8375 bedef
101.5 bed 1.065 abed
55.90 fg 0.6700 ef
23.00 g 0.2300 g
64.68 ef 0.6000 fg
89.83 bede 0.9700 abcdef
66.45 ef 0.7525 cdef
67.35 ef 0.7775 bedef
66.67 ef 0.8925 bedef
85.13 bedef 1.127 abe
78.35 bedef 0.8375 bedef
108.0b 1.070 abc
75.92 bedef 0.8575 bedef
142.0a 1.345a
88.32 bedef 1.077 abe
105.1 be 1.035 abede
73.75 cdef 0.8675 bedef

Wl K0S b sl sre B 0= 0.01 o jo )y Syt By S Bl (gt 2 50 a5 oo Sk
Means within each column with a letter in common are not significantly different at a=0.01.
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Table 4. Density and dry weight of weeds 15 days after post-emergence herbicide application

oS le Hlod (oo 39 p)5) jppcide SUS (339 (@poyio 53 g2 Olawi) jpcile oS5
Herbicide treatment Weed biomass (g/m?) Weed density (plants/m?)

Ethalfluralin PPI 18.30 bed 18.67 abed
Pendimethalin PPI 36.69 ab 22.67 abc
Trifloralin PPI 28.43 abc 13.33 bed
Metribuzine PRE 17.06 bed 21.33 abed
Pendimethalin PRE 9.63 bede 20.00 abed
Imazethapyr PPI 12.74 cde 20.00 abed
Imazethapyr PRE 24.05 be 48.00 ab
Imazethapyr POST 11.15 bed 16.00 abed
Fomesafen PRE 12. 33 bed 24.00 abc
Fomesafen POST 1.61e 4.00 f
Bentazon Early POST 8.83 bede 16.00 abed
Isoxaflutole POST 8.07 cde 8.00 def
Pendimethalin POST 26.02 bed 12.00 cd
Pendimethalin PRE+ Imazethapyr POST 8.05 bede 18.67 abed
Imazethapyr PRE+ Pendimethalin POST 6.69 bede 14.67 abcd
Simazine+Prometryn PRE 10.44 bede 2.67 ef

Pyridate POST 3.75 cde 9.33 cde

Weedy 144.2 a 58.00 a

W5l K0S b gy e DS 0= 0.01 mhans jo s S pie By S Blas (g 2 40 a5 e Sk
Means within each column with a letter in common are not significantly different at o= 0.01.
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Table 5. Chickpea plant height and grain yield

TP (LS 30 0, os) &ls 0, 8hos  (yio i) Wigt Ui
Herbicide treatment Chickpea yield (kg/ha) Chickpea plant height (cm)
Ethalfluralin PPI 549.5 abcde 41.00 ab
Pendimethalin PPI 772.7 abed 40.75 ab
Trifloralin PPI 518.3 abcde 39.00 bed
Metribuzine PRE 773.7 abed 39.75 abc
Pendimethalin PRE 758.8 abed 41.25 ab
Imazethapyr PPI 623.7 abcde 38.75 bed
Imazethapyr PRE 484.4 bede 42.50 ab
Imazethapyr POST 2108 g 33.25 cde
Fomesafen PRE 753.6 abed 42.25 ab
Fomesafen POST 398.2 defg 29.00 e
Bentazon Early POST 269.6 fg 29.00 e
Isoxaflutole POST 771.5 abed 31.50e
Pendimethalin POST 734.5 abed 33.00 de
Pendimethalin PRE+ Imazethapyr POST 558.0 bede 33.50 cde
Imazethapyr PRE+ Pendimethalin POST 432.2 cdef 33.00 de
Simazine+Prometryn PRE 922.5 abe 39.25 bed
Pyridate POST 932.6 abc 46.25a
Imazethapyr PRE+ weeding 503.5 bede 42.75 ab
Pendimethalin PRE+ weeding 937.1 ab 42.75 ab
Late weeding 745.0 abed 38.75 bed
Early weeding 984.5 ab 41.75 ab
Two times weeding 1029.0 a 40.50 ab
Weedy 375.0 efg 38.75 bed

35,05 ,%085 b gl e glis as 0 ) mhaw ;8 LSD yg03T bl o oygim 5o 50 alis g (sl (sl Lo
Values followed by the same letter in each column do not differ statistically according to LSD test at 1%.

pLSi0g) (s 93)LS 5 smlslesl (sdag)m 98
9,00 Sl sleslend ol egdle il g5k
Sl olliesay (ag s 2L odls a5l
Sl e mwd ez ogdle any plleal (g ey
9 smlleal (cfugym Sl odle 4y Glliesasy (cfas, e
St L o gme BB e bl (pdag) im0
Dolds 08 g wald e Lo islad> pogd g
L aBrel cblS Giom 00,8 sla Lo ailad ()lo sine
sbasles b smlsleal g ol 94806 ,5 <ol o8 JUT ST
(S g aalh les (izen g slal> 093 (Stwd (o2
29 sl i F i (0 Jgaz) wils (o)l pire glis

AR

=igy0m )L glajled 4 iy o Slas o S

Do boye il pless) (ctagyom 08 5 bkl
g0 0L e slm 0958 ails o Shee (1.55le
SySlas o9 LS 0 0 ST YFAR ply Goilin plinss;
=E9y0m S0 9 smlilel (clagym Sl slerd g0 als
O bl jled asly o, Slas 5l (> g5l pnog
g o cime Ll gl adl g 2S5 5e slacale ]S
S 5 mbileal (agym 90 slajles ails o Slee
So)3 VAN 5 $YIA s 5 any ogilin plg) (o950
a0 S sl Sg S5 e wald Lol eS
Sjlos b o)l sre glas cails o Slas a5 5l 55 (y8luegd



AR Jlo ATAVFY amio .Y o)lod ) ol /sl U ga> SUGIB 9 3 @3 /... 5 b slocile s Loosid ] yiiS ¢ Gomign

Plos ol J505 slajloss sl 5 pslacile Sis
3, el los 090 =S g dald 5l 2eS ws o YO
S5 et (g o S LS (Blaegd (stag )t
9 Oallieay (g e 9 )S (LS gl (clagy
el s (g (plen bolie (cdagy ey 0018
wlie yo jmclacale Sz ool oy gas,0 10 JSlos
@l bl (5 jsb ol 5 e wals jles L
Sl pladd g e slacide JpuS @ arg b gl ol
S S slajless 95 Olos e 9955 (595 Il (559m0lS
bodoe (tag i 00 (i e (g 0t
S )5 eBlangd (a9 (o9 it (Lo
Sp)S (JSgBlaS gl (chagym 0 (ot (g0
S iy 0l 5 ol plis 5SS b el cublS i
o St 9,5 3 o (il ST L il
aaly 0,0 s ladss sl b iSale o s
Ll s )3 ey oS Joos gl 0 sladile J i8S
(535 Lo S il aaile il ST ot s 5 il

el glyy gty am slocws

S5 ool

5 Goygel Cupis Caman —iagh b 3l dlie ol
Olsme b gl ) sl 30580l 5 S e (lojls gy
3 2 9955 dilias) S raslacale oleed Jyus™
el o gl el " ) ol

by Lo (—tagycim S plowd lajles 5 plSnss;
95 et g0 S Jles 9 e egn + o jlee
Oy ok an lliansy cdug, i 005 Al jles
0, Slos B Bla> b (2 poe sbolons o i o Swd
0y sl a9 (wd ey i slend A S il

ot S ey 4 Lo sloiaghy K00 50
S sl (=l s s Ll o 05 elacale
LS 53 F5e 03le 05 OF (e 0 jolislesl (o2ag,
3956 5 5,5 5 Sy 0 3l sy el uals
S pylS aS cwl oads floe iz ccwl oo 515 S
Groegladle culie J708 08 4 Gllysl8 U1 ellS iy
29y S LS Sl 9955 (55 (§55—wolS DS
3,8 51 e 59, Falold 4 g lul) ol canS jo dbiesasy
Lol 0,5 oS ) 5epbedile (Jo3 B whaw jo (2S5l
Lyon & ) og— cwbio o] J,S mas oo Ll 2 50
(Wilson, 2005

srasladle o153 0:Sle (gl @S oelul
&y 33 B OA plp S35 e vald Glao S mlaw 5o
ooz Vb Jlew @)l mhaw SLsST £99e (nl 0o
# sresbacide plSiasy; Co pas Svenl g 5 aslacile
Oy Slades Cal a3 ciS wdy ety & pbicws
3 Skae 5 ln VIV Loy Gali¥l s 5 pslacile plinsg;
Sl 1050 uzg Jlowd (gl 0550 dils & Slas 0l 5456 &ilo
pLSig) (g ot L (sl ine gl (5Ll i
i gl im0} g Al yo S e pobsl ol il
00ls ol el sy s 5 4y IS 5 slacile oyl

&L

1. Datta, A., Sindel, B.M., Jessop, R.S., Kristiansen, P., and Felton, W.L. 2007. Phytotoxic response and
yield of chickpea (Cicer arietinum) genotypes with pre-emergence application of isoxaflutole.
Australian Journal of Experimental Agriculture 47: 1460-1467.

2. Doughton, J.A., Vallis, 1., and Saffigna, P.G. 1993. Nitrogen fixation in chickpea. I. influence of prior
cropping or fallow, nitrogen fertilizer and tillage. Australian Journal of Agricultural Research 44: 1403-

1413.

3. Felton, W.L., Knights, T.J., Haigh, B.M., and Harden, S. 2004. Tolerance of chickpea to isoxaflutole. In:
Proceedings of the 14th Australian Weeds Conference, Wagga Wegga. B.M. Sindel and S.B. Johnson

(Eds.) p. 257-260.

4. Knights, E. 1991. Chickpea. In: R.S. Jessop and R.L. Wright (Eds.). New Crops, Agronomy and
Potential of Alternative Crop Species. p. 27-38. Inkata Press: Melbourne.
5. Lees, B. 2004. Weed control in chickpea, an Alberta perspective. Internet.



10.

11.
12.

13.

14.
15.
16.

AR Jlo ITAVFY amio .Y o)lod ) il /sl ot U ga> GG 9 3 @3 ... 5 b slocile s Lo J yiiS ¢ Gqmige

Lucy, M. 2004. Management Strategies for Balance Herbicide in Chickpeas. GRDC. Australia.

Lyon, D.J., and Wilson, R.G. 2005. Chemical weed control in dryland and irrigated chickpea. Weed
Technol. 19: 959-965.

Miller, P., MacKay, K., Jenks, B., Riesselman, J., Neill, K., Buschena, D., and Bussan, A.J. 2002.
Growing chickpea in the northern Great Plains. Montana State University Extension Service.

Mousavi, S.K. 2009. Evaluation of some herbicides for weed control in chickpea, and their residual
effects on wheat in the following season. Journal of Iranian Field Crop Research 7: 229-239.

Mousavi, S.K., Pezeshkpour, P., and Shahverdi, M. 2007. Weed population response to planting date
and cultivar chickpea (Cicer arietinum). Journal of Science and Technology of Agriculture and Natural
Resources 40: 167-177.

Mousavi, S.K., Zand, E., and Saremi, H. 2005. Physiological Function and Application of Herbicides.
Zanjan University Press. p. 286.

Palta J.A., Nandwal, A.S., Kumari, S., and Turner, N.C. 2005. Foliar nitrogen applications increase the
seed yield and protein content in chickpea (Cicer arietinum L.) subject to terminal drought. Australian
Journal of Agricultural Research 56: 105-112.

Patel, B.D., Patel, V.J., Patel, J.B., and Patel, R.B. 2006. Effect of fertilizers and weed management
practices on weed control in chickpea (Cicer arietinum L.) under middle Gujarat conditions. Indian J.
Crop Science 1: 180-183.

Sandral, G.A., Dear, B.S., Pratley, J.E., and Cullis, B.R. 1997. Herbicide dose rate response curve in
subterranean clover determined by a bioassay. Aust. J. Exp. Agric. 37: 67-74.

Solh, M.B., and Pala, M. 1990. Weed control in chickpea. Options Mediterranennes Seminaries 9: 93-
99.

Sprague, C.L., Kells, J.J., and Penner, D. 1996. Weed control and corn tolerance with RPA 201772. In:
Proceedings of the North Central Weed Science Society 51: 50-51.

AR



Iranian Journal of Pulses Research
Vol. 1, No. 2, 2011, p. 131-142

Chemical weed control in autumn sowing of chickpea (Cicer aretinum L.)
at Lorestan province

Mousavi'”, S.K.
Contribution from Agricultural and Natural Resource Research Center of Lorestan

Received: 5 August 2009
Accepted: 27 April 2010

Abstract

A field experiment was conducted in Khorramabad to evaluate the efficacy of 12 herbicides
[ethalfloralin (3 L.ha™), trifloralin (2 L.ha™"), pendimethalin (1.5-2.5 L.ha™), imazethapyr (0.5-0.7 L.ha™),
isoxaflotole (80 g.ha™), pyridate (2.5 L.ha™), bentazon (2 L.ha™), metribuzine (0.7 kg.ha ), fomesafen (1
L.ha™"), simazine (80 g.ha"), prometrine (830 g.ha™), haloxyfop-R-methyl (1 L.ha™)] applied alone or in
combination for weed control, in chickpea in 2006-2007. The experiment was conducted in a randomized
complete block design with four replications. The least annual weed density among chemical treatments
belonged to fomesafen and isoxaflotole applied post, mixture of simazine+prometrine applied pre, and
metribuzine applied pre. Fomesafen and isoxaflotole applied post, and mixture of simazinetprometrine
applied pre caused at least 87% reduction of weed density. Pyridate applied post, reduced weed population
by 85%. In the basis of visual injury, 2 and 15 days after post emergence application, bentazon applied early
post, fomesafen applied post, and imazethapyr in all manure of application caused serious crop injury.
Isoxaflotole and fomesafen applied post, gave approximately complete control of weeds (96.5-99%). Mixture
of simazine+prometrine applied pre provided near complete control of wild mustard. Weed dry weight for
fomesafen applied post, was only 1.1% of unweeded control. Fomesafen applied pre and post, pyridate and
isoxaflotole applied post, imazethapyr applied pre plant and post, imazethapyr applied pre + pendimethalin
applied post, bentazon applied early post, and simazine+prometrine applied pre gave very good weed
control (>90% reduction in weed dry weight). At 15 days after post treatment, bentazon applied early post,
caused significant reduction of stem and leaf dry weight of chickpea by 81.6 and 82.9%, respectively.
Isoxaflotole, fomesafen, and imazethapyr applied post, and metribuzine applied pre also caused significant
crop injury. Fomesafen applied pre, was safe for chickpea. Maximum chickpea grain yield was recorded in
hand weeding twice (1029 kg/ha) and once (984.5 kg/ha), however pyridate applied post,
simazine+prometrine applied pre, pendimethalin applied pre plant incorporate, isoxaflotole applied post,
metribuzine, pendimethalin, and fomesafen applied pre, pendimethalin applied post, imazethapyr,
ethalfloralin and trifloralin applied pre plant incorporate, did not had significant difference with hand
weeding treatments.

Key words: Chickpea, Herbicides, Lorestan, Weed management
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Fig. 1. Means of traits used for 15 Red cultivars under normal irrigation and drought stress conditions
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Table 3. Mean with LSD method and coefficient of variation under normal and drought stress conditions

Ol

Traits

Sl g b 0y

(Coefficient of variation) %

Height plant &g Job

Nod no. per main shoot Lol a3l 59, 0,5 slaxs
Days to 50% emergence  Jj 4ilg>7.8+ G jg, olaey
Days to 50% flowering 25 J57.8+U 39, slosxy
Days to 50% podding 25 SM 7.8+ jg, Slaxi
Seed filling duration &ls ooy 0,98 Job

Days to maturity JolS' Soww, G 39, sloxi

Seed no. per Plant aig jo ails slasy

Seed length (mm) (0 o) 4ils Jobo

Seed width (mm)( s Lw) &> b,

Seed diameter (mm) (o o) 4ils 4lad

Seed yield (g) (p,5) 4ils o ,Slos

100 Seed weight «ils> ws (439

Protein percentage ;.2igy w0y

Hydration capacity o1 wis el

Swelling capacity p,s o5ls

Time before swelling o Giz 31 Jud ails ey oloj

Time after swelling o Giz 3l oz ails cay b
Seed appearance coxy 3l um &ils ol g ogl>
Seed Scent <oy 3l oz &ils yac g 9

Seed texture and structure 4l ;loxsbo g b

Seed taste coxy 3l ory 4ild 030 g p2b

Mean
Sis s gl G 9 @bl
Drought stress irrigation  Normal irrigation
33.948 b 36.894 a
12.960 a 12.241 a
6.445 a 7.555a
40.534 a 41.533 a
46.400 a 46.466 a
46.223 a 45.399 a
86.755a 86.933 a
10.620 a 10.955 a
6.533a 6.845a
4.814 a 4.897 a
35.196 b 43.870 a
8.341b 11.605 a
23.881b 26983 a
28.469 a 27.193 a
0303 a 0.440 a
0.338a 0.609 a
67.533b 51.117 a
114.767 b 87.033 a
4.247 a 4.233 a
4.200 a 4.100 a
4.567 a 4.500 a
4.533 a 4.500 a

7.97
-5.88
14.70
241
0.15
-1.83
0.21
3.01
4.53
1.64
19.79
28.02
11.49
-4.67
31.14
43.67
-32.10
-31.87
-0.95
-2.44
-1.56
-0.67
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Table 4. Eigen values, factors variances and cumulative variance of Red beans

on drought stress s o o on normal irrigation b ¢ Lol oy
Jolge ogylae  (uibly i 2 bl Jolge oRg e by Couns o il )lg
Factors Eigen Varia}nce Cum}llative Factors Eigen Varia.nce Cum}llative
value ratio variance value ratio variance
Factor 1 Jgl Jole 6.947 0.278 0.278 Factor 1 Jgl Jole 5.586 0.207 0.207
Factor 2 pg Jole 5.498 0.219 0.598 Factor 2 pg5 Jole 4.629 0.171 0.378
Factor 3pgm Jole 3.183 0.127 0.625 Factor 3pgm Jole 4.351 0.161 0.639
Factord )z Jole 2.427 0.097 0.822 Factord )z Jole 3.106 0.115 0.754
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Table 5. Factor analysis by varimax rotation for quantitative traits in 15 Red bean genotypes on normal irrigation

S ol Jol Jele 90 Jole pow Jole Pk Jole
Quantitative Traits Factorl Factor2 Factor3 Factor4
Height plant &g Job -0.106 -0.033 0.804 0.146
Nod no. per main shoot Lol a3lw g9, 0,5 olaxi 0.425 -0.633 0.304 0.026
Days to emergence  gjails> U 39, 0.057 -0.318 -0.244 0.421
Days to 50% flowering 23 J5 w0 ,00+0 39, 0.910 -0.217 -0.035 0.171
Days to 50% podding 2535 wo )y 840 3, 0.640 -0.518 -0.289 0.139
Seed filling duration &> ol i3 0595 Jsb -0.571 0.168 -0.067 0.761
Days to maturity Soww, U 39, 0.251 -0.022 -0.118 0.924
Seed no. per plant aig ,o aild dlasy 0.777 -0.155 -0.081 0.535
Seed length &> Job -0.296 0.847 -0.007 0.076
Seed width &ls o, -0.522 0.020 -0.176 -0.529
Seed diameter 4ils jad -0.421 -0.383 -0.211 -0.514
Seed yield 4ls o ,Slos -0.104 0.066 -0.236 0.936
100 Seed weight ailsYe+ (439 -0.859 0.161 0.142 0.121
Protein % (yuigy duo)d -0.029 -0.097 -0.128 0.907
Hydration capacity ol wis> jasls 0.097 0.158 -0.083 0.895
Swelling capacity ;5 a5l -0.069 0.003 -0.017 0.972
Time before swelling o7 iz 51 Jud 4ils cay (b 0.086 0.029 0.059 0914
Time after swelling o7 Gia jl oz ails ey oyl -0.408 -0.186 0.422 0.686
Total factors g5l JS 2o 0.75 -1.11 0.039 7.587
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Table 6. Factor analysis by varimax rotation for quantitative traits in 15 Red bean genotypes on drought stress

5 Slao sl Jale P95 Jale o Jole p ol Jale

Quantitative Traits Factorl Factor2 Factor3 Factor4
Height plant &g Job -0.034 0.045 0.175 0.196
Nod no. per main shoot Lol a3lw g9, 0,5 slaxi -0.097 -0.647 0.567 -0.007
Days to emergence  jaile> U jq, -0.038 -0.002 -0.037 0.872
Days to 50% flowering 23 J5 oo 00+ 39, -0.862 -0.227 0.167 0.049
Days to 50% podding 25U v, 84U 39, -0.858 -0.237 0.120 -0.027
Seed filling duration &> ;o) 0590 Jsb 0.842 -0.245 -0.170 -0.029
Days to maturity Sauw, b 39, -0.249 -0.571 0.040 0.604
Seed no. per plant aig ;o &l sluxy -0.209 0.191 0.844 -0.156
Seed length 4> Job 0.237 0.778 -0.099 0.167
Seed width &ils (e 0.491 0.240 -0.509 0.311
Seed diameter ails ,ké 0.862 -0.096 0.204 0.174
Seed yield il » Slos 0.235 0.763 0.489 -0.054
100 Seed weight «ils)es (y3g 0.599 0.604 -0.308 0.204
Protein % yiigy w0y -0.621 0.287 -0.113 0.471
Hydration capacity ol wis a5l 0.469 0.038 0.068 0.780
Swelling capacity p,¢ jasLls 0.715 0.206 0.255 0.038
Time before swelling o wiz 1 Jud ails coy b 0.067 -0.103 0.456 0.735
Time after swelling of wis 3l o ails ey b 0.078 0.036 0.254 -0.560
Total factors g5l S 20z 1.627 1.06 2.403 3.768
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Effects of factors affecting cooking characteristics and protein content in
15 red bean genotypes (Phaseolus vulgaris L.) under normal irrigation
and drought stress conditions

Mohammadi", A., Bihamta?, M.R. & Dorri’, H.

1- MSc. in Plant Breeding, Islamic Azad University, Hamadan branch
2- Contribution from College of Agriculture, Tehran University
3- Contribution from Agricultural Research Center of Khomein

Received: 20 December 2008
Accepted: 27 April 2010

Abstract

In order to study the effects of quantitative and qualitative traits on cooking characteristics and protein
percentage of 15 Red bean genotypes, a Randomized Complete Block Design was conducted with three
replications in normal irrigation and drought stress. These traits were measured in farm and nutrition
laboratory employing international standard of CIAT. Analyses of variance showed that genotype were
significantly different at some quantitative and qualitative traits under two independent conditions. Some of
quantitative traits consisted of plant height, number of node per main shoot, days to 50% flowering, seed
filling duration, seed size, 100 seed weight and protein percentage. The qualitative traits also consisted of
hydration capacity, swelling capacity and seed appearance. Results of mean comparisons showed that the
protein percentage increased under drought stress. Maturing and cooking time increased with drought stress.
In factor analysis, 70% of total variation was explained by four hidden factors. These factors in normal
condition were growth type, cooking characteristics and protein quality. In drought stress four factors in
factor analysis was included plant physiological, seed yield related, seed quantitative, cooking ability and
cooking time characteristics, respectively.

Key words: Cooking ability, Drought stress, Factor analysis, Protein percentage, Red bean
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