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Tablel- Soil physical and chemical properties of Gerizeh agricultural research station
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texture  Clay(%) Silt(%)  Sand(%) O DS Ll ECx10-
K,O(ppm) P:Osppm) TN OC. épH ’;
3 5o 15 14 71 230 9.2 091 109 77 71




¥ IPAA leasl dOF)Y o,led coms oz ol o el LS (s3ss sudsST ol 4y 5 I

Sgliia sladiyr o515 50 3955 66| Slao b g als 3Shes Gl ly 525 - Jgu
Table 2- Analysis of variance for seed yield and other traits of chickpea varietiesin different
plant densities

ol o (il Mean of Squares

SOV. df Al sluxi syl 5 3
o T SU SME ol J S 3 Judg b5
et @b @olil a0 WloySlae U N < i e g Leaf
Seedyied DS Sy 50 hlorophyll
yi floweing  Seed  po Plant  chiorophy
/pod P height index
Replication
epll ..I 2 1.49 0.31 1.45 3.01 1.17 0.11
BN
Density (D
S ::1()_’ ) 3 178.05** 2.12™ 49,52 28.58" 8.91* 14.31**
Vari V
iy)( ) 3 323.62** 12.08* 99.13™ 129.68* 8.72* 68.67**
VxD * % * ns * ns * %
W15 X B, 9 196.95 9.14 4511 94.87 751 48.14
Error
20T glas 30 2.64 3.15 52.36 30.49 291 0.81
(%) C.V.
Ay 19.73 2.93 6.12 8.03 13.91 3.13

Aoy ) g0 Jlasl molaw jo o sixe o e e ol S L** g% ns
ns, * and ** : not significant, Significant at 5 and 1 percent of probability levels, respectively.
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Table 2- Continued

Wl wo sibeMean of Squares

sov. df lsne NETVEE
JUNTINTR &3l azyo gy &1 Ver 539 Sa5slem BLRES g )5 d:b;].)l.\.u
RT3 : 35999 o ranc
Protein ~ Seedweight  Bijological o) Number/plant
content yield Height of P
fist pod
Replication
oSG 2 0.13 0.29 23.87 0.58 1.49
Density (D
S :/5‘()-’) 3 2.98* 1.64* 23.20™ 1.06" 178.05**
o3 Variety (V) 3 0.77"™ 10.08** 66.61* 2.80™ 203,62+
VxD 3 % K % ns 3
oS X o3, 9 3.26 10.52 67.88 2.15 106.95
Error
eyl sl 30 115 0.55 25.29 2.14 42.64
%) C.V.
(, V. 7.66 20.11 15.85 7.20 8.68

Boyd Vg0 Jleil akaw )0 s sre o gime w4 ¥F g* NS
ns, * and ** : not significant, Significant at 5 and 1 percent of probability levels, respectively.
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Table 3- Means of traitsin chickpea varieties at different plant densities

Slaxy
Tails s Sl rRVLA R 59 4ilo dj"‘c A g glis,l S dede ks
Jolge Factors Seed Daysto S ©90° Plant Leaf
yidd(kg/h)  flowering Pod height(cm) chiorophyll

Seed Iplant index

/pod

&g Sl Plant density.m?
& Dq: 15 plant/m2 470.92 58.2 221 12.02 26.6 25.3
Yo D, 25 plant/m2 450.50 59.9 1.06 11.58 29.7 24.0
¥o Da: 35 plant/m2 506.50 60.4 1.05 14.24 29.1 24.3
f0 Dy 45 plant/m2 550.55 59.8 1.09 16.11 28.3 26.5
LSD (P=0.05) 29.01 1.21 Ns Ns 1.93 2.18
ws)
s V. Kaka 454.00 59.9 1.85 9.29 27.6 22.6
90 Vol Pirouz 523.75 50.1 151 12.99 28.8 234
s Jl sl V3 ILC482 591.00 60.5 0.98 12.05 29.6 27.2
owed V4 Samin 519.67 61.9 1.05 10.08 29.1 27.0
L SD(P=0.05) 29.01 1.21 Ns 1.59 1.93 2.18
VarietyxPlant density o51,X o8, Jlio 5

ViDq 315.43 58.15 2.06 7.33 25.90 19.70
V1D, 451.88 59.30 1.89 8.75 27.53 22.60
VD3 430.04 57.22 2.01 8.85 28.93 19.17
V1D, 402.32 56.07 1.91 9.10 28.83 24.23
V,oDq 495,55 60.42 1.62 9.66 30.00 18.91
V,D, 460.00 62.45 1.66 11.08 26.40 22.39
V,D3 543.61 59.25 1.50 11.09 29.46 22.76
VoDy 521.76 50.09 1.39 11.75 29.53 27.71
V3Dy 450.43 63.02 1.02 10.23 27.53 22.73
V3D, 632.09 60.12 0.99 14.50 29.93 23.87
V3Ds3 705.14 61.16 0.98 13.75 28.47 22.70
V3Dy 747.33 61.35 0.99 1451 26.57 28.10
VD, 401.87 61.15 1.01 8.33 25.13 29.16
V4D, 472.65 61.19 0.98 9.67 25.40 25.83
VD3 703.33 62.05 0.99 10.50 27.96 28.74
V4D, 512.90 60.35 0.97 9.50 28.60 29.17
LSD (P=0.05) 270.71 141 ns 1.89 ns 2.38

..\3)‘..\.; ;.»ASU L &5)|°t5;""° \;:51.65 LSD Qj.a),l u.:L..;l R OG5 J).......n ‘351"’ Lgl)l.) Lgl.:bu.SJL..n B T E)bLs;.u )...c ns
ns: Non significant; T: In each column, there is no significant difference between means with common letters
according to LSD test.
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wdol £L45
Slgixo S ySlos o3l e o as Ll olawy
aild Yoo 439 ) Sl )
Jelge Factors e Seed S 5glgw o o]
Protein ot Biological o) Branch
weight(g) : Height of
content yield(kg/ha) eg Number/plant
fist pod
agoSly  Plant density/m?
V& Dq: 15 plant/m2 24.09 18.81 655.12 12..6 19.33
Yo D, 25 plant/m2 23.05 20.41 742.01 131 20.98
¥o Da: 35 plant/m2 23.38 19.93 807.45 135 19.80
f6 Dy 45 plant/ m? 24.04 20.33 774.55 14.5 18.75
LSD (P=0.05) 102 153 Ns Ns 101
o3, Vaiety
s V.. Kaka 24.09 18.94 732.54 13.7 16.24
jom Vol Pirouz 23.61 20.32 699.28 13.2 15.67
o Jl sl Vg ILC482 23.54 28.14 741.09 13.3 22.41
owd Vg Samin 23.62 30.87 740.55 125 20.15
LSD(P=0.05) Ns 1.53 21.41 Ns 1.01
VarietyxPlant density o51,X o8, Jlio 5
V1D, 23.60 17.8 569.71 12.07 13.2
V1D, 23.73 21.2 844.00 11.50 145
VD3 22.43 18.3 707.03 11.47 16.0
VD4 20.60 17.9 853.61 11.43 12.4
V,D, 22.90 20.5 823.91 11.77 20.1
V,D, 22.96 18.7 679.33 12.50 221
V,D3 22.93 22.1 789.71 13.27 25.3
V,Dy 21.60 19.7 603.30 11.77 15.9
V3D, 24.90 18.7 659.75 11.63 18.4
V3D, 24.03 22.1 657.39 12.00 20.2
V3Ds3 23.83 20.4 759.05 12.77 224
V3Dy 20.73 22.0 669.30 9.700 22.1
V4D, 24.97 214 844.36 16.00 194
V4D, 23.70 19.8 844.99 13.10 22.8
VD3 24.97 22.2 827.71 11.83 251
VD4 22.53 21.1 803.05 13.10 204
LSD (P=0.05) 0.97 197 203.55 ns 2.08

Wl Kuss b Sl g Dgles LSD Q’A).T ool g eygin 2 50 S e Bg > 6l (lo Sl T Glo gxe e NS
ns: Non significant; t: In each column, there is no significant difference between means with common letters
according to LSD test.
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Figur e 1- Observed means and estimated regression line for seed yield of chickpeavarieties
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Figure 2- Observed means and estimated regression line for days to flowering of chickpea

varieties at different plant densities
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Figure 3- Observed means and predicted regression line for branch number per plant of

chickpeavarieties at four plant densities
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Figur e 4- Observed means and predicted regression line for leaf chlorophyll index of

chickpeavarieties at four plant densities
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Figur e 5- Observed means and predicted regression line for number of pods per plant of

chickpeavarieties at four plant densities
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Figure 6- Observed means and predicted regression line for biological yield of chickpea

varieties at different plant densities
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Figure 7- Observed means and predicted regression line for protein content of chickpea
varieties at four plant densities
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Figure 8- Observed means and predicted regression line for one hundred seeds weight of
chickpea varieties at four plant densities
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Table 4- Correlation coefficients among seed yield and yield components of chickpea
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Abstract

Chickpea (Cicer arietinumL.) is commonly grown under dryland conditions during
spring on soils that conserve moisture from the preceding season, in Iran. Seeding rate
can have a major impact on production of chickpea. A field trial was carried out at
Gerizeh Agricultural Research Station of Kurdistan (35°16'N 47°1'E), west of Iran
during 2015-16 cropping season. The trial was carried out in a factorial experiment
based on randomized complete block design (RCBD) with three replications. The factor
"A" was plant densities, consisting of 15, 25, 35, and 45 plants m? and factor "B" was
chickpea varieties (Kaka, Pirouz, ILC 482, and Samin). The effect of chickpea varieties
and interaction between plant densities and varieties were significant on al measured
parameters, except on number of seed per pod, plant height and height of first pod.
Also, the effects of plant densities on seed yield, 100 seed weight, leaf chlorophyll
index, protein content, plant height, and number of branch per plant were aso
significant. Results showed that an increase in plant density resulted in significantly
higher seed yield per hectare. The mean yields indicated the sensitivity of "Samin"
cultivar to high plant population, while it was, suitabilie to cultivar "I1LC482" (45 plants
m?). "Kaka" and "Pirouz" produce near optimum yields at medium plant densities (25
and 35 plants m?). Mean yield comparison of cultivar x palnt density showed that
cultivars "Pirouz", "ILC482" and "Samin" did not differ significantly in protein content
but "Kaka" significantly produced higher protein content the three cultivars. Correlation
coefficient for seed yield, number of pods/plant, seed weight, number of branch/ plant
and plant height were positive and significant, while for seed yield, and height of first
pod were negative and significant. According to the results of the this study Samin, with
its large seed size and other desirable characteristics and plant population of 35 plants
m? can be recommended for planting in Sanandaj and similar climatic areas.

K ey words: Agronomic characteristics, Chickpea, Grain yield, Plant population.
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