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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
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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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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.
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