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Effects of irrigation regime and plant density on some yield and ecological and
physiological indications of chickpea (Cicer arietinum L)
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ABSTRACT

In order to investigate the effects of irrigation regime and plant density on agronomic and some
physiological traits of chickpea (Cicer arietinum), a split-plot layout based on a randomized complete
block design with three replications conducted at the research field of University of Tehtan (Karaj- Iran)
in 2015-2016. The irrigation regime included eight levels (A1 =full irrigation at all growth stages, A2 =
irrigation to grain filling and then cut, A3 = irrigation to podding and then cut, A4 = irrigation to
flowering and then cut, A5 = low irrigation or 50% of full irrigation at all growth stages, A6 = 50% of full
irrigation to grain filling and then cut, A7 = 50% of full irrigation to podding and then cut, A8 = 50% of
full irrigation to flowering and then cut) and plant density at three levels (30, 40 and 50 plants.m) were
considered as the main and subplots factor, respectively. The results showed that total chlorophyll and
chlorophyll a, b, leaf area index, leaf relative water content, light use efficiency and seed yield were
declined under water deficit but the light extinction coefficient and water use efficiency increased. The
highest seed yield (2068 kg/ha) obtained from 40 plants.m. Also, under the low irrigation conditions, by
applying 50% irrigation in all stages of chickpea growth the optimum yield can be produced.
Keywords: Chickpea, chlorophyll, leaf area index, leaf relative water content, water use efficiency.
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Table 1. Physiochemical properties of the experimental site soil.

Available K Available P

Sand Silt Clay OC Total N

Depth (cm) (mg kg-1) pH (@S m-1) Soil texture %
0-30 125 8.3 8.4 Clay Loam 25 44 31  0.76 0.09
30-60 125 2.2 8.5 Clay Loam 26 44 30 062 0.07
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Table 2. Variance analysis of the physiological traits of chickpea affected by irrigation regimes and plant

Mean of Squares

D - —
.0V F Water use Relative Chlorophyll  Chlorophyll Total Leaf Radiation Extinction .
. water area use . Seed yield
efficiency a chlorophyll . - coefficient
content index efficiency
Replication 2 0.000004 ™ 1.2m™ 0.00028 "™ 0.00003 ™ 0.000512 " 0.0082 " 0.0021 "™ 0.0007 "™ 14919.1 ™
Irigation 7 0010861  226.22"  0.01660" 003030" 03344”00701 0.0878"  3609856.2"
regimes (a)
Main Error (a) 14 0.000004 5.37 0.00016 0.00033 0.0048 0.0009 0.0009 9708.13
Pla”t(g‘;”s'ty 2 0006389 8821  0.00309" 000499  00481"  00198"  0.0419%  110489.92"
Irrigation
Plant xregimes 14 0.001053" 218 ™ 0.00097™ 0.00163™ 0.0061 " 0.0155™ 0.0004 "™ 13252.41 ™
density
Sub Error (b) 32 0.0000004 418 0.00031 0.00054 0.0037 0.0008 0.0009 10993.04
%C.V. 31 2.66 5.48 5.42 4.96 2.67 433 5.26

Wbl ge de )0 S5 gz Jleiol a0 by 5510 s g 5hle pxe pae by oS Say s 5 % NS
ns, * and **: non-significance and significance at 5% and 1%of probability levels , respectively.
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Table 2. Mean comparison of chickpea relative water content of leaf and extinction coefficient affected
by irrigation regimes

Relative water content

Yield Extinction coefficient of leaves Irrigation

(Kg/ha) (Based on photosynthetic absorption %) regimes
radiation )

2892.32a 0.46e 83.84a Al
2737.38b 0.51d 80.78b A2
2087.56d 0.56¢ 79.72bc A3
1781.21e 0.59b 77.06de A4
2253.92¢ 0.54c 78.2cd A5
1750.61e 0.59b 75.67e A6
1342.54f 0.72a 71.89f A7
1075.879 0.75a 68.159 A8
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Al= full irrigation at all growth stages, A2= irrigation to grain filling and then cut, A3= irrigation to podding and then cut, Ad4=
irrigation to flowering and then cut, A5= 50% of full irrigation at all growth stages, A6= 50% of full irrigation to grain filling and

then cut, A7=50% of full irrigation to podding and then cut and A8= 50% of full irrigation to flowering and then cut. The numbers
with the same letters are not significantantly different.
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Table 3. Mean comparison of chickpea yield and physiological traits affected by irrigation regimes and
plant density

Yield L L. Relative water content .
(Kg/ha) Extinction coefficient %) Plant density (M?)
(Based on photosynthetic absorption radiation )
1945.17b 0.71a 78.72a 30
2068.22a 0.59b 77.12b 40
1957.14b 0.52¢ 74.9c 50

The numbers with the same letters are not significantantly different.
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Table 5. Mean comparison of physiological traits of chickpea affected by irrigation regimes and plant

density
Radiation use Total Chlorophyll  Chlorophyll Water use
efficiency chlorophyll b a efficiency Treatments
(/M) (mg/g FW) (mg/g FW)  (mgl/g FW) (%) Plant Irrigation
1.13efg 0.48cd 0.13c 0.36¢c 0.3r 30
1.27ab 0.57a 0.14a 0.43a 0.37i 40 Al
1.14efg 0.52ch 0.13b 0.39%b 0.320p 50
1.1ghi 0.45d-g 0.11c-f 0.34c-f 0.35Im 30
1.24cb 0.54ab 0.13ab 0.4ab 0.37h 40 A2
1.13efg 0.47de 0.12cd 0.35cd 0.32p 50
1.11fgh 0.42g-j 0.1g-i 0.32f-i 0.32q 30
1.13efg 0.46def 0.11cde 0.35cde 0.36j 40 A3
1.21cd 0.43e-h 0.11d-g 0.32d-g 0.36k 50
1.05ij 0.39h-k 0.1k-i 0.3h-k 0.39f 30
1kl 0.44efg 0.11c-f 0.33c-f 0.42c 40 A4
1.06ij 0.39jkl 0.1i-l 0.29i-1 0.4e 50
1.04jk 0.43f-i 0.11g-f 0.32e-h 0.33n 30
1.1ghi 0.45d-g 0.11c-f 0.34c-f 0.35 40 A5
1.32a 0.44¢fg 0.11c-f 0.33c-f 0.35m 50
1.15ef 0.4h-k 0.1g-i 0.39+j 0.4ef 30
1.17ed 0.43fgh 0.11d-g 0.32d-g 0.41d 40 A6
1.07hij 0.429-j 0.1e-i 0.32¢-i 0.43b 50
1kl 0.37klm 0.09k-m 0.27j-m 0.39f 30
1.07hij 0.39jkl 0.1i-l 0.29i-I 0.4e 40 A7
0.97ml 0.36kIm 0.09j-m 0.27j-m 0.44a 50
0.91n 0.35Im 0.09Im 0.26lm 0.320 30
0.96Im 0.35Im 0.09kIm 0.27kIm 0.389 40 A8
0.93mn 0.33m 0.08m 0.25m 0.34n 50

Sokel wdad =Ad (go GME Al o 10 (Lol adad =A3 coails alye 4o (o kol @8 =A2 (gu, Al e pled yo JulS (5,L0T =AL
goiails al> o 50 (o lal alad s 5 (55lol o5 = AB ((gad, al> ye plad jo JolS (6Ll aus 0 B4) (5,lo] o5 =A5 ( aulS al> o o
S alin By boolael . oal8 al> o 0 o)Ll qdad e 5 (55lol o A8 (san M Al o ;0 (5Ll whad e 5 (5 L] oS = AT
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Al= full irrigation at all growth stages, A2= irrigation to grain filling and then cut, A3= irrigation to podding and then cut, A4=
irrigation to flowering and then cut, A5= 50% of full irrigation at all growth stages, A6= 50% of full irrigation to grain filling and
then cut, A7= 50% of full irrigation to podding and then cut and A8= 50% of full irrigation to flowering and then cut. The numbers

with the same letters are not significantantly different.
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Figure 1. Effects of irrigation regimes (A) and plant density (B) on leaf area index of chickpea. Al=full
irrigation at all growth stages, A2= irrigation to grain filling and then cut, A3= irrigation to podding and
then cut, A4= irrigation to flowering and then cut, A5=50% of full irrigation at all growth stages, A6=
50% of full irrigation to grain filling and then cut, A7= 50% of full irrigation to podding and then cut and
A8=50% of full irrigation to flowering and then cut.
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