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Extended abstract

Introduction

Chickpea (Cicer arietinum L.) is one of the most important legumes in the world (Keifer, 2018). After
India, Australia, and Pakistan, Iran has taken the fourth rank in terms of chickpea cultivation area, and
the decrease in rainfall and especially the plant's exposure to heat and drought stress at the end of the
season is the reason for the decrease in crop yield (SabaghPour et al., 2010; FAO, 2018). In general,
drought stress and its relationship with the reduction of yield and its components in crops plants can be
primarily attributed to the closing of stomata in response to low soil water content, during which the
entry of carbon dioxide into the leaf is reduced, and as a result, it causes a reduction in photosynthesis.

Materials and methods

In order to investigate the effect of irrigation regimes on the yield and yield components of chickpea
(Cicer arietinum L.), an experiment was conducted at the research farm of Shahed University during
2021-2022 as a split plot design in the form of random complete blocks. The first factor is irrigation
systems at three levels: 1) supplementary irrigation (Irrigation at two sowing times and before flowering
based on 20% available soil water, 2) complete or control irrigation (irrigation based on 20% available
soil water), 3) Low irrigation regime (irrigation based on 40% available soil water) is the second factor
of autumn (November 15) and spring (March 15) sowing dates. Irrigation was carried out in the form of
streams and stacks, and the ends of the plots were completely closed to prevent water from escaping.
Data analysis and calculations related to simple Pearson correlation coefficients between traits were
performed with SAS (ver 9.4) and SPSS (ver 23) software, respectively, and the average of treatments
was compared by LSD test at a statistical level of 5%. The graphs were drawn using Excel software.

Results and discussion

The results of the variance analysis of the interaction between irrigation regime and planting date
showed that there is a significant difference between the traits of number of branches per plant, number
of pods per plant, plant height, number of seeds per plant, harvest index, biological yield and seed yield.
The results of comparing the averages also showed the highest number of branches per plant (9.83), the
number of pods per plant (30.5), plant height (51.08) cm, and the number of seeds per plant (26.66).
The harvest index was 0.48 percent, the biological yield was 4670 kg ha1, and the seed yield was 2384.17
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kg ha-t for the autumn planting date treatment under the autumn irrigation regime (irrigation based on
draining 20% of crop capacity moisture). The highest correlations with grain yield were obtained by
traits: plant height (r = 0.986™), number of branches per plant (r = 0.966""), harvest index (r = 0.962™),
number of seeds per plant (r = 0.961%), biological yield (r = 0.956™), hundred seed weight (r = 0.933")
and number of empty pods per plant (r = 0.880%).

Conclusion

In general, the results of this experiment indicate that the Low irrigation regime is more efficient than
Supplementary irrigation in all traits after the control irrigation regime in autumn sowing. Therefore,
the Low irrigation regime is suggested as a low irrigation regime suitable for the conditions of the tested
region for the sowing of chickpeas in autumn, and in addition, other autumn sowing dates of this variety
should be studied.
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Table 1. Average temperature and rainfall in the crop year 2021-2022
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Table 2. Physical and chemical characteristics of experimental farm soil
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Table 3. Variance analysis of the effect of irrigation regimes and planting date on chickpea yield and yield components

a5l slaws 20 Sy pld Sluwd 2995 0
Gigr 39 pls olawy S LRV
axy® Soo sl sl ; w Plant humid
L - Branch % &% “y Pl Job Number of weight
wedi @b 61 pumber per Plant Number of Pods Hollow pod per g .
S.0.V DF plant Height pods per plant  length plant (Flowering)
A 2 0.035 8.58 3.48 0.0047 0.142 0.670"
Block (B)
eledy 5 j557™ 51544 2456 158 7.66™ 240.00"
Irrigation regime(I)
Sl w35 x50,
BxI 4 0.402 5.02 4.22 0.0032 0.156 3.05
X
wedls &b 1 22.0™ 157.53™ 115.06™ 0.010™ 4.64" 3.10"™
planting date(P)
I“’I""@)"'X‘S)L*f' ®  p  390" 4521 4541 0005  0.141" 1.15™
X
. P““‘" &bl o 0202 490 189 0.026™ 0.178 0.321
X
Error s 0.085 4.34 1.68 0.006 0.439 2.09
Sl 4.73 5.91 6.14 483 17.09 12.46
CV (%)
Table 3. Continued alol.Y Jous
ailo dlasy ails a9 89 &g S 039
oy Ye Age o PHIW Sy O > els
o ')‘, Number Seed 100- plant dry ) Sigdew  cldloy
¥ gbe oLl o geed weight per  grain weight s o,5das Yield Harvest
S.0.vV df  per plant plant Weight Maturity Grain yield  biologic index.
A 2 0.59 0.41 1.94 924.1 6191.2 326316.6  0.0007
Block (B)

Delmi 5 796" 271" 2480 331.8™  2898223"* 12240200 0.024™

Irrigation regime

. 1‘5)‘*3‘ M0 493 048 3818 61.81 126412  97666.6  0.0006
X

wASEN 1 g1190 421 19986 g950n 1097301 540800.0° 0.001%

planting date(P)

l"‘*i’)"@)"'“)‘f‘ ™3 5 3289°  078® 2373  88.31" 2043477 1296800 0.002*
X

) Pwlf CSERSE S I 19.16 0.39  311.88 39.005 612.83  112850.0 0.001
X
Error o> 4.23 0.13 13.78 17.11 473474  61750.0  0.0003
el el 11.67 6.21 11.28 23.67 5.85 10.32 4.77
CV (%

doy0 ) 50 Jliol maw ol pe g s pre e Dgli pae oS 5 4y i g % NS
ns, * and**: no significant difference and significant at 5% and 1%, respective.
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Table 4. The average comparison of the interaction of irrigation regimes and sowing date on yield and yield components

of chickpea
Lo oloas plo olawi &ilo olaws
&b PO eyl Sy g ofdes o Sles el
bty ~_ Branch %% Number Number  ¥I° g by
Sowing &l ®3  number  Plant  of pods of seed Grain Yield Harvest
date  Irrigation regime per plant  Height per plant per plant  yield biologic index
em kg hat-—— %
Control &bl pil)
irrigation T 9.832 51.08% 30.52 26.66% 2384.17% 46702 0.482
regime sl
ol Low irrigation ™3 gsb 355 250 18430 122341° 1900°  0.40%
Autumn r€gime Sl es
Supplementary &' @3 e oa0 jsed 13000 60660 11700 031°
irrigation LS5 ' ' ' ' '
Control Sl w25)
irrigation oo . 5.83¢ 38.83° 19.33¢ 18.11>  1498.218 3270° 0.42°
regime wald
ol Low irrigation ™3 e 3% 450 19210 78105¢ 2260° 037
Spring regime Sslps
Supplementary &)l 3o oee 10°  507.50° 1170  0.33«
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The means have a common letter of no significant difference with LSD test at 5% level
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Table 5. Results of comparison of the average effect of irrigation regime and planting date on chickpea yield and yield
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Sed (Pods  Number of Hollow weight Seed weight ~ 100-grain
Treatment length) per plant pod Flowering g per plant Weight
$sl w55 9
Irrigation regime
Control ol w23 2 . . , ,
irrigation regime el 2.08 5.16 18.88 7.56 34.85
Low irrigation - b b b a a
regime Sl 3, 1.80 3.43 7.31 6.47 33.04
Supplementary &bl w5 . b b b .
irrigation o 1.09 3.04 8.65 3.45 30.79
clls b
Sowing date
Autumn ol 1.632 4.382 12.032 6.31° 35.362
Spring o)l 1.682 3.37 11.202 5.34° 30.42°
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The means have a common letter of no significant difference with LSD test at 5% level
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Table 6. Correlation coefficients of studied traits in autumn under control irrigation regime (below diameter) and spring
under control irrigation regime (above diameter)

1 2 3 4 5 6

1 &g 30 ALl ooy 1

Branch number per plant
2 o eyl g gp3™ 1

Plant height
3 Sy pldsla g 7760 g 705m 1

Number of pods per plant
4 pods tength plds 9773 0821 0.884° 1
5 “g 3 Sy plidlai g ager 00357 -0467™  0.648™ 1

Number of hollow pod per plant
6 BM e F ol gogons L0362 05547 0598™  -0.059™ 1

Plant humid weight at flowering
gy &ils dlass

7 0.934™  0.952™  0.870° 0922  0.788"  -0.564"™
Number of seed per plant

8 . oAb oiy gogss 035 0555 0588 -0.057"  0.999"
Seeds weight per plant

9 _ “hws iy 0937 0.880°  0.670° 0592 0.772%  -0.354™
100 seeds weight

10 S P Ng SAS 05 190 0199 0618 0680 00217  -0.580™
plant dry weight at Maturity

1 wlbodes  ng76* 0986  0.733®  0.794" 0.880°  -0.436™
Grain yield

12 Sdmesdes gg99*  go50™ 0742 0864  0.812°  -0.522m
Yield biologic

13 cbloy @Sl 293 09ea™  0.703®  0.851" 0.849°  -0.574™

Harvet index

Table 6. Continued wlol.f Jgus
7 8 9 10 11 12 13
gy yo dild dlaay 1
Number of seed per plant
Wp e ol oseen 1
Seeds weight per plant
abwesis ggsr  037on 1
100 seeds weight
10 «;"\'.‘.‘“‘) PLE L Sl a9 0.405"s -0.555M _0.006" 1
plant dry weight at Maturity
1 aboydes 61 0433® 0933 0160 1
Grain yield
2 . . . Sl 9 5L 0.960"  -0.526™  0.806™  0.238™  0.956™ 1
Yield biologic
ceblon S Le 0.955™  -0.574™  0.844" 0.325"  0.962""  0.943™ 1

Harvet index

a0 ) 90 Jlasl mdaw jo jls pxe g o pre pd Dglas pae oS 5 4y s g % NS
ns, * and**: no significant difference and significant at 5% and 1%, respectively
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