Identifying the appropriate time of sowing and variety for chickpea cultivation in the
Western-Terai Region of Nepal

ABSTRACT

An appropriate time of sowing and selecting a suitable variety are the most important factors for
the production of chickpea (Cicer arietinum L.). Thus, a field experiment was conducted to
determine the consequence of sowing times on the growth and yield of chickpea varieties. This
experiment was conducted at 28° 06" 45'N latitude, 81° 35" 58' E longitude, and 182 masl during
the winter season of two consecutive years, 2022 /23 and 2023 /24 . It was laid out in a split-plot
design with three replications involving five sowing times viz ., 1% November, 8" November, 15"
November, 22" November, and 29" November as a main factor, and two promising varieties viz . ,
KPG 59 and ICCV 97207 as a sub-factor in ten treatment combinations. The sowing time
significantly influenced the days to flowering and maturity at one percent and the yield and harvest
index at five percent significance levels. The 15" November sown chickpea produced the highest
seed yield (2679 kg/ha) and harvest index (38.9), as compared to the rest of the sowings.
Comparatively, the variety ICCV 97207 took longer days to flower and mature (98 and 148 days) ,
taller plant (65.5cm), higher 100 seed weight (24.5 g), and ultimately higher seed yield (2544
kg/ha and harvest index (37.4) .
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INTRODUCTION

Chickpea cultivation is integral to the Nepalese farming systems, as it plays an important role in
food and nutritional security, income generation, and improvement of soil property. This crop
is widely cultivated in the Terai region during the winter under a rice—based cropping system.
Chickpea is cultivated on about 10793 ha with a production of 12196 t and productivity of 1022
kg/ha (Pokhrel and Poudel, 2024) . The partially cultivated areas and low productivity of the
chickpea as a pulse crop in the country have increased the national import of pulses. The
importation of chickpea in the country contributes 22% and 20% of the total pulse import quantity
and value, respectively, as Nepal imported 4641 t with an import value of 3.7 billion NRs
(Pokhrel and Poudel, 2024) . The growth rate of area (-2.0%), production (0.4%), and
productivity (2.0%) of the chickpea over the fifteen years, the country showed a decreasing
trend in the area, while negligible increasing trends in production and productivity (Pokhrel etal.
2018) . Hence, there is a need to increase the area, production, and productivity of chickpea to
substitute its import and increase chickpea farm income.

There are various factors for the low productivity of chickpea, but poor plant establishment and
growth due to haphazardly sowing and selection of variety are the most important yield-limiting
factors. The identification of a suitable time of sowing and the selection of appropriate variety
are the most critical factors for improving its growth and development, and ultimately increasing



its production and productivity in the country (Pokhrel et al. 2023; Richards et al. 2022,
Thombre etal. 2019; Varoglu and Abak, 2019; Salih etal. 2018; Sekhar etal. 2015) . Thus,
it is imperative to study the influence of different sowing times and varieties on the seed yield and
yield-attributing parameters of chickpea to identify the appropriate sowing time and variety for
increasing the production and productivity of chickpea in the western terai region of Nepal .

MATERIALS AND METHODS

A field experiment was conducted at Grain Legumes Research Program (GLRP), Khajura,
Banke, Nepal (28° 06" 45'N latitude, 81° 35" 58' E longitude and 182 masl) during the winter
season for two consecutive years, 2022/23 (Year I) and 2023/24 (Year Il) . It was laid out
in a split-plot design with three replications involving five sowing dates viz ., 1%t November, 8™
November, 15" November, 22" November, and 29" November as a main factor, and two
promising varieties viz., KPG 59 and ICCV 97207 as a sub-factor in ten treatment combinations .
The seeds were sown continuously in 50 cm row spacing in the individual plot of 6 m?. Fertilizers
were applied @ 20:40:20 kg N:P20s:K>0 per ha and all the recommended practices were
adopted as per needed . All the growth development, yield, and yield-attributing parameters were
recorded in the experiment. Similarly, the harvest index (HI) was calculated as the ratio of
economic vyield to total biological yield, while the normalized difference vegetation
index (NDVI) was recorded with the use of GeoNDVI Sensor in the study .

Soil characteristics

The soil characters of the experimental plots were found to be sandy loam with a neutral pH (6.8)
that contains a low amount of organic matter (1.79%) and nitrogen (0.08%) buta high amount
of phosphorous (118.5 kg/ha) and potassium (285.2 kg/ha) .

Climatic condition

In both experimental years, the study area did not receive precipitation during the crop—growing
season from November to April, while there was a minimum air temperature recorded at 7.5 °C
in January and a maximum air temperature of 34.6 °C in April .

Statistical analysis
All the data recorded in the experiment were analyzed statistically at a probability level <0.05 by
using the statistical software R-stat versionR 4.4 .1.

RESULTS

Impact of sowing time

The impact of sowing time on growth, development, yield attributes, and yield of the chickpea are
presented in Tables 1, 2, and 3. The growth parameter, plant height was not influenced by the
sowing time in chickpea. However, on average, the plant height was recorded at 60.3 cm (29"
November) to 65.4 cm (15" November), but comparatively taller plants of chickpea found
under 15" November (65.8 cm) sown condition in the 1% year while observed taller under 1%
November (65.0 cm) sown condition in the 2" year of the experiments. In contrast, a



significant effect of sowing time at P <0.01 was noted on days to flowering and maturity of the
chickpea. the pooled data indicated significantly longer days to flowering (105 days) in
chickpea under 1t November sowing condition followed by 8" November, whereas shorter days
to flowering was observed under 22" November (90 days) and 29" November (86 days) sown
conditions. The days to flowering were observed from 86 to 102 days, and 86 to 110 days in 1%
and 2" years of the experiments, respectively. Similarly, chickpea sown on 1% November took a
longer duration to mature (160 days) followed by 8" November (152 days), while acquired
shorter days to sown under 29" November (132 days) . moreover, the time to mature ranged
from 130 to 157 days in the 1% year and 134 to 162 in the 2" year of the experiments.

The pooled data on the number of pods per plant, normalized difference vegetation index (NDVI),
and hundred seed weight were found non-significant due to the effect of sowing time in chickpea.
However, the number of pods per plant ranged from 56 (29" November) to 65 (8" and 15"
November) , NDVI reading ranged from 0.63 (29" November) to0.75 (1% November), and
hundred seed weight ranged from 20.5 (29" November) to21.7 (1% November) .

The results from the impact of sowing time on the seed yield and harvest index of chickpea
indicated that there was only a significant effect existed on P < 0.05. The pooled data from
the experiment showed that the higher straw yield (4607 kg/ha) was noted under the 22"
November sown condition, while it observed a lower (3750 kg/ha) under the 29" November
sown condition. In contrast, a significantly higher seed yield (2679 kg/ha) was established in
the 15" November sown condition, which seemed statistically similar to the sown on 1%
November, 8" and 22" November. But, chickpea was sown on 29" November had produced
significantly the lowest yield (1834 kg/ha) compared with the rest of the sowing treatments.
The seed yield of chickpea ranged from 2137 kg/ha (29" November) to 3038 kg/ha (22"
November) , 1531 kg/ha (29" November) to 2334 kg/ha (1% November) in the 1%t and 2"
years of the experiment, respectively. Likewise, the significantly higher harvest index (38.9)
was experienced under the 15" November sown condition, while it was observed as the lowest in
the 29" and 22" November sown conditions. The harvest index of chickpea ranged from 32.2
(29" November) to35.1 (8" November), 33.9 (29" November) to 44.4 (15"November)
in the 1%t and 2" years of the experiment, respectively .

Impact of variety

The days to floweringat P < 0.01, days to maturityat P < 0.01, and plant heightatP < 0.05
differed significantly due to the effect of the variety in chickpea (Table 1) . Comparatively,
longer days to flowering (98 days) and maturity (148 days), and taller plants (65.5cm) were
found in variety ICCV-97207 compared with KPG-59.

The chickpea varieties did not influence the number of pods per plant and NDVI reading but had
influenced significantly (P < 0.01) the hundred seed weight in the experiment. The higher
number of pods per plant (64) was noted in variety ICCV-97207, while the higher NDVI value
was observed in variety KPG-59, but a significantly higher hundred seed weight at 24 .5 g was
recorded with variety ICCV-97207 as compared to the variety KPG-59 (17.69) .



The pooled data from the 1% and 2" years of the experiment determined that all the yield

parameters of the chickpea were not affected significantly by the varieties.

However, higher

straw yield (4378 kg/ha), seed yield (2544 kg/ha), and harvest index (37.4) were recorded
in variety ICCV-97207 compared with variety KPG-59.

Table 1. Impact of sowing time and variety on growth and development parameters of

chickpea

Treatment Days to flowering (DTF) Days to maturity (DTM) Plant height (cm)

Year| Yearll Pooled Yearl Year Il Pooled Year | Year Il Pooled
Sowing time
15t November 101a 110a 105a 157a 162a 160a 62.8 65.0 63.9
8™ November 102a 97b 99%b 151b 153b 152b 65.1 62.9 64.1
15" November 94b 95bc 94c 1470 146¢ 146¢ 65.8 64.9 65.4
22" November 93b 88cd 90cd 138c 136d 137d 63.5 60.3 61.9
29" November 86¢ 86d 86d 130d 134d 132e 61.0 60.0 60.3
LSD (0.05) 4.04 7.73 4.09 5.78 5.22 3.76 7.67 6.35 4.86
Variety
KPG-59 91b 92b 92b 143 144b 143b 60.9b 60.4b 60.7b
ICCV-97207 99a 97a 98a 147 149a 148a 66 .4a 64.6a 65.5a
LSD (0.05) 2.55 4.89 2.59 3.65 3.30 2.059 4.85 4.02 3.07
F-test
Sowing time *x *x *x x* ** x* ns ns ns
Varlety * % * % nS * k * * * * * *
S_owing . * K ns ns ns ns ns ns ns ns
timexVariety
MSE 11.56 42.32 11.88 23.63 19.27 10.03 41.65 28.61 16.70
CV% 3.6 6.85 3.62 3.4 3.0 2.17 10.1 8.55 6.47

Table 2. Impact of sowing time and variety on yield attributing parameters of chickpea

No. afpodper plant !\Iormalized difference vegetation 10(_) seed
Treatment : index (NDVI) weight, g

Year | Year Il Pooled  Yearl Year Il Pooled  Year |l
Sowing time
1t November 70 54 62 0.77a 0.72 0.75 21.7
8™ November 78 52 65 0.68b 0.72 0.70 20.9
15" November 74 56 65 0.73ab 0.61 0.67 20.7
22" November 73 48 61 0.71b 0.62 0.67 21.4
29" November 56 55 56 0.66b 0.60 0.63 20.5
LSD (0.05) 19.20 12.09 10.81  0.058 0.15 0.20 2.0
Variety
KPG-59 67 52 60 0.72 0.74 0.73 17.6b
ICCV-97207 74 54 64 0.70 0.72 0.71 24 .5a
LSD (0.05) 12.14 7.64 6.84 0.036 0.17 0.13 1.27
F-test
Sowing time ns ns ns * ok ns ns ns
Variety ns ns ns ns ns ns **
Sowing timex
Variety ns ns ns ns ns ns ns
MSE 260.80 103.46 82.75 0.0024 0.130 0.030 2.88
CVs 22.96 19.18 17.61 6.91 25.41 15.10 8.05




Table 3. Impact of sowing time and variety on yield of chickpea

Straw yield, kg/ha Seed yield, kg/ha Harvest index, %
Year | Year |l Pooled Year | Year |l Pooled Year| Yearll

Treatment

Pooled

Sowing time
1%t November 5267 3455 4361 2803a 2334a 2569a 34.8 40.5ab 37.7a
8" November 5497 3232 4365 2954a 2205a 2580a 35.1 41.2a 38.2a

15t 3026a 2679 38.9a
November 5978 3040 4509 2332a 33.6 44.4a
22 3038a 2048a 2543a 37.8ab 36.1ab
November 5743 3471 4607 34.5
29 2137b 1531b 1834b 33.9b 33.1b
November 4507 2993 3750 32.2
LSD (0.05) 1042.08 938.38 743.34 542.04 363.90 401.38 3.37 6.63 3.58
Variety
KPG-59 5368 3149 4259 2640 2037 2338 32.9b 39.5 36.3
ICCV-97207 5429 3327 4378 2944 2144 2544 35.2a 39.6 37.4
LSD (0.05 659.0 593.48 470.13 342.81 230.15 253.85 2.13 4.19 2.26
F-test
Sowing time  ns ns ns * ** * ns * *
Variety ns ns ns ns ns ns * ns ns
Sowing timex

- ns ns ns ns ns ns ns ns ns
Variety
MSE 76803.5 62272.8 39082.6 20785.7 93601.2 11393.8 8.07 31.15 9.08
CVs 16.23 24.36 14 .47 16.32 14 .64 13.82 8.34 14.11 8.18

Interaction effect

The interaction effect of sowing time and variety on chickpea cultivation showed a non-significant
difference in the seed yield (Fig. 1) . However, the results of the experiment specified that the
higher seed yield of chickpea was found from variety ICCV-97207 with the sowing on 1%
November (2826 kg/ha), while it was noted the lowest from the variety ICCV-97207 (1770
kg/ha) that sown on 29" November .
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Fig. 1. Interaction effects of sowing time and variety on seed yield of chickpea (F-test =
ns)



DISCUSSION

In the study, sowing time significantly influenced the days to flower and maturity, plant height,
seed yield, and harvest index of the chickpea. The earlier flowering and maturity, shorter plant
height, and lowered seed yield and harvest index of chickpea were observed under late sown
conditions. The delayed sowing conditions imparted the lowered growth and development of
chickpea which might be due to the compression of growing periods. In reverse, the earlier sown
condition provides ample time and favorable climatic conditions, especially light, temperature,
etc. during growth, development, and maturity stages for proper crop growth and development
results longer growing period and higher yield (Pokhrel et al 2023) . Richards etal (2020) also
conclude that environmental factors such as temperature, moisture availability, and day length are
the main drivers of phenological development in chickpea.

The shorter plant height and low yield of chickpea under later sown conditions compared with
earlier sown conditions were also reported by different authors (Varoglu and Abak 2019; Salih et
al 2018; Sekhar et al 2015) .  Similar to this study, Thombre et al (2019) also reported a
significantly higher yield of chickpea under the 15" November (1737 kg/ha) sown condition as
compared to 30" November, 15 December, and 30 December. Likewise, in another study done
by Sekhar et al (2015) the higher seed yield of chickpea was found under the 1%t November
(1522 kg/ha) sowing condition as compared to 1%t October, 3" October, 3™ November, and 1%
December sowing environments. But, in contrast to this study, Varoglu and Abak (2019) stated
the higher seed yield of the chickpea under 10" December (4050 kg/ha) sown conditions as
compared to 30" October, 20" November, 30" December and 20" January in Mediterranean
climatic conditions.

Similarly, the variety of chickpea imparted significantly to the days to flowering and maturity, and
plant height. This differential in flowering and maturing time, and plant height of the chickpea
varieties were due to the inequality in their genetic makeup and characters. The insignificant
difference in seed yield of tested chickpea varieties under this study was in the same line with
Thombre et al (2019), as they reported the seed yield of chickpea varieties ranged from 1205 to
1460 kg/ha within seven tested varieties. The variation in the yield of chickpea due to varietal
differences was also reported by Varoglu and Abak (2019), and Salih et al (2018) in their
different studies.

Both the tested varieties performed better under early sowing conditions and poor under later
sowing conditions. Similar observation, a non-significant interaction effect of sowing time and
variety on chickpea seed yield was also reported by Sekhar et al (2015) under 1% October, 3™
October, and 1% November sowing conditions with including four varieties .

CONCLUSION

Identifying appropriate variety and suitable time for sowing are the most important factors for
chickpea production. Sowing of appropriate variety at an appropriate time could help to utilize
all the production inputs efficiently, which optimizes the yield. Based on the above results, it is



concluded that 1% to 3 weeks of November is an appropriate time for sowing chickpea in the
study area. The chickpea sown at 1% to 3@ week of November produced 29% more yield than
the sown in the last week of November, where the variety ICCV-97207 is the most suitable for
cultivation. However, more research can be carried out for a more detailed study of the findings .
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