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Abstract 
The present investigation was conducted during the years 2019 and 2021 to study the effect of date of 

sowing on physiological and biochemical attributes of Cowpea. The cowpea variety CS88 was sown on 

three different dates, viz., March 30 (S1), May 30 (S2), and June 30 (S3), under the recommended package 

and practices in a plot size of 12 m2 (4.0 m x 3.0 m) with a row-to-row spacing of 30 cm for each 

treatment in three replications by using a split-split plot design. The result of the two-year experiment 

showed that there was a significant variation in the physiological parameters like test weight, standard 

germination speed of germination, seedling length, seedling dry weight, seedling vigour index, electrical 

conductivity, and Enzyme activities like Catalase (CAT), Peroxidase (POX), Dehydrogenase activity 

(DHA), and superoxide dismutase (SOD) were also significantly affected by different dates of sowing. 

The yield of different sowings varied significantly. The maximum germination percentage (88.79% and 

87.73% in year 2019 and 2021 respectively) and maximum biochemical activity was recorded in seed 

obtained from the seeds of second sowing (May 30). On the basis of present investigation it is concluded 

that early sowing and a delay in sowing time both reduce the seed quality attributes of cowpea. 
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Introduction 

Cowpea {Vigna unguiculata (L.) Walp.} Is an annual legume that belongs to the family 

Leguminoceae (Cobbley and Steele, 1976) [5]. The wild unguiculata is common in tropical 

Africa, indicating that it was domesticated here before spreading to other areas of the world 

(Purseglove, 1976) [33]. The cowpea crop is primarily grown in savanna areas of tropical 

Africa, and the top producers of cowpea are Nigeria, Benin, Burkina Faso, and Niger. In terms 

of climatic adaption, cowpea is similar to maize, with the exception that it needs more heat and 

is therefore more susceptible to frost. 

Cowpea is also termed as poor man's protein. Most likely it is Central Africa native crop. In 

terms of its nutritional aspects’ cowpea grain has 23.4 per cent protein, 1.8 per cent fat and 

60.3 per cent carbohydrate on dry weight basis. Besides it is a good source of calcium and 

iron. The plant shoot and leaves are very high in calcium, phosphorus, and Vitamin B content 

(Maynard, 2008) [24]. In general, cowpea is produced for fodder needs, green pods and grain 

purpose. It can also be used as a cover crop, mixed crop, catch crop, or green manuring crop in 

a number of cropping systems. Green pods of cowpea are used as a vegetable. Under well 

suited conditions, it has the able capacity to fix the atmospheric nitrogen in soil @ 56 kg ha-1 

amalgamated with symbiotic bacteria (Yadav, 2003) [41]. 

The planting date is also among the most important factors that influence growth and yield. 

Crop germination, growth, yield, and quality depend on it. The planting date, as a climatic 

element, affects the vegetative and reproductive phases, as well as their ratio and hence the 

final output of legumes (Lopez et al., 2008) [21]. The timing of planting is also crucial for 

planning and arranging a farmer's work schedule. The best strategy to increase the yield and 

quality of beans is to plant them at the appropriate time, taking into account the local 

environmental conditions. The ideal sowing date can be determined using both climate 

indicators like temperature, rainfall, day length, and wind as well as non-climate factors 

including pests, diseases, weeds, birds, and production expenses (Mazaheri and Majnoon, 

2005) [25]. India produced 13.1 Mt of pulses from 22.4 Mha with an average productivity of 

585 kg ha-1 in 2005-06 (Anonymous, 2007) [3]. 

www.thepharmajournal.com


 
 

~ 2126 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
India is the world's top producer and consumer of pulses. 

Pulses are produced in India in 25.23 million tonnes, with a 

predicted need of 35 Mt by 2030 (Farmer Portal, 2018) [10].  

In our country, cowpea productivity is really low. Therefore, 

adequate agronomic measures must be taken to increase 

cowpea yield. Furthermore, an appropriate planting date 

extends the vegetative stage, allowing more assimilates to be 

transported to sinks, whereas a late planting date causes early 

flowering, resulting in a reduction in dry matter, a fall in the 

number of produced pods, and ultimately yield loss 

(Mozumber et al., 2003) [28]. 

In our country, cowpea productivity is really low. Therefore, 

adequate agronomic measures must be taken to increase 

cowpea yield. 

 

Materials and Methods 

Freshly harvested seeds of variety CS-88 were procured from 

Forage Section, Department of genetics and plant breeding 

and study was conducted on farm research area and laboratory 

of department of Seed Science & Technology CCS Haryana 

Agricultural University, Hisar. The experiment was carried 

out using split-split plot design with three Replications. Three 

sowing dates viz. 30 March (S1), 30 May (S2) and 30 June (S3) 

were taken. Plant height and number of leaves of three plants 

were recorded randomly, and these were averaged to calculate 

the mean height and number of leaves at different growth 

stages. The pod clusters, number of pods per clusters, number 

of pods per plant, pod weight per plant in three randomly 

selected plants were counted after full maturity of crop in 

each plot. Then it was averaged to calculate the mean value. 

The length and number of seeds per pod of five randomly 

selected pods after picking was averaged from each plot to get 

the mean value. Randomly 1000 seeds replicated thrice were 

counted from each treatment in each replication to calculate 

the test weight. For calculating standard germination one 

hundred seeds replicated thrice in each treatment in each 

replication were placed in between papers method (B.P.) and 

kept at 20±1 °C in seed germinator. The seedlings were 

evaluated on the day of final count (10th day) and normal 

seedlings were considered for per cent germination according 

to the rules of International Seed Testing Association (ISTA) 

2011 [16]. Speed of germination was calculated according to 

the formula given by Maguire, 1962 [22]. The seedling vigour 

indices were calculated according to the method suggested by 

Abdul Baki and Anderson (1973) [1]. The electrical 

conductivity of seed leachates was measured by electrical 

conductivity meter (ISTA, 2015) [17]. The enzyme extract was 

prepared as described earlier for SOD and the CAT activity 

was measured by slightly modified method of Sinha (1972) 
[39]. The enzyme extract was prepared as described earlier for 

SOD and CAT was assayed for POX activity estimation by 

determining the rate of guaiacol oxidation in the presence of 

H2O2 at 470 nm (Rao et al., 1998) [35]. Dehydrogenase activity 

(DHA) test was performed as per method given by Kittock 

and Law (1968) [20]. For the purpose of kinetic and regulatory 

properties, the enzyme activity is expressed in terms of units 

g-1 fresh weight and was calculated by the commonly used 

formula of Giannopolitis and Ries (1977) [13]. The statistical 

analysis will be done by using OPSTAT analytical software 

for split-split plot Design for field parameters and Completely 

Randomized Design (CRD) for laboratory parameters (Panse 

and Sukhatme, 1985) [30]. 

 

Results and Discussion 

Physiological parameters 

The test weight showed significant difference during both 

years i.e. 2019 and 2021 of experiment due to different dates 

of sowing (Table 1). Higher test weight was recorded in seeds 

of second sowing in both years (114.69g and 106.9g resp.) 

and seeds of third sowing showed minimum test weight 

among all the sowing dates (93.13g and 92.22g resp.) 

however results showed that first sowing gave better results as 

compared to other sowing dates the results are in conformity 

with Bensen and Temple (2008) [4]. 

Significant results were realized for standard germination per 

cent among different sowing dates (Table 1). The highest 

germination percentage was recorded in seed obtained from 

the seeds of second sowing 88.79% and 87.73% in year 2019 

and 2021 resp. due to better environment condition during 

various stages of growth of plant. The lowest germination was 

observed in third sowing 85.03% and 84.19% in year 2019 

and 2021 resp. the finding are congruent with what was 

previously reported by Sumalatha et al., (2019) [40]. Results on 

speed of germination showed that there was a significant 

differences among the different sowing dates (Table 1). 

Maximum speed of germination was recorded in second 

sowing (0.70) followed by first sowing (0.62). The minimum 

speed of germination (0.47) was found in third sowing in year 

2019. In year 2022 the maximum speed of germination (0.69) 

was found in second sowing and minimum speed of 

germination (0.46) was found in third sowing. Our data is in 

line with previous research conducted Bensen and Temple 

(2008) [4]. 

The seedling length (cm) of cowpea under different sowing 

dates had significance difference as presented in table 1. 

During both the years of experiment, seedling length was 

significantly affected by different sowing times. Maximum 

seedling length was recorded in second sowing (37.71 cm) 

followed by first sowing (33.08 cm). The minimum seedling 

length (27.58 cm) was found in third sowing in year 2019. In 

year 2021, the maximum seedling length (37.27 cm) was 

found in second sowing and minimum seedling length (27.31 

cm) was found in third sowing. 

Result on seedling dry weight (mg) of cowpea showed there 

was a significant difference in both the years (2019 and 2021) 

among the different dates of sowing (Table 1). During both 

the years of experiment, seedling length was significantly 

affected by different sowing times. Maximum seedling length 

was recorded in second sowing (295.75 mg) followed by first 

sowing (283.63 mg). The minimum seedling dry weight 

(278.75 mg) was found in third sowing in year 2019. In year 

2021, the maximum seedling dry weight (289.75 mg) was 

found in second sowing and minimum seedling dry weight 

(273.94 mg) was found in third sowing. The results are in 

accord with earlier studies conducted by Kasul et al., (2003) 
[18] and Khatun et al., (2009) [19]. 

The vigour index – I of cowpea differs significantly due to 

different dates of sowing in both the years 2019 and 2021 

(Table 2). Maximum vigour index-I was recorded in second 

sowing (3350) followed by first sowing (2912). The minimum 

vigour index-I (2350) was found in third sowing in year 2019. 

In year 2021, the maximum vigour index-I (3272) was found 

in second sowing and minimum vigour index-I (2302) was 

found in third sowing. These findings are supported by 

Dornbos (1995) [18] and Rahman et al., (2006) [34]. 

Seed from second sowing of cowpea in both the years of 
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experiment 2019 and 2021 showed significantly highest 

vigour index II 26277 and 25437 resp. followed by the first 

date of sowing 24948 and 23738 resp. the lowest vigour index 

II was showed in third date of sowing 23738 and 23907. 

The data pertaining to vigour index-II of cowpea under 

different sowing dates is presented in table 2. During both the 

years of experiment, vigour index-II was significantly 

affected by different sowing times. Maximum vigour index-II 

was recorded in second sowing (26277) followed by first 

sowing (24948). The minimum vigour index-II (23738) was 

found in third sowing in year 2019. In year 2021, the 

maximum vigour index-II (25437) was found in second 

sowing and minimum vigour index-II (23907) was found in 

third sowing. 

Results on electrical conductivity showed there was a 

significant difference among the seeds harvested from the 

different dates of sowing of cowpea (Table 2) Minimum 

electrical conductivity was recorded in second sowing (24.36 

µS cm-1g-1) followed by first sowing (28.47 µS cm-1g-1). The 

maximum electrical conductivity (46.47 µS cm-1g-1) was 

found in third sowing in year 2019. In year2021 the minimum 

electrical conductivity (24.71 µS cm-1g-1) was found in second 

sowing and maximum electrical conductivity (46.90 µS cm-1g-

1) was found in third sowing. 

 

Biochemical parameters 

The data pertaining to catalase activity of cowpea under 

different sowing dates is presented in table 3. During both the 

years of experiment, catalase activity was significantly 

affected by different sowing times. Maximum catalase 

activity was recorded in second sowing (44.87) followed by 

first sowing (41.43). The minimum catalase activity (32.95) 

was found in third sowing in year 2019. In year 2021, the 

maximum catalase activity (44.36) was found in second 

sowing and minimum catalase activity (32.62) was found in 

third sowing. 

The data pertaining to peroxidase activity of cowpea under 

different sowing dates is presented in Table 3. During both 

the years of experiment, peroxidase activity was significantly 

affected by different sowing times. Maximum peroxidase 

activity was recorded in second sowing (0.347) followed by 

first sowing (0.317). The minimum peroxidase activity 

(0.268) was found in third sowing in year 2019. In year 2021, 

the maximum peroxidase activity (0.297) was found in second 

sowing and minimum peroxidase activity (0.238) was found 

in third sowing. 

There was significant reduction in dehydrogenase activity 

from of cowpea under different sowing dates. During both the 

years of experiment, dehydrogenase activity was significantly 

affected by different sowing times. Maximum dehydrogenase 

activity was recorded in second sowing (2.55) followed by 

first sowing (2.32). The minimum dehydrogenase activity 

(1.96) was found in third sowing in year 2019. In year 2021, 

the maximum dehydrogenase activity (2.52) was found in 

second sowing and minimum dehydrogenase activity (1.94) 

was found in third sowing (Table 3). 

Different Dates of sowing on cowpea during both the years 

2019 and 2021 exhibited consistent and significant difference 

on superoxide on superoxide dismutase activity (table 3). The 

minimum superoxide dismutase activity (50.62) was found in 

third sowing in year 2019. In year 2021, the maximum 

superoxide dismutase activity (59.36) was found in second 

sowing and minimum superoxide dismutase activity (47.62) 

was observed in third sowing. 

 

Field parameters 

The data pertaining to field emergence index of cowpea under 

different sowing dates is presented in table 4. During both the 

years i.e. 2019 and 2021 of experiment, field emergence index 

was significantly affected by different sowing times. 

Maximum field emergence index was recorded in second 

sowing (23.95) followed by first sowing (20.35). The 

minimum field emergence index (17.11) was found in third 

sowing in year 2019. In year 2021, the maximum field 

emergence index (23.67) was found in second sowing and 

minimum field emergence index (16.94) was observed in 

third sowing. These findings are in accordance with the earlier 

studies conducted by Mazed et al., (2015) [26]. 

The data pertaining to seedling establishment of cowpea 

under different sowing dates is presented in table 4. During 

both the years i.e. 2019 and 2021 of experiment, seedling 

establishment was significantly affected by different sowing 

times. Maximum seedling establishment was recorded in 

second sowing (84.79%) followed by first sowing (82.87%). 

The minimum seedling establishment (79.03%) was found in 

third sowing in year 2019. In year 2021, the maximum 

seedling establishment (82.73%) was found in second sowing 

and minimum seedling establishment (77.19%) was found in 

third sowing. So, second sowing is best for both the years. 

 
Table 1: Effect of sowing date on seed quality parameters (Test weight, Germination, Speed of germination, Seedling length, Seedling dry 

weight) 
 

Year (2019) 

Sowing date ↓ Test weight (g) Germination percentage Speed of germination Seedling length (cm) Seedling dry weight (mg) 

S1(30 March) 106.91 87.87 0.62 33.08 283.63 

S2(30 May) 114.69 88.79 0.70 37.71 295.75 

S3(30 June) 93.13 85.03 0.47 27.58 278.75 

CD@5% 0.20 0.05 0.002 0.03 4.14 

Year (2021) 

S1(30 March) 104.02 85.50 0.61 32.19 279.50 

S2(30 May) 113.33 87.73 0.69 37.27 289.75 

S3(30 June) 92.22 84.19 0.46 27.31 273.94 

CD@5% 0.14 1.80 0.003 0.07 0.14 
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Table 2: Effect of sowing date on Seed quality parameters (Vigour 

index and electrical conductivity) 
 

Year (2019) 

Sowing date ↓ 
Vigour 

index-I 

Vigour 

index-II 

Electrical conductivity 

(µS cm-1g-1) 

S1(30 March) 2912 24948 28.47 

S2(30 May) 3350 26277 24.36 

S3(30 June) 2350 23738 46.47 

CD@5% 7.12 23.12 0.16 

Year (2021) 

S1(30 March) 2755 23907 29.28 

S2(30 May) 3272 25437 24.71 

S3(30 June) 2302 24078 46.90 

CD@5% 3.31 52.20 0.13 

 

Table 3: Effect of sowing date on seed biochemical parameters 
 

YEAR (2019) 

Sowing Date 

↓ 

Catalase 

activity 

(μmoles mg-

1 dry 

weight) 

Peroxidase 

activity 

(μmoles 

mg-1 dry 

weight) 

Dehdrogenase 

activity  

(O.D. g-1 ml-1) 

Superoxide 

dismutase 

(μmoles mg-

1 dry 

weight) 

S1(30 March) 41.43 0.317 2.32 59.32 

S2(30 May) 44.87 0.347 2.55 64.36 

S3(30 June) 32.95 0.268 1.96 50.62 

CD@5% 0.05 0.001 0.01 0.84 

Year (2021) 

S1(30 March) 40.32 0.277 2.26 55.32 

S2(30 May) 44.36 0.297 2.52 59.36 

S3(30 June) 32.62 0.238 1.94 47.62 

CD@5% 0.57 0.001 0.03 0.05 

 

Table 4: Effect of sowing date on Seed quality parameters (Field 

emergence index and seedling establishment) 
 

Year (2019) 

Sowing Date ↓ Field emergence index 
Seedling 

establishment (%) 

S1(30 March) 20.35 82.87 

S2(30 May) 23.95 84.79 

S3(30 June) 17.11 79.03 

CD@5% 0.06 0.19 

Year (2021) 

S1(30 March) 19.80 79.50 

S2(30 May) 23.67 82.73 

S3(30 June) 16.94 77.19 

CD@5% 0.05 0.16 
 

The results revealed that various field and laboratory 

parameters declined to the lowest value with the delay in the 

sowing time among the three sowings. The seed crop sown on 

30th May (S2) was found to be optimum time for cowpea seed 

production and recorded maximum seed yield, it further 

results in higher plant height, number of leaves, number of 

clusters per plant, number of pods per cluster, number of pods 

per plant, length of pod, number of seeds per pod and seed 

yield as compared to the early as well as delayed sowing. 

Sowing done on 30th March (S1) showed up a decline and a 

further decline was observed in 30th June sowing in the above 

mentioned parameters. The probable reason for maximum 

yield in 30th May sowing may be due to the benefit of longer 

period available for plant growth and seed development. The 

relatively longer period available from sowing to maturity 

was very favourable for achieving higher yield. The decline in 

seed yield and quality due to early sowing may be due to less 

germination at lower temperature at nights which ultimately 

affected yield of the crop and decline in seed yield and quality 

in late June sowing may be the result of short growing period 

available for crop growth and seed development, indicated by 

1000- seed weight, germination percentage, seedling length, 

seedling dry weight, vigour indices, field emergence index 

and seedling establishment.  

Although there were substantial differences amongst cowpea 

genotypes in terms of pod features, there was no significant 

effect of sowing dates on individual pod weight. However, 

sowing dates and cowpea genotypes had an impact on green 

pod production per plant, with planting in April and May 

producing the highest green pod yield per plant. (Peksen, 

2000) [31]. The results were also supported by Shiringani, 

(2011) [38], Saglam, (1997) [36], Mbong, (2010) [27], Fatokun et 

al., (2002) [11], Ibeawuchi et al., (2004) [14], Obadoni et al., 

(2009) [29], Dhital et al., (1998) [6], Ezeaku et al., (2015) [9]. 

Sowing date have significant effect on seed yield and quality 

also in other crops like soyabeans (Adjei-Twum, 1978; May 

et al., 1989) [2, 23], okra (Sayeed, 1988) [37], (Yadev, 1999; 

Incalcaterra et al., 2000) [42, 15], groundnut (Doku and 

Karikari, 1970) [7], and maize (Free et al., 1966; Pendleton, 

1969) [12, 32]. 
 

Conclusion 

On the basis of present investigation, it is concluded that to 

produce quality seed of cowpea, the crop should be sown in 

the last week of May. The maximum seed yield and better 

seed quality were found in 30th May sowing (S2) followed by 

30th March sowing (S1) and minimum in 30th June sowing (S3) 

for both the years. 
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