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Pulses are the second important group of crops after cereals, providing high dietary protein 
(20 to 25%), along with rich supplement of calcium and iron. They play an important role to 
enhance soil fertility through biological nitrogen fixation and also pass on the benefits to 
associated non legume and subsequent crops. In NER of India, farmers mostly go for 
monocropping of rainfed rice. It is estimated that more than 5 lakh ha of low lying area in the 
region remain fallows after harvest of rice during rabi season. Such fallow land can be 
brought under cultivation, with short duration varieties of summer pulses such as cowpea. To 
identify suitable date of sowing of summer pulse (cowpea) for lowland rice fallow, the current 
study was undertaken. The present experiment revealed that cowpea should a choice of 
summer pulse for cultivation in lowland rice fallows because of its consistent performance in 
all sowing dates. It is also revealed the maximum grain yield was obtained when the crop is 
sown on 4th March. 
 

1. Introduction 
 

Rainfed agro-ecologies in India contribute around 
65% of the net sown area, about 84-87% of pulses/minor 
millets, 80% of horticultural crops, 77% of oilseeds, 66% of 
cotton and 50% of cereals are cultivated under un-irrigated 
condition in the country (Singh et al. 2016). Thus, rainfed 
agro-ecologies are playing a major role in our food 
production and there by national economy. A majority of 
this area (about 11.7 M ha) remains fallow after rice harvest. 
Hence, there exists a vast scope for expansion of these areas 
(rice fallows) under low input and low water requiring pulse 
crops. However, residual moisture content in the soil profile 
after rice harvest could limit sowing of succeeding crops as 
these areas virtually ended up with drying, while some low-
laying areas were still wet, that these areas could not be 
taken up for sowing immediately resulting in delayed 
sowing. Secondly, absence of reliable source of irrigation 
(due to lack of tube wells, water harvesting structures 
including farm ponds), life saving irrigation could not be 
possible (Praharaj and Blaise 2016). 
 
 

________________ 
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In NER of India, farmers mostly go for rainfed rice farming 
and leave their land fallow after rice harvest. More than 5 lakh 
ha of such low lying areas are estimated as rice fallows in the 
NE States (Singh et al. 2014). Farmers mostly grow long 
duration rice cultivars and harvesting is sometimes delayed up 
to second week of December. Many low lying rice fields 
remain saturated even after rice harvest. Poor soil drainage 
accompanied with prevalence of low to very low temperature 
in later part of December restricts the scope of Rabi pulses. 
However, these rice fallows offer a good scope for diversified 
crop intensification through area expansion under short 
duration summer pulses. Pulses play an important role to 
enhance soil fertility which benefits component crops in 
association and subsequent crops in succession. Approximately 
20-40% increase in yield of subsequent crops raised after 
pulses has been reported (Joshi 1998). Cultivation of pulses 
was also reported as an effective means of rehabilitating 
degraded soils and can contribute significantly to achieve twin 
objectives of increasing productivity as well as improving the 
sustainability of cereal-based cropping systems (Yadav et al. 
1998). The soil and agro-climatic conditions of the NER of 
India are favourable 
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for pulses cultivation. With proper knowledge of optimum 
sowing time, pulses could be optimally grown in rice fallow 
areas of the NER. Cowpea (Vigna unguiculata L.), 
frenchbean or rajmash (Phaseolus vulgaris L.), blackgram 
(Vigna mungo L.) and greengram (Vigna radiata L.) etc. are 
the potential pulses for cultivation in rice fallows in NER 
(Ali 2014). However, sufficient information is not available 
on this very aspect. Keeping in view of the aspect the 
present experiment was be undertaken at the experimental 
Farm of College of Post Graduate Studies (CAU, Imphal), 
Umiam, Meghalaya during the summer season of 2016 with 
the objective to identify the best sowing date of summer 
pulse (Cowpea) in rice fallows of Meghalaya. 
 

2. Materials and Methods 
 

The investigation was carried out at the 
experimental Farm of the College of Post Graduate Studies 
(CAU, Imphal), Umiam in Ri-Bhoi district, Meghalaya 
during the summer 2016. Geographically the experimental 
site is located in North-East hill region of India at 25°41’N 
latitude, 91°54’E longitude and at an elevation of 950 m 
above the mean sea level (MSL). During crop season, at the 
experimental site a total rainfall of 625 mm was recorded. 
The weekly average of the maximum and minimum 
temperature during the cropping season ranged from 30.31-
23.36oC and 18.41-11.27oC, respectively. The average 
relative humidity recorded during crop season was 66.92%. 
The weekly average of maximum and minimum temperature 
was recorded as 30.31oC and 11.27oC during 17th standard 
week in the month of April and 8th standard week in 
February, respectively. The highest rainfall of 111.7 mm 
was recorded in 21st standard week in the month of May.  

The experiment consist of four date of sowing i.e., 19th 
February, 26th February, 4th March and 11th March, 
replicated thrice. The varieties used for the present 
investigation is Rambha/V 240. The observations on plant 
height (cm); LAI; dry matter accumulation (g per plant); root 
dry weight (g plant-1); number of root nodules per plant; yield 
and yield attributing traits; days taken to 50% flowering, days 
taken to pod formation and days taken to first pod picking 
were recorded. 
 

3. Results and Discussion 
 

The plant height (cm) and leaf area index (LAI) are 
presented in Table 1. Higher plant height was observed in D4 

treatment (sowing date: 11th March) over rest of the treatment, 
except during harvest, where higher plant height was observed 
for treatment D3 (4th March). Among the various treatment 
combinations no significant difference in plant height was 
observed between sowing dates D1 and D3 and between D3 and 
D4 at all the stages of growth (viz. 30, 45, 60 DAS and at 
harvest). But there was significant difference in plant height 
for crops sown on D2 and D3 in all the stages of crop growth. 
Further significant difference in plant height was observed for 
crop sown on D1, D4 and D2, D4 at all the stages, except on 
harvest stage where no significant difference in plant height 
was observed. Higher value of LAI was recorded from cowpea 
sown on 4th March at all the stages of growth over the other 
remaining dates of sowing. LAI recorded from 11th March 
sown crop while being at par with former recorded second 
higher value. Significant difference in LAI was observed 
between D1-D3 and D1-D4 at all the stages of growth. 
However, no significant difference in LAI was observed for 
crop sown on D3 and D4 at all the stages of growth. For 
treatment combinations D2-D3 and D2-D4 there were no 
significant difference in LAI at both 30 and 

 
Table 1. Effect of sowing dates on plant height and LAI during various growth stages of summer cowpea 

 Plant height (cm) LAI  

Treatments 30 DAS 45 DAS 60 DAS Harvest 30 DAS 45 DAS 60 DAS 
D1 23.00 36.07 47.20 70.27 0.78 1.62 3.36 
D2 23.07 34.47 49.33 68.22 1.37 1.79 3.53 

D3 26.73 38.67 52.87 72.72 1.56 1.97 4.01 
D4 31.53 41.27 56.93 70.33 1.51 1.95 3.98 

Treatment combinations        
D1-D2 NS NS NS NS S NS NS 

D1-D3 NS NS S NS S S S 
D1-D4 S S S NS S S S 

D2-D3 S S S S NS NS S 
D2-D4 S S S NS NS NS S 

D3-D4 NS NS NS NS NS NS NS 

D1: 19th February, D2:  26th February, D3:  4
th March, D4: 11th March 
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45 days after sowing (DAS), however, at 60 DAS a 
significant difference in LAI was observed. In case of D1-
D2 combination significant difference in LAI was only 
observed at 30 DAS. The analyzed result on plant dry 
weight (g plant-1) is presented in Table 2. The difference in 
plant dry weight due to variation in sowing dates was non 
consistent at various stages of growth. Higher dry matter 
accumulation at harvest stage was recorded from 19th 
February sown crop. And significantly minimum dry matter 
accumulation at harvest was recorded from 11th March 
sown crop. Significant difference in dry matter accumulation 
was observed for D3-D4 combination at all stages of growth. 
For D1-D2 combination there was no significant difference 
in dry matter accumulation in all stages, except at harvest 
where significant difference in dry matter accumulation was 
observed. For the combinations D1-D4 and D2-D4 there 
were no significant difference in  

dry matter accumulation at both 30 and 45 DAS but at 60 DAS 
and at harvest significant difference in dry matter 
accumulation was observed. The root dry weight and number 
of root nodules per plant are presented in Table 3. Root dry 
weight follows similar trend as that of plant dry matter 
accumulation. The difference in root dry weight due to 
variation in sowing dates was also non consistent at various 
stages of growth. Higher root dry weight at harvest stage was 
recorded from 19th February sown crop. And significantly 
minimum root dry weight at harvest was recorded from 11th 
March sown crop. For treatment combinations D1-D2 and D2-
D4 no significant difference in root dry weight was observed at 
all the stages of growth. While there was no significant 
difference in root dry weight at both 45 and 60 DAS for the 
combinations D1-D3, D2-D3 and D3-D4, however, at 30 DAS 
there was significant difference in root dry weight for these 
combinations.  

 
Table 2. Effect of sowing dates on dry matter accumulation during various growth stages of summer cowpea 

 Dry matter accumulation (g plant-1) 

Treatments 30 DAS 45 DAS 60 DAS Harvest 
D1 1.53 3.81 9.43 27.86 

D2 1.32 3.84 10.32 17.63 
D3 0.70 2.52 11.28 17.88 

D4 1.17 4.19 7.13 10.69 

Treatment combinations     

D1-D2 NS NS NS S 
D1-D3 S S NS S 

D1-D4 NS NS S S 
D2-D3 S S NS NS 

D2-D4 NS NS S S 
D3-D4 S S S S 
D1: 19th February, D2:  26th February, D3:  4

th March, D4: 11th March 

 
Table 3. Effect of sowing dates on root dry weight and number of root nodules at various growth stages of summer cowpea 

                                   Root dry weight plant -1 (g ) Number of root nodules plant-1 
Treatments 30 DAS 45 DAS 60 DAS 30 DAS 45 DAS 60 DAS 
D1 0.42 0.69 3.00 9.00 26.67 9.00 

D2 0.46 0.71 2.49 10.33 28.00 10.33 

D3 0.21 0.98 2.43 14.33 38.67 15.00 
D4 0.75 0.93 1.95 10.67 30.67 7.33 

Treatment combinations    
D1-D2 NS NS NS NS NS NS 

D1-D3 S NS NS S S S 

D1-D4 NS NS S NS NS NS 
D2-D3 S NS NS S S NS 

D2-D4 NS NS NS NS NS S 
D3-D4 S NS NS S S S 

D1: 19th February, D2:  26th February, D3:  4
th March, D4: 11th March 
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Significantly higher number of root nodules was recorded 
from 4th March sown cowpea at all the stages of growth over 
all other remaining date of sowing. And minimum number 
of root nodules was recorded from 19th February sown crop 
at all the stages, except at 60 DAS where 11th March sown 
cowpea recorded minimum number of root nodules. Among 
the various treatment combinations, D1-D3 and D3-D4 

recorded significant difference in number of root nodules at 
all the stages. While the combinations D1-D2 and D1-D4 

recorded no significant difference in number of root nodules 
at all the stages. For D2-D3, there was significant difference 
in number of root nodules at all the stages, except at 60 
DAS, where it was non-significant while for D2-D4 

combination, significant difference in number of root 
nodules was recorded only at 60 DAS. 
 
Phenological stages  
 
Data on days taken to emergence, days taken to 50% 
flowering, days taken to pod formation and days taken to 
first pod picking are presented in Table 4. Out of all the four 
sowing dates, it has been observed that 19th February sown 
summer pulses took significantly maximum number of days 
to emergence, 50% flowering, pod formation and harvesting, 
respectively, over all other sowing dates. And minimum 
number of days to attain, the above penological stages was 
recorded from 11th March sown summer cowpea, except for 
days taken to emergence, where 4th March sown summer 
cowpea while being at par with 11th March sown cowpea 
recorded minimum number of days taken to emergence. 
There was significant difference in number of days taken to 
emergence, 50% flowering, pod formation and harvesting 
for the treatment combinations; D1-D3, D1-D4, D2-D3 and D2-
D4. While D1-D2 combination, 

show no significant difference in number of days taken to 
attain the above phonological stages. For D3-D4 combination 
the difference in number of days taken to emergence and pod 
formation was non-significant, however, there was significant 
difference in number of days taken 50% flowering and days 
taken to harvesting. 
 
Yield attributes of summer cowpea 
 
The data on yield attributes of summer cowpea as affected by 
date of sowing are presented in Table 5. Number of pods per 
plant was found to be significantly higher when sowing was 
done on 4th March over all other remaining sowing dates. 
Minimum number of pods per plant was recorded from 19th 
February sown crops. Among various combinations of 
treatment D1-D2 and D3-D4 did not show any significant 
difference in number of pods per plant. While other remaining 
combinations (D1-D3, D1-D4, D2-D3 and D2-D4) show 
significant difference in number of pods per plant. Number of 
grains per pods did not varied significantly due to variation in 
date of sowing, however, relatively higher number of grains 
per pods was recorded from 4th March sown cowpea,  
relatively lower number of grains per pods was recorded from 
4th March sown crops. Maximum grain weight per plant was 
recorded from 4th March sown cowpea over all the remaining 
date of sowing, minimum grain weight per plant was recorded 
from 26th February sown cowpea. Significant difference in 
grain weight per plant between different treatment 
combinations was recorded from only from D1-D3, while for 
the other remaining treatment combinations the difference in 
grain weight per plant was found non-significant. Significantly 
higher value of test weight was recorded for cowpea which 
was sown on 11th  

 

Table 4. Effect of sowing dates on days taken to emergence, days taken to flowering, days taken to pod formation and days 
taken to pod picking of summer cowpea 

 
Days taken to 
emergence 

Days taken to 
flowering 

Days taken to pod 
formation 

Days taken to first pod 
picking 

Treatment     

D1 10.67 46.33 55.00 88.33 
D2 9.67 42.67 51.00 85.33 

D3 7.33 36.67 42.00 78.00 
D4 7.67 33.33 40.67 67.33 

Treatment combinations     
D1-D2 NS NS NS NS 

D1-D3 S S S S 
D1-D4 S S S S 

D2-D3 S S S S 
D2-D4 S S S S 
D3-D4 NS S NS S 

D1: 19th February, D2:  26th February, D3:  4
th March, D4: 11th March 
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March over all other remaining date of sowing.  And 4th 
March sown cowpea recorded significantly lower value of 
test weight over all other date of sowing. Among the various 
combinations of treatment, only D1-D3 and D1-D4 

combinations shows significant difference in test weight 
while the difference in test weight was found non-significant 
in other treatment combinations. Shelling percentage was 
found to be significantly higher when sowing was done on 
4th March as compared to other remaining date of sowing. 
And significantly lower shelling percentage was recorded 
when sowing was done on 19th February. There was 
significant difference in shelling percentage in all the 
treatment combinations, except for the combination; D3-D4. 
 

Discussion 
 
It has been observed that cowpea (C1) has attained 
maximum plant height (72.72 cm, at harvest) when sown on 
4th March (D4), however minimum plant height (68.22 cm, 
at harvest) for the crop was recorded when sown on 26th 
February (D2). The reduction in plant height in early sown 
crop (19th and 26th February) might be attributed to the 
prevailing lower temperature while in late sown crop (4th and 
11th March), higher temperature during their vegetative 
growth period might have adversely affected plant 
development. This results obtained is well in agreement with 
the earlier finding of Chovatia et al. (1993), Aziz et al. 
(1996) and Tekale et al. (2011). Maximum plant and root 
dry weight was recorded when sown 19th, while minimum 
was recorded from 11th March sown (D4) pulses. This might 
be due to low and high temperatures during first (D1) and 
fourth (D4) date of sowing, respectively during vegetative 
growth and reproductive period as dry matter accumulation 
is the function of both vegetative as well as reproductive 
growth. Higher temperature during 11th March (D4) 
decreases the duration of crops which leads to decrease dry 
matter accumulation per plant in all the 11th March sown 
summer pulses. Similar results were also cited by Sharma et 
al. (2008), Singh and Singh (2009) and Moniruzzaman et al. 
(2007). 
 
Higher LAI was recorded from 4th March sowing (D3) 
whereas maximum LAI, was recorded from fourth date of 
sowing, i.e. 11th March (D4). And minimum LAI was 
recorded from 19th February (D1) sowing. This is also due to 
optimum temperature and sunshine hours during third and 
fourth date of sowing, favouring development of higher 
photosynthetic surface area as compared to low temperature 
and less sunshine hour prevailing during first and second 
sowing which restrict the growth of leaf area. This result is 
in agreement with the findings of Sreelatha et  

al. (1999) and Saini and Negi (1998). Difference in number of 
root nodules per plant was observed due to different dates of 
sowing at all growth stages. Maximum number of root nodules 
per plant was recorded from 4th March (D3). However, 
minimum number of root nodules per plant was observed, 
when they were sown on 19th February (D1). This might be due 
to vigour’s plant growth during third (D3) and fourth (D4) 
sowing date which assimilated higher photosynthetic product 
and partition of assimilates to nodules which helped in better 
root development. These results confirm the findings of 
Chovatia et al. (1993), Ram and Dixit (2000) and Singh and 
Singh (2009). Maximum number of days to attain various 
phenological stages (days taken to emergence, flowering, pod 
formation and pod picking) was recorded when were sown on 
19th February (D1). And minimum number of days to attain the 
same was recorded from 11th March sown crop. The reason for 
variation in days to first flowering may be attributed to 
variation in growing environment particularly the temperature 
due to different sowing times. Similar results were elucidated 
by Mozumder et al. (2003) and Jana (2005) in Frenchbean and 
Miah et al. (2009) in mungbean.  
 
Among the yield attributing parameters number of pods per 
plant, test weight and shelling percentage were significantly 
influenced by dates of sowing. Higher number of pods per 
plant and shelling percentage were recorded under 4th March 
sowing (D3) but it was at par with 11th March sowing (D4). 
Lower number of pods per plant and shelling percentage were 
recorded under 19th February sowing (D1). However maximum 
test weight for all the pulses was recorded when sowing was 
done on 11th March (D4), while the minimum test weight was 
recorded from 19th February sowing (D1). Number of grain per 
pods and grain weight per plant did not varied significantly 
due to different dates of sowing. This might be due to genetic 
character and not due to treatment effect. Variation in yield 
was observed due to variation in sowing dates. Maximum 
grain yield, biological yield and stover yield was recorded 
from 4th March sowing (D3). This was due to various reasons 
such as higher plant population at D3 (4th March) as compared 
to other dates of sowing, higher number of pods per plant, 
number of grains per pods, grain weight per plant, test weight 
and shelling percentage. The results confirm the findings of 
Reddy et al. (2010) and Faroda et al. (1983.) The minimum 
grain yield, biological yield and stover yield was recorded 
from 26th February sowing. This was because of lower plant 
population at harvest and decrease yield attributing characters 
(pods per plant, grain per pods etc.) due to low temperature 
and soil moisture which restrict plant growth and development. 
Similar finding was also reported by Bhowmick et al. (2008), 
Tekale et al. (2011), Ihsanullah et al. (2002) and Jahan and 
Adam (2012).  
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Table 5. Effect of sowing date on yield attributes (number of pods plant-1, number of grain pod-1, grain weight plant-1, test 
weight and shelling%) of summer cowpea 

 

Conclusion 
 
On the basis of the findings of the above experiment it can be 
concluded that cowpea is a choice of summer pulse for 
cultivation in lowland rice fallows because of its consistent 
performance in all sowing dates. Maximum grain yield was 
recorded when the crop was sown on 4th March.  
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