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Introduction 
 

Cowpea [Vigna unguiculata (L).Walp] is the 

crop of all round utilization, grown for tender 

pods and seeds, dry seeds as pulses, green 

leaves and even roots. The immature pods and 

seeds as well as dry seeds besides being used 

as fresh vegetable and pulse are also frozen 

and canned. It is one of the excellent legume 

forage and green manure crops. It valued in 

different countries for its varied uses. It is the 

key dietary staple for the poorest section of 

many under developed and developing 

countries of Africa, Latin America and Asia.  

 

 

 

 

 

 

 

 
 

Cowpea is a food grain legume and important 

source of proteins, vitamins and minerals for 

the predominantly vegetarian population and 

is popularly known as “Poor man’s meat” and 

“richman’s vegetable” (Singh and Singh, 

1992).  
 

As a forage crop, it is quick growing, high 

yielding, with substantially rich biomass 

production, grows well with associated crops 

and is highly proteinaceous. It is mainly 

grown as mixed/intercrop with cereals for 
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A field experiment was conducted at farming system research unit of Krishi Vigyan 

Kendra, Kandhamal as a part of ongoing effort to collect the data in connection to dry 

matter accumulation and partitioning in three cultivars of cow pea during growth and 

development stages in two consecutive summer and Kharif season of the year 2012-13 and 

2013-14. The dry matter partitioning had been worked out at 30, 45 and 60 DAS from the 

stem, leaves and at only 60 DAS from the pods. Results revealed that total dry matter 

production was higher in the summer season as compare to the rainy season and it 

increased gradually with the age of the plant. The accumulation of dry matter was more in 

the pod as compared to leaves and stem. Among the three varieties tested, Maharani 

showed significant higher accretion of dry matter in the stem (3.38 g plant
-1

) as compared 

to Lafa (3.28 g plant
-1

) and Utkal Manika (3.13 g plant
-1

) during summer season. In the 

rainy season Lafa (1.98 g plant
-1

) yielded highest followed by Maharani (1.09 g plant
-1

) 

and Utkal Manika (0.99 g plant
-1

). Varieties showed the similar trends in the accrual of the 

dry matter in the leaves and pods, but the amount varies. Maharani accumulate highest 

during summer season in both leaves and pods 4.60 g plant
-1

 and 25.26 g plant
-1

 

respectively and lafa performed better in rainy season where accrual of dry matter was 

3.01 g plant
-1

 in the leaves and 19.81 g plant
-1

 on the pods. 

 

K e y w o r d s  
 

Cowpea, Dry matter 

accumulation, Days 

after sowing (DAS), 

Seasonal variation. 

 
 
 

Accepted:  

02 March 2017 

Available Online:  
10 April 2017 

Article Info 

 

https://doi.org/10.20546/ijcmas.2017.604.038


Int.J.Curr.Microbiol.App.Sci (2017) 6(4): 347-355 

348 

 

fodder production. Both the grain and the 

haulm are valuable dietary proteins for the 

population and their livestock (Fatokun, 

2002). The grain contains between 20-25 

percent of protein (Bressani, 1985), about 

twice the protein content of most cereals 

(Kay, 1979). It forms a major component of 

the tropical farming system because of its 

ability to improve marginal lands through 

nitrogen fixation and as a cover crop 

(Sanginga et al., 2003; Abayomi, 2008).  

 

The crop can fix about 240 kg ha
-1 

of 

atmospheric nitrogen and make available 

about 60-70 kg ha
-1 

nitrogen for succeeding 

crops grown in rotation with it (CRI, 2006, 

cited by Aikins and Afuakwa, 2008). Cowpea 

cover crops have also been shown to suppress 

nematode in tomato production system by 

Roberts et al., (2005).  

 

Cowpea can also be grown as catch crop or 

mulch crop. Incorporation of cowpea as a 

legume in crop sequences enriches soil 

fertility and provides a dense soil cover to 

check wind erosion and evapo-transpiration 

loss of soil water. 

 

There are various problems pertaining for 

optimum utilization of the growing season in 

the coastal ecosystem of Odisha. Hence, 

efforts have been made to find out the effect 

of seasonal variation on the production of 

three popularly grown cowpea varieties 

through calculating dry matter accumulation 

and partitioning at different developmental 

growth stages. Such information would 

provide an understanding of the growth and 

development of the crop throughout the 

growing period. 

 

Materials and Methods 

 

The experiment was conducted at the farming 

system research unit of Krishi Vigyan 

Kendra, Kandhamal (Odisha) during summer 

(February to May) and Kharif (June to 

September) season of the two consecutive 

years 2012-13 and 2013-14. 
 

The rainfall pattern of the experimental site 

comprised 223 to 304 mm rainfall during 

February to May along with the monthly 

average temperature lies between 24 to 28
0
C 

for the both experimental year respectively. 

Maximum rainfall achieved during the Kharif 

season with the total rainfall ranged between 

1077-1310 mm and the mean monthly 

temperature was 34
0
C. 

 

The soil of the experimental site was sandy 

loam. Soil was slightly acidic (pH-6.21), low 

in organic carbon status (0.17%), low in 

available nitrogen (40.35 kg ha
-1

), high in 

available phosphorus (97.03 kg/ha) and 

medium in available potassium (203.61 kg ha
-1

). 

 

Planting materials 

 

Three popular varieties of cowpea suitable for 

coastal Odisha condition were selected for the 

experiment (Table 1). 

 

The seeds of the above mentioned varieties 

were planted with in 10
th

-15
th

February and 

15
th

-20
th 

June for summer and kharif season 

respectively for the two consecutive 

experimental years, at the spacing 30×10 cm 

and all the others recommended agronomic 

practices were followed. The plot measured 

3m×3m, design was RBD and seven 

replication followed. 

 

Data collection 
 

The growth of the crop was analysed over a 

period. Five plants from each plot were 

carefully uprooted randomly and the roots 

were carefully cut. Plants from each plot were 

placed in polythene bags and tied. Samples 

from the 21 plots were sent to the laboratory 

for growth analysis. Fresh weight for each 

plot sample were taken and recorded after 
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partitioning of whole plant into leaf, stem and 

reproductive parts. After that, dry weight was 

taken after oven dry at 70
0
C to a constant 

weight. The sum of mean dry weight of all the 

plant parts represents total dry matter per 

plant (g). The respective mean dry weight of 

plant parts represents dry matter accumulation 

in leaf, stem and pods per plant (g). There 

were five samplings taken at different stages 

of crop growth i.e. 30, 45 and 60 DAS. 

 

Results and Discussion 

 

The result of total dry matter production in 

the stem presented in table 2 showed that dry 

matter production was maximum in summer 

compared to rainy season for both the 

experimental year 2012-13 and 2013-14. 

There was a gradual increase in the dry matter 

accumulation in the stem starting from the 30 

DAS up to harvest. 

 

In the year 2012-13, during summer lowest 

dry matter accumulated by Utkal Manika 

(2.88 g plant
-1

) at 30 DAS which was 

statistically at par with the other two test 

varieties Lafa (2.89 g plant
-1

) and Maharani 

(2.91g plant
-1

). At 45 DAS total dry matter 

production was found to be higher in 

Maharani (3.19g plant
-1

) which was 

significantly higher than the other two i.e. 

Lafa (3.07 g plant
-1

) and Utkal Manika (3.02 

g plant
-1

) (Table 2). So also, at 60 DAS lowest 

dry matter assembled by the variety Utkal 

Manika (3.27 g plant
-1

) followed by Lafa 

(3.31 g plant
-1

) and their differences were not 

statistically significant but differ significantly 

with Maharani which produced (3.47 g plant
-1

) 

dry matter on the stem only. 

 

Total dry matter accumulation in the stem 

followed a similar pattern for both the year. In 

2011-12 at 30 DAS highest accretion of the 

same was recorded in Maharani (2.78 g plant
-1

) 

which was significantly higher than the other 

two i.e. lafa (2.59 g plant
-1

) and Utkal Manika 

(2.49 g plant
-1

). At 45 DAS Utkal Manika 

(2.74 g plant
-1

) and Maharani (2.85 g plant
-1

) 

showed no significant differences in the 

accumulation of dry matter among them but 

differ significantly with Lafa (2.96 g plant
-1

). 

Lowest accrual of dry matter was noticed in 

Utkal Manika (2.98 g plant
-1

) at 60 DAS 

which differ significantly from the immediate 

follower lafa (3.25g plant
-1

) and Maharani 

(3.28 g plant
-1

) but the later two are 

statistically at par table 2. 

 

Two years pooled mean showed that at 30 

DAS Maharani (2.85 g plant
-1

) showed 

significant differences in the accumulation of 

the dry matter than the other two lafa (2.74 g 

plant
-1

) and Utkal Manika (2.69 g plant
-1

) 

which had statistical parity. At 45 DAS no 

significant difference was found among the 

three varieties tested viz. Utkal Manika (2.88 

g plant
-1

), Maharani (3.02 g plant
-1

) and Lafa 

(3.10 g plant
-1

). The dry matter produced by 

Utkal Manika (3.13 g plant
-1

) at 60 DAS was 

found significantly different from Lafa (3.28 

g plant
-1

) and Maharani (3.38 g plant
-1

) (Table 

2). 

 

During rainy season of the year 2012-13, dry 

matter accumulation was highest in the stem 

of Lafa (1.71 g plant
-1

) after 30 DAS followed 

by Maharani (0.87 g plant
-1

) and their 

differences were statistically significant. 

Lowest accrual of dry matter was found in 

Utakl Manika (0.81 g plant
-1

) that did not 

show any significant difference from 

Maharani but was highly significant from 

Lafa. After 45 DAS lowest dry matter was 

produced by Utkal Manika (0.86 g plant
-1

) 

followed by Maharani (0.99g plant
-1

) and 

their differences was statistically significant. 

Highest productions of the same by Lafa 

(1.86 g plant
-1

) also differ significantly from 

the other two. Similarly at 60 DAS varietal 

differences in accumulation of dry matter 

were highly significant. Lafa recorded the 

highest (1.92 g plant
-1

) followed by Maharani 
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(1.06 g plant
-1

) and Utkal Manika (0.89 g 

plant
-1

) (Table 2). 

 

In the year 2013-14 at 30 DAS Lafa showed 

significant differences in the production of 

dry matter (1.58 g plant
-1

) from the other two 

varieties Maharani (0.78 g plant
-1

) and Utkal 

Manika (0.76 g plant
-1

) but the later two was 

statistically at par. At 45 DAS all the three 

varieties showed significant differences 

among them in the accumulation of dry matter 

i.e. highest production by Lafa (1.95 g plant
-1

) 

followed by Maharani (0.96 g plant
-1

) and 

Utkal Manika (0.83 g plant
-1

). Unlike 45 

DAS, the accretion of dry matter at 60 DAS 

showed statistical parity between the varieties 

Utkal Manika (1.09 g plant
-1

) and Maharani 

(1.12g plant
-1

) but Lafa which produce (2.03 g 

plant
-1

) differ significantly from the other two 

(Table 2). 

 

The two years pooled mean showed no 

significant difference among Utkal Manika 

(0.86 g plant
-1

) and Maharani (0.99 g plant
-1

) 

but differ significantly from Lafa (1.86 g 

plant
-1

) at 30 DAS. Highest accumulation of 

dry matter at 45 DAS was observed in Lafa 

(1.91 g plant
-1

) followed by Maharani (0.98 g 

plant
-1

) and Utkal Manika (0.85 g plant
-1

) and 

their differences were statistically different. 

The accrual of dry matter at 60 DAS showed 

no significant differences among Utkal 

Manika (0.99 g plant
-1

) and Maharani (1.09 g 

plant
-1

) but differ significantly from Lafa 

(1.98 g plant
-1

) (Table 2). Haizel (1972) and 

Turk et al., (1980), also found that cowpea 

varieties have different capacities for dry 

matter accumulation. The dry matter 

accumulation in leaves was significantly 

influenced by growing season at all the 

growth stages.  
 

In 2012-13, during summer season Maharani 

recorded significantly higher dry matter 

accumulation in leaves at 30 DAS (1.90 g 

plant
-1

) compared to lafa (1.78 g plant
-1

) and 

Utkal Manika (1.69g plant
-1

) but the 

differences between the later two was 

statistically at par. Similar trend was observed 

at 45 and 60 DAS where accumulation of dry 

matter was found highest in Maharani (4.19 g 

plant
-1

 and 4.51 g plant
-1

 respectively) which 

differ significantly from the other two 

varieties like lafa (3.47 g plant
-1

 and 4.47 g 

plant
-1

 in that order) and Utkal Manika (3.30 g 

plant
-1

 and 4.17 g plant
-1

 individually) through 

the later two varieties show no significant 

differences among them (Table 3). 

 

The dry matter accumulation in leaves at 30 

DAS in the year 2011-12 was found non-

significant between the lowest produced 

variety Utkal Manika (1.49 g plant
-1

) and its 

immediate follower lafa (1.65g plant
-1

) but 

differ significantly Maharani which produced 

the highest (1.93g plant
-1

). At 45 DAS 

accretion of dry matter in the leaves was 

highest in lafa (3.97g plant
-1

) which differ 

significantly from Maharani (3.66g plant
-1

) 

and Utkal Manika (3.29g plant
-1

) but the 

differences between Maharani and Utkal 

Manika was statistically at par. Unlike 30 and 

45 DAS, the production of dry matter in the 

leaves differed significantly among the three 

varieties at 60 DAS during summer season. 

Maharani which yielded higher (4.68 g plant
-1

) 

followed by lafa (4.45 g plant
-1

) and Utkal 

Manika (3.98 g plant
-1

) and their differences 

were statistically significant (Table 3). 
 

Two years pooled data showed that there were 

no significant differences among the lowest 

produced Utkal Manika (1.59 g plant
-1

) and 

Lafa (1.72 g plant
-1

) at 30 DAS but differ 

significantly from Maharani which produced 

the highest (1.92 g plant
-1

). At 45 DAS no 

significant differences were noticed in the 

accrual of dry matter in leaves amongst Lafa 

that accumulate (3.72g plant
-1

) and Maharani 

(3.92g plant
-1

) but the lowest producer Utkal 

Manika (3.30g plant
-1

) differ significantly 

with Maharani however statistically at par 

with Lafa. Unlikely, at 60 DAS the accretion 

of dry matter showed statistical parity 
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between all the three varieties like Maharani, 

Lafa and Utkal Manika which yielded 4.60g 

plant
-1

, 4.46g plant
-1

 and 4.07 respectively 

(Table 3). 

 

The results of total dry matter production 

during rainy days for both the two 

experimental years are presented in table 3. In 

the year 2012-13, total dry matter yield in 

Lafa (1.81g plant
-1

) was significantly higher 

than Maharani (0.96g plant
-1

) and Utkal 

Manika (0.91 g plant
-1

) at 30 DAS however 

the later two did not show any significant 

differences among them. So also, at 45 DAS 

lowest producer Utkal Manika (1.35g plant
-1

) 

showed no significant differences from 

Maharani (1.48g plant
-1

) but differ 

significantly from Lafa (2.56g plant
-1

). At 60 

DAS significant differences was observed 

between the lowest produced Utkal Manika 

(1.89 g plant
-1

) with the rest two varieties 

Maharani (2.36g plant
-1

) and lafa (2.95g plant
-1

) 

(Table 3). 

 

Significant difference in the accrual of dry 

matter in leaves was noticed in lafa (1.78g 

plant
-1

) at 30 DAS during the rainy season of 

the year 2013-14, as compare to the other two 

test varieties i.e Maharani (1.22g plant
-1

) and 

UtkalManika (0.86 g plant
-1

) however the 

differences between these two varieties were 

statistically at par. At 45 DAS, no significant 

differences were found between the lowest 

producer was Utkal Manika (2.75g plant
-1

) 

and Maharani (1.83g plant
-1

) but differ 

significantly from Lafa which produced the 

highest (1.95g plant
-1

). Like 45 DAS, at 60 

DAS non-significant differences was found 

between the lowest yielded variety Utkal 

Manika (1.93g plant
-1

) and its immediate 

follower Maharani (2.42 g plant
-1

) but differ 

significantly from lafa (3.08g plant
-1

) (Table 

3). 

 

Two years pooled data showed no significant 

difference among Utkal Manika (0.89 g plant
-1

) 

and Maharani (1.09g plant
-1

) but differ 

significantly from Lafa (1.80g plant
-1

) at 30 

DAS. Highest accumulation of dry matter in 

leaves at 45 DAS was observed in Lafa (2.66g 

plant
-1

) followed by Maharani (1.66g plant
-1

) 

and Utkal Manika (1.52g plant
-1

) and their 

differences were statistically significant. The 

production of dry matter in the leaves differed 

significantly among the three varieties at 60 

DAS during rainy season. Lafa yielded higher 

(3.01 g plant
-1

) followed by Maharani (2.39 g 

plant
-1

) and Utkal Manika (1.91g plant
-1

) and 

their differences were statistically significant 

(Table 3). 

 

According to Kvet et al., 1971, leaves are the 

assimilatory apparatus of the plant, is said to 

be the primary factor that determines the rate 

of dry matter production in a closed stand. It 

also reflects differences in productive 

efficiency between crop varieties. This 

supports the fact that differences between the 

dry matter accumulations in the leaves of 

three different varieties growing in the 

different season. 

 

The dry matter accumulation in the pod was 

significantly influenced by the growing 

season. Significantly higher accumulation of 

dry matter observed during summer season as 

compare to rainy season. 

 

In the year 2012-13, during summer season 

highest accrual of dry matter observed in 

Maharani (25.95 g plant
-1

) followed by lafa 

(22.65 g plant
-1

) and Utkal Manika (20.50 g 

plant
-1

) and their differences were statistically 

significant (Table 4). 

 

So also, in 2013-14 all the three varieties 

showed significant differences among them in 

the accumulation of dry matter in the pod i.e. 

highest production by Maharani (24.56 g 

plant
-1

) followed by lafa (21.46 g plant
-1

) and 

Utkal Manika (19.57 g plant
-1

) (Table 4). 
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Accretion of dry matter showed significant 

differences between the test varieties in the 

two years pooled data. Significant differences 

was observed among lowest production by 

Utkal Manika (18.08 g plant
-1

) followed by 

Lafa (20.88g plant
-1

) and Maharani (25.26 g 

plant
-1

) (Table 4).  

 

In the rainy season of 2010-11 no significant 

difference was found in the accumulation of 

dry matter in pod amongst the varieties. Lafa 

produced the highest (19.11 g plant
-1

) 

followed by Maharani (16.65 g plant
-1

) and 

Utkal Manika (15.65 g plant
-1

) (Table 4). In 

2011-12, lafa accumulate highest (20.50 g 

plant
-1

) dry matter which differ significantly 

from the other two Maharani (17.65 g plant
-1

) 

and Utkal Manika (16.50 g plant
-1

) but the 

later two was statistically at par (Table 4). 

 

Two years pooled mean showed the similar 

pattern as in case of 2013-14. Here also lafa 

yielded significantly higher dry matter (19.81 

g plant
-1

) than the other two Maharani (17.15 

g plant
-1

) and Utkal Manika (16.50 g plant
-1

) 

though there were no significant differences 

among the later two (Table 4). 

 

From the results obtained in this study, it 

could be concluded that the performance of 

the three cowpea varieties in terms of dry 

matter accumulation in different parts namely 

stem, leaves and pod and in different growing 

season showed significant differences among 

them in both the term. Maharani found better 

in summer and lafa proved to be the best 

variety when grown in the rainy season on the 

basis of the accretion of dry matter and its 

partitioning in the different parts. Utkal 

Manika remained the poorest performer for 

both the growing season. Dry matter 

production showed a gradual increase with 

the increased in the plant age for both the 

growing season. Significantly higher 

accumulation of dry matter observed during 

summer season as compare to rainy season 

among all the three varieties. According to 

Blackman (1968), during the juvenile stages 

of the plant vigorous exponential vegetative 

growth occurred which in turn led to 

increasing light interception by the leaves 

resulting in increasing rate of photosynthesis 

and hence dry matter yield. 

 

It is recommended that further study be 

carried out on detailed growth analysis of 

various plant parts of cowpea to ascertain how 

dry matter is partitioned under different 

growing season, and also to establish the 

actual relationship between them. 
 

 

 

Table.1 Varietal description 

 

S. 

No. 

Varieties Source Approximat

e duration 

Type Morphology 

1. Utkal 

Manika 

(BCP-3) 

Orissa 

University of 

Agriculture and 

Technology 

 

55-60 days 

 

Bushy 

 

Vegetable type pods smooth, long, 

fleshy 

2. Maharani Kisan seeds 60 days Pole Vegetable type pods, thin, long,   

fleshy 

3. Lafa Kisan seeds. 60 days Pole Vegetable type pods, thin, short, 

fleshy 
* Responds to 50-70-50 kg N-P2O5-K2O/ha 
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Table.2 Dry matter accumulation in stem (g plant 
-1

) of three cowpea varieties at 30DAS, 

45DAS and 60DAS grown at different growing season of 2012-13 and 2013-14 

 

Treatment Growing season- summer 

Days of crop growth 

30 DAS 45 DAS 60 DAS 

2012-

13 

2013-

14 

Pooled 2012-

13 

2013-

14 

Pooled 2012-

13 

2013-

14 

Pool

ed 

Maharani 2.91 2.78 2.85 3.19 2.85 3.02 3.47 3.28 3.38 

Lafa 2.89 2.59 2.74 3.07 2.96 3.10 3.31 3.25 3.28 

Utkal  Manika 2.88 2.49 2.69 3.02 2.74 2.88 3.27 2.98 3.13 

Sem(+) 0.03 0.04 0.02 0.03 0.04 0.06 0.04 0.03 0.03 

C.D.(0.05) 0.10 0.15 0.06 0.14 0.16 0.25 0.17 0.11 0.99 

Growing season- Rainy 

Maharani 0.87 0.78 0.83 0.99 0.96 0.98 1.06 1.12 1.09 

Lafa 1.71 1.58 1.65 1.86 1.95 1.91 1.92 2.03 1.98 

UtkalManika 0.81 0.76 0.79 0.86 0.83 0.85 0.89 1.09 0.99 

Sem(+) 0.03 0.01 0.01 0.24 0.30 0.01 0.02 0.04 0.02 

C.D.(0.05) 0.13 0.06 0.05 0.09 0.12 0.06 0.09 0.15 0.10 

DAS= Days after sowing 

 

 

Table.3 Dry matter accumulation in leaf (g plant
 -1

) of cowpea at 30DAS, 45DAS and 60DAS 

grown at different growing season of 2012-13 and 2013-14 

 

Treatment Growing season- summer 

Days of crop growth 

30 DAS 45 DAS 60 DAS 

2012-

13 

2013-

14 

Pooled 2012-

13 

2013-

14 

Pooled 2012-

13 

2013-

14 

Pool

ed 

Maharani 1.90 1.93 1.92 4.19 3.66 3.92 4.51 4.68 4.60 

Lafa 1.78 1.65 1.72 3.47 3.97 3.72 4.47 4.45 4.46 

Utkal  Manika 1.69 1.49 1.59 3.30 3.29 3.30 4.17 3.98 4.07 

Sem(+) 0.01 0.02 0.04 0.15 0.14 0.26 0.56 0.43 0.32 

C.D.(0.05) 0.09 0.18 0.19 0.24 0.22 0.55 0.32 0.18 1.02 

Growing season- Rainy 

Maharani 0.96 1.22 1.09 1.48 1.83 1.66 2.36 2.42 2.39 

Lafa 1.81 1.78 1.80 2.56 2.75 2.66 2.95 3.08 3.01 

UtkalManika 0.91 0.86 0.89 1.35 1.69 1.52 1.89 1.93 1.91 

Sem(+) 0.33 0.13 0.15 1.14 0.23 0.31 0.22 0.34 0.23 

C.D.(0.05) 0.53 0.36 0.55 0.39 0.52 0.13 0.45 1.05 0.10 

DAS= Days after sowing 
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Table.4 Dry matter accumulation in Pod (g plant 
-1

) of cowpea at 60DAS grown at different 

growing season of 2012-13 and 2013-14 

 

Treatment Growing season- summer Growing season- Rainy 

2012-13 2013-14 Pooled 2012-13 2013-14 Pooled 

Maharani 25.95 24.56 25.26 16.65 17.65 17.15 

Lafa 22.65 21.46 20.88 19.11 20.50 19.81 

Utkalamanika 20.50 19.57 18.08 15.65 16.50 16.08 

Sem(+) 0.47 0.40 0.33 0.53 0.38 0.40 

C.D.(0.05) 2.00 1.68 1.40 2.23 1.63 1.672 

DAS= Days after sowing 
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