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ABSTRACT 

The study investigates the effects of number of irrigation and its intervals in the seed yield and 
biomass production of Berseem (Trifolium alexandrinum L.). A Berseem variety "cv. Bardan" 
was used in four treatments viz. T1 (with no irrigation), T2 (5 times irrigation in 30 days 
intervals), T3 (10 times irrigation in 15 days intervals), T4 (15 times irrigation in 12 days 
intervals) and was replicated thrice. The different parameters mainly Berseem seed yield, 
biomass production at first cutting, second cutting etc were recorded and statistically analyzed in 
completely randomized design (CRD) using MSTAT-C computer software packages. 
Significantly higher (P<0.01) average seed yield of Berseem was recorded in the treatments T4 
(3.93Q/ha) with 15 times irrigation in 12 days intervals which is followed by T3 (3.6Q/ha), T2 
(2.6Q/ha) and lowest in treatments T1 with 2.0Q/ha. Similarly, the effect of number of irrigation 
and its intervals on average biomass production of Berseem at first and second cuttings has the 
similar results in all the treatments. Significantly higher (P<0.01) total biomass production of 
Berseem is recorded in T4 (98.83 ton/ha) by three cutting in one month interval followed by T3 
(89.03 ton/ha), T2 (81.06 ton/ha) and T1 (64.00 ton/ha). These results clearly reveal the 
importance of combination in the number of irrigation and its intervals. Fifteen times of 
irrigation in 12 days intervals is required for better seed yield and biomass production for the 
entire crop duration of Berseem. Irrigation sequence has great impact in the production system 
and the productivity of Berseem seed yield and total biomass. 
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1.0 INTRODUCTION 

About 60% of the total annual feed supply has been delivered through the agricultural lands 
especially in the form of low quality crop residues. However, remaining 40% is provided from 
forest and grazing lands [1]. The feed balance is such that the total dry matter deficit and total 
green roughages deficit in the country is about 30.8% and 54.3% respectively [2][3][4]. 
Livestock in Nepal are in feed deficit by over three million tons per annum [1]. Great efforts 
have to be made to provide adequate feed not only to increase production but also to lower the 
production costs.  Government  agencies  such  as  Department  of  Livestock  Services  (DLS)  
in Nepal have  helped  in production  of forage crops and seeds planting materials.  DLS assists 
the farmers in a number of ways for the promotion of forage and feeding in terai regions. But, it 
is inadequate in the local levels. The major limitations and constraints to produce the feed, 
fodder and pasture are due to the lack of adequate irrigation facilities and rainfall in the forage 
growing time and area especially in western terai regions in Nepal. Similarly, there is lack of 
availability of good quality fodder seed in required amount and the forage seeds are much 
expensive that local general farmers couldn't afford it. e.g. about Rs. 500/kg for Stylo-Kuk 
variety [5]. In addition, there is lack of trained personnel in the remote areas to recommend right 
variety and agronomical conditions, production requirements which significantly affects the 
quality and quantity of feed and fodder production. Table 1 obviously shows that animal 
livestock feed deficit is a common and remarkable problem faced by farmers in western Nepal. 
There is a great scope for increasing quantity and improving the quality of feeds and forages by 
supplying irrigations, fertilizers, using good quality and improved seeds and by different 
enhanced intercultural operations. 
 

Table 1. Status of livestock feed supply in western region of Nepal (Source: Annual 
Livestock Development Program and Statistical Report, RDLS, 2005/2006) [6] 

 

 

 

 

 

 

 

 

S.N. Sources Percent 
covered 1. Pasture, grazing area 36 

2. Forest and uncultivated (Parti-land) 35 
3. Agriculture products/byproducts 20 
4. Cultivated forages 6 
5. Feeds and feed supplements 3 

Total  100 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume:02, Issue:04 

 

www.ijaer.in                                   Copyright © IJAER 2016, All right reserved  Page 994 
 

Forage seed production has been increasing since last decades in Nepal.  Oat, Berseem, Winter 
Vetch, Teosinte, Stylo, Joint Vetch, Napier are the major forages in terai and mid-hill districts of 
Nepal. Among them, Berseem (Trifolium alexandrinum L.), also called Egyptian clover, has 
been rightly called the king of fodder crops due to the high yields of succulent, palatable and 
nutritious fodder that it proves over a long season from November to May in five to six cuts. A 
cow yielding 7 to 8 liters of milk per day can easily be maintained on green Berseem alone 
without any concentrate feeding. Berseem has high nutritive value around 22% CP and 80% 
TDN. 

Apart from supplying high protein fodder, Berseem builds up the fertility of the soil to the extent 
of about 100 kg of urea per hectare and results in the economy of fertilizer use for the next crop 
on the rotation. Berseem is regarded as a major winter crop which is primarily cultivated in 
ancient Egypt; from there it was adapted through Sindh and northern India [6]. It is the major 
rabi season fodder and cultivated on millions  of hectares  in India, Pakistan,  Africa,  America,  
Australia,  both as a pasture  and cut fodder. 

Berseem has been sown as relay crop with rice in the eastern terai where residual moisture 
supports the germination and where clay prevails. It is getting quite popular to grow as a relay 
cropping with paddy under farmer's field conditions.  Such a relay cropping not only provides 
opportunities for better land use but also improves fertility status of the soil.  In Nepal, Berseem 
was introduced in1981 and tested at Janakpur under the Livestock Development Project in 
Pasture and Forage Seed Multiplication Farm. It was found that Berseem forage and seed is 
produced in most of the Terai district mainly Banke, Bardia, Dang, Kanchanpur,  Kailali,  Siraha,  
Dhanusha,  Saptari,  Jhapa etc. Pasture and Forage Seed Multiplication Farm, Gaughat, Banke 
and Janakpur are developing as a national seed resources centre for Berseem.  There are many 
cultivars of Berseem.  Bardan and Mescavy are mostly cultivated in Nepal. The cultivar Mascavy 
yielded 13.4 mt/ha of green fodder in Janakpur and the seed yield was 240-570 kg/ha depending 
on the methods of cultivation [8]. Berseem shows fairly high estrogenic activity but continuous 
feeding all through the winter and spring does not seem to bring about any significant disorders 
or changes. Excessive feeding of Berseem  in  the  young  stage  or  when  it  is  wetwith  dew  in  
the  morning  causes  bloat  called tympanitis. 

Well drained loam to clay loam soil, rich in phosphorus, potash and calcium with neutral to 
slightly alkaline reaction is ideally suited to cultivation of Berseem. Acid and waterlogged soils 
should be avoided.  The land should be very well leveled as the young plants die in stagnant 
water. Saline soils, due to presence of excess amounts of sodium, potassium and magnesium 
salts adversely affect the germination of Berseem seeds, but once established, the crop can 
tolerate fair amounts of salts due to dilution and leaching by frequent irrigation.  Its vigorous root 
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system and plant residues improve the organic matter content, aeration, water holding capacity 
and structure of the soil. Berseem is sown during October in terai and hills. But late sowing 
during November has shown low yield in the areas of the Koshi hills [9]. The easiest and 
quickest method is by letting in water to a depth of 4 to 5cm in well leveled field and 
broadcasting soaked seeds of Berseem uniformly in a crosswise direction. The seeds should be 
inoculated with Rhizobium trifolii bacteria for fixation of atmospheric nitrogen before sowing. It 
is not necessary to broadcast the seeds in the standing water. About 4-5 quintals/ha of seed can 
be produced under good fertilizer and irrigation management. Irrigation is very essential factor 
for Berseem seed and biomass production. Generally, irrigation is applied in 10-15 days intervals 
according to the condition of soil, moisture and rainfall condition. Most of the Berseem seed 
production areas are non-irrigated and rain fed areas especially in the western part of Nepal. As a 
result, the production and productivity of Berseem seed and biomass is not achieved as 
reasonable level. For fodder production, ten to fifteen irrigations are required. But for the seed 
production, eighteen irrigations were suggested [10]. There are better possibilities to boost up the 
present status of Berseem production and productivity by supplying regular irrigation, irrigation 
intervals and proper advanced production techniques. 

2.0 MATERIALS AND METHODS 

The study was carried out at Pasture and Forage Seed Multiplication Farm, Gaughat which is 
about12 Km west of Nepalgunj, Banke district, Nepal. The farm is a government-run (about 32 
ha. land) forage seed multiplication farm.  The study is carried out to investigate the effect of 
number of irrigation and irrigation intervals on Berseem seed yield and biomass production in 
the farm management system.  The  cultivar  "Berdan"  of  Berseem  is  used  in  the  experiment  
where  four different  no.  of irrigation  (0,  5, 10,  15  times)  is applied  in  different  interval  of 
time  and  it is replicated 3 times and managed in (4T×3R) Completely Randomized Design 
(Simple CRD). The treatment details are described in table 2. The area of each plot is 0.5 kattha 
and total area used is 6Kattha. The test result showed pH level 7.0 and Organic matter 1.95 % of 
soil. The fertilizer is applied as NPK @ 25:60:30 Kg/ha equally in all the plots. The different 
parameters during the experiment  such as seed Yield, Biomass  production  at first cutting,  
second cutting,  and dates of seed ripening etc. are evaluated. The data were first tabulated in 
Microsoft Excel and statistically analyzed in completely randomized design (Simple CRD) using 
MSTAT-C computer software packages. Means were separated by using Least Significant 
Difference (LSD) at 5% level of significance. 
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Table 2. Treatments details used in the experiment 

 

3.0 RESULTS AND DISCUSSIONS 

3.1 Berseem seed yield 

The Berseem seed yield is presented in table 3. The analysis of variance (ANOVA) indicated that 
there is highly significant difference (P<0.01) in the seed yield among all the treatments. The 
seed yield  was  observed  significantly  higher  in  T4  (3.93  Q/ha)  followed  by  T3  (3.60  
Q/ha),  T2 (2.66Q/ha) and T1 (2.0 Q/ha). 

 

 

 

 

 

Activities T1 T2 T3 T4 

Irrigation 
frequency and 
intervals 

Irrigation 
frequency 
0 time 

Irrigation 
frequency:5times and in 
~30 days 
Intervals ( 8/7,9/7,  
10/7, 11/7,  12/7) 

Irrigation frequency:10 
timesand in ~15 days 
intervals (7/22,  8/8, 8/23,  
9/8, 9/23,  10/8, 10/23,  
11/8, 11/23,  12/8) 

Irrigation frequency:15 
times and in ~12 days 
Intervals ( 7/19,  8/2,  
8/14, 8/26,  9/8,  9/20, 
10/2,10/14,  10/26, 11/8,  
11/20,  12/2,12/14,  12/26, 
1/8 ) 

Seed sowing 
date 

7/7  7/7 7/7 7/7 
 

Forage 
cutting dates 

 9/10, 10/12, 11/12  9/10,  10/12,  11/12  9/10,  10/12,11/12  9/10,10/12,11/12 

Harvesting  
date (next 
year) 

1/12 1/12 1/12 1/12 
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Table 3. Berseem average seed yield in Q/ha 

 

 

 

 

 

 

 

 

The seed yield is significantly higher (96.65%) in T4 than T1. The number of irrigation directly 
affects the seed yield of Berseem. In the farmers' conditions, it was observed that the usual seed 
production is about 100-120 kg/ha after taking 2-3 cuts of green fodder [4]. It was reported that 
seed production could not be obtained in Nepalgunj without irrigation [8]. But seed yield is 
significantly decreased (about 96.65%) in the drought condition or with no irrigation areas. Thus, 
irrigation is important component to obtain the optimum seed yield. 

3.2 Berseem biomass production 

The mean biomass production of Berseem at first cutting at different number of irrigation and its 
intervals is presented in table 4 Average biomass production at first cutting  

Table 4. Average biomass production of Berseem at first and second cutting 
 
 

  

 

 

 

 

S.n.  

S.N. Treatments Average seed yield (Q/ha) 
1 T1 2.00 
2 T2 2.66 
3 T3 3.60 
4 T4 3.93 
5 Mean 3.05 
6 Probability 0.00 
7 CV% 3.14 
8 SEm 0.05 
9 LSD value 0.24 

S.N. Treatments Average biomass 
production at first 
cutting (kg/m2) 

Average biomass 
production at second 
cutting (kg/m2)  

1 T1 1.10c 1.63d 
2 T2 1.20bc 2.10c 
3 T3 1.33b 2.93b 
4 T4 1.56a 3.26a 
5 Mean 1.30 2.48 
6 Probability 0.00 0.00 
7 CV% 4.97 3.49 
8 SEm 0.03 0.05 
9 LSD value 0.16 0.23 
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The result showed that the effect of number of irrigations and intervals on biomass production at 
first cutting was observed highly significant (P<0.01). Significantly  (P<0.01)  higher  biomass 
production  (1.56kg/m2)  of Berseem was taken in first cutting  in the treatment  with 15 times  of 
irrigation with 12 days intervals followed by 1.33 kg/m2, 1.20 kg/m2, and 1.10kg/m2  with T3, T2, 
and T1 respectively. Similarly, the average biomass production of Berseem at second cutting at 
different number of irrigation is presented in table 4. The experiment showed that Berseem 
biomass production is the highest  (3.26kg/m2) in  second  cutting  in  T4  followed   by  
treatments   T3  (2.93  kg/m2),  T2 (2.10kg/m2),  T1 (1.63kg/m2).  The difference between the 
biomass production of Berseem at first cutting and second cutting is 0.53kg/m2, 0.9kg/m2, 
1.60kg/m2 and 1.7kg/m2 in T1, T2, T3 and T4 respectively. The number of irrigation applied to 
the Berseem increased the biomass production at first and second cutting. 

3.3 Total biomass production of Berseem 

1 meter square area from each plot was taken for the calculation of total bio mass production. It 
was given only 3 cuttings in the interval of one month. The average biomass production is 
presented in table 5  

Table 5. Average total biomass production of Berseem 

 

 

 

 

 

 

 

 

The result showed that the effect of number of irrigation and irrigation intervals on the total 
biomass production was observed highly significant (P<0.01). Significantly higher average   
biomass production was recorded in T4 (98.83 ton/ha) by three cutting in one month interval 
followed by T3 (89.03 ton/ha), T2 (81.06 ton/ha) and T1 (64.00 ton/ha). The results clearly 
illustrate the number of irrigation and its intervals are positively correlated with the biomass 
production, seed yield etc. 

S.N. Treatments Average total biomass production (ton/ha) 
1 T1 64.00 
2 T2 81.06 
3 T3 89.03 
4 T4 98.83 
5 Mean 83.23 
6 probability 0.00 
7 CV% 1.24 
8 SEm 0.59 
9 LSD value 2.67 
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