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ABSTRACT: Field experiment was conducted at Experimental Farm, Annamalai University during summer season 
2011. Raised bed sown crop produced significantly superior growth characters, yield attributing traits, seed and straw 
yields as compare to flat bed sown crop. 20 kg seed/ha recorded significantly higher grain and straw yield, while all 
growth characters (except plant height) and all yield attributing traits were higher with 10 kg seed/ha . Application of 
100% RDF (20 kg N + 60 kg P2O5 + 20 kg K2O + 20 kg S/ha) produced significantly higher growth characters, yield 
attributing traits (number of clusters and pods per plant) and seed and straw yield over 50% RDF. However, application 
of 75% RDF recorded significantly higher seed and straw yield than 50% RDF. The other yield attributes like pod 
length, seeds per pod and seed index remained unaffected due to fertilizer doses.   
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I. INTRODUCTION 
 

Blackgram (Vigna mungo L. Hepper) is one of the most important pulse crops of rainfed areas, grown 
throughout the country. The production share of blackgram in total pulses production of Tamilnadu is 12 per cent area 
and 5 per cent production. The area of black gram in Tamilnadu is 492 thousand hectare and production 174 tonnes 
with productivity of 354 kg/ha. (Annonymous, 2007). Pulse crops are sensitive to excess moisture and terminal 
drought. As 88% of the area under pulses is rainfed, efficient water management is crucial for successful production. 
Raised bed planting technique can be used for efficient water management and higher yield in pulses. Pramanik and 
Singh (2006) reported that urdbean planted on raised bed during kharif season recorded significantly better growth than 
planted on flat beds. They further concluded that raised bed planting significantly increased branching, nodulation and 
root growth. The seed rate was the most important factor to maintain optimum plant population of cultivation of 
blackgram. It has been observed that the yield of blackgram is greatly affected by seed rate. Therefore, it is necessary to 
find out optimum seed rate to increase yield of blackgram. Seed rate becomes very important specially when the plant 
compete with each other for yield governing factors like moisture, light and plant nutrients. In this condition proper 
seed rate avoids advantages in any crop for production programme therefore, the knowledge of 
proper seed rate is most essential. Black gram has been universally accepted 
as responsive crop to the application of nitrogen, phosphorus and potash. It requires less amount of nitrogen as it is 
synthesized by nodulation process; phosphorus is required in large quantity by this crop. Phosphorus contributes 
directly to both the yield and quality of the black gram. Potash influences root growth, number and weight of root 
nodules per plant and quality of grains. 

 
II. MATERIALS AND METHODS 

 
The present investigation was conducted at Experimental Farm, Annamalai University during summer season 

2011. The experiment was aimed to find out optimum seed rate and economic dose of fertilizer under raised bed and 
flat bed planting system. The soil of the experimental area was clay loam in texture, slightly alkaline (pH 7.7), medium 
in available nitrogen (257 kg/ha), low in available phosphorus (5.6 kg/ha) and high in available potassium (410 kg/ha). 
The experiment consisted of eighteen treatment combinations laid in split-plot design replicated three times. The main 
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plot treatments consisted of the combination of two bed configurations viz., raised bed and flat bed and three seed rates viz., 10, 15 
and 20 kg/ha (made raised bed with the help of raiser). The sub plot treatments were three fertilizer doses viz., 100% recommended 
dose of fertilizer (RDF) (20 kg N + 60 kg P2O5 + 20 kg K2O + 20 kg S/ha), 75% RDF and 50% RDF. The crop was sown on 04th 
July, 2007 and variety used was JU-3. The seed as well as fertilizer were applied as per treatment in each plot. Before sowing the 
seed were treated with Thiram + carbendazim @ 3 g/kg seed and rhizobium + PSB @ 5 g/kg seeds each. The different doses of 
fertilizer as per the treatment were applied in the form of DAP, single super phosphate and murate of potash, respectively as basal 
dose at the time of sowing. Five plants were taken randomly from each treatment and all growth and yield observations were 
recorded from them. The data recorded on growth and yield parameters and yield were analyzed as per ANOVA for split-plot 
design. 

 
III. RESULTS AND DISCUSSION 

 
Growth parameters  

 Growth parameters viz., number of branches per plant, dry weight per plant were significantly influenced by land 
configuration (Table-1). Similar results of higher growth parameters in raised bed as well as modified land configuration over flat 
bed method were also reported by Shivkumar and Mishra (2001). The growth parameters (except plant height) were significantly 
decreased with increasing rates of seeds and these growth parameters were significantly superior to10 kg seed/ha over higher rates of 
seed (Table-1). The increase in height of plant may be due to higher seed rate. When higher seed rate is used, plant gets better 
environment opportunities to be grown vertically due to inter plant competition. Superiority of lower seed rate over higher seed rates 
in terms of growth parameters have also been reported by Singh et al. (2004). Application of 100 % RDF produced significantly 
higher all growth parameters over 75% and 50% RDF (Table-1). The overall improvement in the growth of black gram with the 
addition of fertilizers could be ascribed to their pivotal role in several physiological and biochemical processes, viz., root 
development, photosynthesis, energy transfer reaction and symbiotic biological Nfixation process. These observations are in line 
with the findings of Vaishya and Tomar (2007).  

 
Table 1. Growth attributes of black gram as influenced by land configuration, seed rates and fertilizer doses 
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Yield attributes  
Raised bed sowing significantly enhanced the number of clusters and pods per plant over flat bed sown crop 

(Table-2). This might be due to the fact that increase in number of leaves had to increased photosynthesis so there by 
more food was prepared by plants, leading to more number of clusters and pods per plant. Superiority 
of altered land configuration over flat bed method were also reported by Shivkumar and Mishra (2001) All the yield 
attributing characters except pod length significantly increased with decreasing rates of seed. Crop sown with 10 kg 
seed/ha produced significantly more clusters, pods, seeds and seed index as compared to the crop sown with 15 and 20 
kg seed/ha (Table-2).The improvement in yield attributes at lower seed rate could be attributed to a relatively less 
competition for light , nutrients and moisture enabling the plants to develop better than their plants in higher seed rate. 
The yield attributing characters i.e., number of clusters per plant and number of pods per plant, increased significantly 
with increasing fertilizer doses and recorded the maximum value of at 100% RDF. However, the differences between 
any two adjoining levels of fertilizer in respect of both of these yield attributing characters were found non-significant. 
The improvement in yield components might have resulted from favorable influence of fertilizers on the growth 
attributes efficient and greater partitioning of metabolites and adequate translocation of photosynthates and nutrients to 
developing reproductive structures. These results confirm the findings of Vaishya and Tomar (2007) and Srivastava and 
Srivastava (2005). 

 
Yield   

Raised bed sowing significantly increased the seed and straw yields over flat bed sowing (Table-2). The higher 
growth, better yield attributes in altered land configuration might have contributed for the higher yields in this 
treatment. Similar results of higher yields in altered land configuration over flat bed method were also reported by 
Lawand et al. (1993). The seed and straw yield of the blackgram was significantly influenced by seed rates (Table-2). 
Increasing seed rates from 10 to 20 kg/ha significantly increased the seed and straw yield. As a result, the maximum 
seed yield of blackgram was registered with 20 kg seed/ha (Table-2). The improvement in yield parameters with lower 
seed rate was, however, not reflected on total yields because the increase in per plant productivity could not 
compensate for the increased plant population in higher seed rates. The increases in seed rate due to higher seed yield 
have also been reported by Kumar and Sharma (2007). Seed as well as straw yield of blackgram was significantly 
influenced by fertilizer doses. Crop fertilized with 100% RDF (20 kg N + 60 kg P2O5 + 20 kg K2O + 20 kg S/ha) 
produced significantly higher seed yield over 50% RDF (Table-2). However, the differences 
between any two consecutive levels of fertilizers in respect of seed yield were found non-significant. Similar trend was 
also found in straw yield except the significant difference between both lower doses i.e. 50% and 75% RDF (Table-2). 
The increased yield of blackgram by application of fertilizers was largely a function of improved growth and 
consequent increase in yield-attributing characters. These results were in conformity with those of Singh and Singh et 
al. (2007). Harvest index remained unaffected due to fertilizer dose (Table-2) as well as land configuration. Whereas, 
the harvest index values decreased with the increasing rates of seed, which might be due to low rate of increase in seed 
yield compared to the straw yield. 
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Table 2. Yield attributes, seed and straw yield of blackgram as influenced by land configuration, seed rates and 
fertilizer doses 

 

 
 

Interactions effects  
The interaction between land configuration and seed rate was found significant only for seed yield (Table -3). 

The interaction land configuration and fertilizer dose was not significant for all growth parameters, yield attributing 
traits and seed and straw yields. The interaction between seed rate and fertilizer dose as well as between land 
configuration, seed rate and fertilizer dose was not significant for any measurable character. 
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Table 3. Effect of seed rates under raised and flat bed systems on seed and straw yield and harvest index of 
blackgram 
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