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Abstract 

An experiment was conduct during two consecutive year of 2015-2016 and 2016-2017 at Hillocks and 

Valley Watershed of Jhararghat, Lalitpur, situated in catchments area of river Betawa. The soil of 

watershed area was sandy loam locally known as Rakar, having pH 8.1, organic carbon 0.26%, total 

nitrogen 0.02%, available phosphorous 10.38 kg/ha and available potassium 227.00 kg/ha initially before 

starting of present experiment. The trail was conducted on farmers fields under blackgram-Indian 

mustard cropping system. There were four treatments comprised of conventional system, runoff recharge 

in stony dug wells, runoff harvesting at hill bottom in natural water impounding structure and runoff 

collection in constructed water storage structure. The treatments were evaluated on the basis of growth, 

yield attributes and yield of blackgram and growth yield traits and seed yield of Indian mustard. The 

blackgram variety Azad Urd-3 and Indian mustard cv. Varuna were sown with conservation agronomical 

practices. 

The highest seed yield of blackgram by 9.06 q/ha was reaped from runoff collection in constructed water 

storage structure of pilot area. The sowing of Indian mustard after blackgram in the same treatment(T4) 

gave highest seed yield by 24.87 q/ha. The growth and yield traits of both crops were concordant to the 

yields. 

 

Keywords: Blackgram, mustard cropping, rain water management 

 

Introduction 

The rain water is the most valuable natural resource. It play a decisive role in agriculture 

production. Water needs of crops are greatly influenced by the factor, such as, evaporative, 

soil- water regime in the root zone, and the nature and the extent of plant foliage. A crop well 

supplied with water grow luxuriantly and makes more efficient use of available plant nutrients 

in soil and those applied through fertilizers. The soil moisture level influence the depth and 

volume of crop roots, and a well developed root system would be more effective in absorbing 

plant nutrients as compared to roots developed sparsely. Thus, it is highly imperative to 

maximize the utilization efficiency of irrigation and fertilizers, the two vital but limited and 

costly inputs in agricultural production. 

The water management has still greater relevance in the food hill and valley areas in 

Bundelkhand region, most part of which remains seasonally dry in respect of crop production 

in spite of having high rainfall. Owing to the peculiar agro-climate and topographical 

conditions in these areas, the rain water management technique would naturally be quite 

different and specific as compared to those in the plains. 

In hill and valley area of Bundelkhand (U.P.), generally mono cropping is in practice in the 

depressions. For changing the pattern of mono cropping in double cropping and to accelerate 

the productivity of blackgram and Indian mustard through double cropping system of 

blackgram-Indian mustard, the present study was conducted, which is subject matter of this 

manuscript. 

 

Materials and Methods 
The study was under taken during two consecutive years of 2015-16 and 2016-17 at 

Jharrarghat hillock watershed of Lalitpur district of Bundelkhand under rainfed situation. The 

operational area of watershed typically represent soil, climate and socio-economic condition of  
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Bundelkhand Region. The soil of watershed was Rakhar, 

having pH 8.1, organic carbon 0.26%, total nitrogen 0.02%, 

available phosphorus 10.38 kg/ha and available potash 227.00 

kg/ha, therefore, the fertility status was poor. The pH 

determined by Electrometric glass electrode method (Piper, 

1950) [5], while organic carbon was determined by 

Colorimetric method (Datta, et al., 1962) [2], total nitrogen 

was analyzed by Kjeldhal’s method as discussed by piper 

(1950) [5]. The available phosphorus and potash were 

determined by Olsen’s method (Olsen et al, 1954) [4] and 

flame photometer method (Singh, 1971) [11], respectively. The 

blackgram-Indian mustard cropping system was tested under 

four rain water management practices i.e., conventional 

system (C.S.), runoff recharge in stony dug wells (RRSW), 

runoff harvesting at hill bottom in natural water impounding 

structure (NWIS) and runoff collection in constructed water 

storage structure (CWSS). The blackgram was sown between 

10-15 July on conserved moisture and harvested between 10-

15 October during both the experimental years. After 

harvesting of blackgram, the Indian mustard was seeded 

between 20-25 October and harvested between 20-25 

February in both the years of study. The conservation 

agronomical practices were followed for raising of crops. The 

one protective irrigation was given to blackgram between 

pudding and pod filling stage. Three protective irrigations 

were given at 30, 60 and 90 days of seeding to Indian 

mustard. The analysis of individual year data for all characters 

of both the crops were done by standard method as developed 

by Fisher (1947) [3]. The pooling of data of different 

characters in blackgram and Indian mustard were done for 

two years by the standard method as suggested by Cochran 

and Cox, (1963) [1]. 

 

Results and Discussion 

The experimental findings as influenced by different 

treatments are discussed on the basis of pooled year’s results, 

given in Table 1. 

 

(A) Blackgram 

Growth characters 

The different rain water management practices did not 

uninfluenced significantly to plant stant after complete 

germination as well as at harvest. This was due to effective in-

situ moisture conservation in soil profile under all the tested 

treatments. 

The maximum main shoot height was measured under runoff 

collection in constructed water storage structure, while 

shortest plant height was recorded under conventional system 

in pooled results of two years. The maximum main shoot 

height of blackgram available under T4 was due to increased 

moisture conservation in soil profile up to longer time. The 

maximum branches/plant was found in runoff collection in 

constructed water storage structure, while minimum, noted 

under conventional system, The more moisture conservation 

in T4 led to maximum branches/plant. The increase in plant 

height under T4 was also responsible for more branches.  

 

Yield contributing characters 

There has been considerable increase in number of pods per 

plant in T4 over other tested treatments. This explain that 

maximum pods/plant available in T4 was maximizing runoff 

and increasing in-situ moisture conservation in soil profile. 

The variation in pods/plant under different treatments was 

also due to variation in number of branches/plant. There had 

been considerable improvement in seed weight/plant was 

found in runoff collection in constructed water storage 

structure(T4), while lowest was recorded under conventional 

system (T1), This was due to variation in number of 

pods/plant. The weight of 100-seed was found higher in T4 

and lowest noted in T2. The variation in 100-seed weight 

under different runoff harvesting system was due to variation 

in conserved moisture in soil profile. 

 

Seed yield (q/ha) 

Runoff collection in constructed water storage structure(T4) 

of rain water management practice gave highest grain 

yield(9.06 q/ha). which was significantly superior than the T1 

(6.31 q/ha) and T2 (7.56 q/ha) treatment but significantly at 

par with T3 (8.81 q/ha). The increase in seed yield of 

blackgram may be attributed to the considerable increase in 

numbers of pots/plant, weight of seed/plant and weight of 

100- seed. Similar results have also been reported by Singh 

(2009) [7], Singh (2011) [8], Singh (2013) [9] and Singh (2015) 

[10]. 

 

(B) Indian mustard 

Growth characters 
There was no statistical variation among treatments in regards 

to plant stand after complete germination as well as maturity 

in pooled results of two years because all the tested runoff 

harvesting practices were proved effective in in-situ moisture 

conservation in soil profile. Rain water harvesting through 

runoff collection in constructed water storage structure was 

established supremacy in main shoot height over the other 

treatments. The shortest main shoot height of Indian mustard 

was measured in conventional system. The variation in the 

main shoot height was due to variation in in-situ moisture 

under different rain water management practices. The more 

moisture conservation in soil profile in T4 led to maximum 

branches/plant, The increase in branches/plant under T4 may 

be attributed to increase in plant height. 

 

Yield contributing characters 

The runoff collection in constructed water storage structure 

(T4) registered higher seed weight/plant over other tested rain 

water management measures. This was due to variation in 

growth parameter of Indian mustard under different rain water 

harvesting practices. Under different water harvesting 

methods, runoff collection in constructed water storage 

structure (T4) registered higher weight of 1000-seed. 

Conventional system produced lowest 1000-seed weight. The 

variation in test weight under different rain water harvesting 

methods was due to variation in conserved moisture in soil 

profile. 

 

Seed yield (q/ha) 

The seed yield of Indian mustard recorded maximum under 

T4 method of moisture management (24.87 q/ha) in 

comparison to other tested treatments. The increase in seed 

yield may be attributed to the considerable increase weight of 

seeds/plant and weight of 1000-seed. Similar results have also 

been reported by Rathi et al. (1978) [6], Singh (2009) [7], Singh 

(2011) [8], Singh (2013) [9] and Singh (2015) [10]. 
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Table 1: Growth, yield traits and yield of blackgram raised under blackgram – Indian mustard 
 

Treatment 

Plant stand 

after complete 

germination /ha 

Plant stand 

at harvest/ha 

Main root 

height 

(cm) 

Branches 

/Plant 

Pods 

/plant 

Seed 

weight/ 

plant (g) 

100 – seed 

weight (g) 

Seed yield (q/ha) 

I 

year 

II 

year 
Pooled 

T1- Conventional system (CS) 374977 361853 42.10 3.31 24.18 3.42 3.56 6.25 6.37 6.31 

T2-Runoff recharge in stony dug wells 

(RRSW) 
374988 361865 43.14 3.68 27.08 4.27 3.58 7.50 7.62 7.56 

T3-Runoff harvesting at hill bottom in 

natural water impounding structure 

(CWIS) 

374991 361868 44.12 3.93 32.12 6.52 3.64 8.75 8.87 
8.81 

 

T4-Runoff collection in constructed 

water storage structure (CWSS) 
374996 361873 44.31 4.18 33.31 7.05 3.68 9.00 9.12 9.06 

S.E. (m±) 124.91 109.96 0.29 0.04 0.37 0.10 0.04 0.23 0.24 0.16 

C.D. 5% N.S. N.S. 0.82 0.11 1.05 0.28 N.S. 0.67 0.70 0.45 

 

Table 2: Growth, yield traits and yield of Indian mustard raised after blackgram under blackgram– Indian mustard cropping system 
 

Treatment 

Initial 

plant 

stand (ha) 

Plant stand 

at harvest/ha 

Main shoot 

height (cm) 

Branches 

/plant 

Seed 

weight/ 

plant (g) 

1000 – 

seed 

weight (g) 

Seed yield (q/ha) 

I year II year Pooled 

T1- Conventional system (CS) 79890 71890 164.56 47.30 27.08 4.68 13.37 14.00 13.93 

T2-Runoff recharge in stony dug wells (RRSW) 79903 71913 167.08 47.82 37.10 4.81 18.75 19.12 18.93 

T3-Runoff harvesting at hill bottom in natural water 

impounding structure (CWIS) 
79918 71938 168.56 50.80 42.32 4.90 23.00 23.00 

23.00 

 

T4-Runoff collection in constructed water storage 

structure (CWSS) 
79937 71967 169.06 52.05 46.82 4.94 24.75 25.00 24.87 

S.E. (m±) 110.63 40.11 0.65 0.44 0.66 0.04 0.63 0.58 0.43 

C.D. 5% N.S. N.S. 1.85 1.25 1.88 0.11 1.85 1.70 1.22 

 

Conclusion 

The farm families residing in dry farmed area of Uttar 

Pradesh may be suggested for adoption of double cropping of 

blackgram-Indian mustard instead of mono-cropping of 

monoculture. 
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