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RESEARCH ARTICLE
Comparision of Yield And Economics of Little Millet and Blackgram Under Rice Fallow Zero Tillage Condition

	
	ABSTRACT
A field experiment were conducted at the wetland farm of Tamil Nadu Agricultural University, Coimbatore from January to April 2020 to compare the performance of little millet and blackgram under rice fallow zero tillage condition. The result revealed that little millet and blackgram under rice fallow condition is performing well. The experiment was laid out in a split-plot design with the treatments for blackgram and little millet separately as two experiments. In Main plot viz., M1 - Sowing a day after harvest, M2 - Sowing 15 days after harvest and under subplot  four nutrient 
levels N1 -0 %, N2 -50 %, N3 -75 % and N4-100 % of RDF replicated thrice. The result revealed that either sowing a day after rice harvest or 15 days after harvest combined with 100 % RDF recorded better growth, yield parameter, and yield in rice fallow little millet and blackgram. However,with 75 % RDF was on par.When comparing the yield and economics with balckgram, little millet showed higher yield, gross return, net return and B: C ratio. Its is concluded that little millet can be used as substitute crop for blackgram in rice fallow zero tillage condition for maximizing profit.
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INTRODUCTION

In India, where a large part of the area remains fallow after the Rabi rice (Das et al, 2012), and in some area rice follow pulses are cultivated. As compared to pulses there is scope for increase in income of the farm through cultivating minor millets. Because, in recent times peoples turning towards health care so they are focusing in minor millets. When, there is demand for minor millets, under rice follow condition if we cultivate minor millets there is scope for increase in income by at least two folds compared to pulses. The average yield potential of pulses and little millet are 700 to 800 and 1350 to1500 kg/ha, respectively.

Little millet (Panicum sumatrense L.) is one of the minor millets, which belongs to the family Poaceae. It is described as a "quick-growing, short-duration cereal which withstands both drought and waterlogging" (Anon, 1979-1984). The grains of small millets, being nutritionally superior to rice and wheat, provide cheap proteins, minerals and vitamins to the poorest of the poor where the need for such ingredients is the maximum. Small millets in India occupy 4.5 per cent of the cultivated area and are confining to vast stretches of drylands and hilly tracks. It will yield some grain and useful fodder under very poor conditions.

The lower productivity of small millets is largely due to poor fertility of soils and non-adoption of an improved package of cultivation. Nevertheless, these crops do have large hidden production potential, which could be exploited by a judicial blending of varietal, production and protection technologies. These crops respond very well even to small doses of inorganic fertilizers and other crop management inputs, which do not involve additional expenditure, such as sowing at the optimum time, maintenance of adequate plant stand, timely weeding and inter cultivation.

It is necessary to find out the optimum period of sowing for little millet in the summer season as rice fallow crop for obtaining higher production. Nitrogen is of vital importance to the physiology of little millet. It plays a critical role in the process of photosynthesis by which plants manufacture their own food from sunlight. Further, nitrogen is essential in little millet for the manufacturing of proteins and virtually every other aspect of its physiology. Phosphorus is an essential nutrient for animals and plants. It plays a critical role in cell development and is a key component of molecules that store energy, such as ATP (adenosine triphosphate), DNA and lipids (fats and oils). Insufficient phosphorus in the soil can result in a decreased crop yield. Keeping aforesaid points in view, the present investigation ” for maximizing profit with effective utilization of available resources experiments was taken up under rice fallow zero tillage condition.
MATERIAL AND METHODS

Experimental Site

The field trail
 was carried out at in 'B8ʹ block of the wetland farm, Tamil Nadu Agricultural University, Coimbatore at 110 N latitude and 770 E longitude with an altitude of 426.7 m during the Janaury to May, 2020.  The soil of the experimental site was clayey loam in texture with alkaline pH, medium in organic carbon content, low in available nitrogen, medium in available phosphorus and high in available potassium.  All the data were obtained by pre-sowing soil sampling.

Treatments
The experiment was laid out in a split-plot design as two experiment individually(Experiment 1 Little millet and Experiment 2 blackgram)  with treatments M1 - Sowing a day after harvest, M2 - Sowing 15 days after harvest in main plot and four nutrient levels N1 -0 %, N2 -50 %, N3-75 % and N4-100 % of RDF in sub plot replicated thrice with a recommended spacing of 25 × 10 cm. Rice crop was raised as bulk without any treatments with the normal recommended package of practice in the layout laid during rabi 
2019. 

Field Experiment

The Field were prepared by cultivating the soil three times with a tractor-mounted plough followed pudlling. Layout was prepared as per the treatment schedule before planting of rice crop. In Rabi 2019 rice crop were raised as bulk without any treatments with the normal recommended package of practice in the layout laid. After the harvesting of rice, as per treatment schedule little millet (var. Co 4) and blackgram(VBN 8) were sown under zero tillage conditions by dibbling two seeds per hill at a depth of 2 cm with the help of pointed bamboo peg and the same process repeated for next sowing 15 days after the rice harvest. Thinning and gap filling was done with utmost care at 10 DAS by keeping one seedling/ hill. As per the treatment schedule, NPK was applied full dose as basal for all the treatments. The crop was maintained by adopting a recommended package of practices. Need-based plant protection measures were taken up during the crop growth period. 

Data Collection
The biometric observations on growth, physiological, yield attributes, yield were recorded and economics was worked out and analyzed as per standard statistical procedures.
RESULTS AND DISCUSSION

Yield of little millet

The data on grain yield as influenced by graded doses of fertilizer are presented in Table 1 and Figure 1.Grain and straw yield of little millet was not significantly influenced by different date of sowing after the rice harvest. 

The level of different nutrients significantly influenced the grain and straw yield. Higher grain and straw yield was noted in 100 % RDF (N4), which was on par with 75 % RDF (N3). Lesser grain and straw yield was recorded in 0 % RDF (N1). Higher grain yield in N4 could be attributed to the favorable effect of more number of effective tillers.

The balanced supply of NPK might have increased all the growth parameter, yield attributing characters, which ultimately contributed to increase in yields. Nitrogen nutrition increased LAI, chlorophyll content and nutrient uptake. Phosphorus supply increases cytokinin synthesis and supply of photosynthates for flower formation. Ultimately, it increases the grain yield. The application of P in combination with N contributed to translocate dry matter and physiological attributes towards yield. This might be due to high chlorophyll synthesis and dehydrogenase activity, also it affects source to sink relationship, which reflects in higher yields. Kumar et al. (2003), Deshmukh (2007) and Pradhan et al. (2011), Bhomte (2013) and Anonymous (2015) observed similar results.

Interaction between the date of sowing after rice harvest and fertilizer levels has no notable difference on grain and strover yield of little millet.

Yield of blackgram

Different dates of sowing, did not show any significant response on yield of rice follow blackgram is presented in Table 2 and Figure 2.

Statistically more quantity of grain yield was produced by 100 % RDF (830 kg ha-1). However, this was statistically on par with next lower dose of 75 % RDF. Blackgram crop raised under the application of 100% RDF (N4) produced higher haulm yield of (1710 kg   ha-1).This was significant and comparable with 75 % RDF (N3).   

The highest seed and haulm yield in this treatment was mainly due to the fact that under favourable soil condition, the plant accumulates and translocates the photosynthates from source to the sink more efficiently which in turn increased all the growth and yield components. Similar results were also reported by Jadhav et al. (2008). The growth and yield of crop plants are inter dependent and are determined by the presence of sufficient quantities of available form of nutrients in soil for plant uptake is reported by Gable et al. (2008). The improvement in yield might have resulted from favourable influence of fertilizers on the growth attributes and yield components, efficient and greater partitioning of metabolites and adequate translocation of photosynthates and nutrients in developing reproductive structures. These results are in confirmation with the finding of Tomar et al. (2015) and Singh et al. (2017).

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 process, viz., root development, photosynthesis, energy transfer reaction and symbiotic biological N fixation process. These results are in conformity with the findings of Tomar et al. (2015).

The interaction between dates of sowing and fertilizer levels failed to influence statistically the yield of rice follow blackgram.

Economics of little millet

Economic efficiency and viability of crop cultivation are mainly the outcome of yield and cost of cultivation. Higher crop productivity with lesser cost of cultivation could result in better economic parameters like higher net returns and B:C ratio is presented in Table 3 and Figure 3.

The gross return was higher ₹56980 ha-1 in M2N4 (sowing 15 days after rice harvest with 100 % RDF),  which was followed by M1N4 (₹55440 ha-1) and M2N3 (₹53795 ha-1). The 
maximum net return (₹38090 ha-1) of little millet was recorded from the treatment M2N4 (sowing 15 days after rice harvest with 100 % RDF) and it was followed by M1N4 (sowing a day after rice harvest with 100 % RDF). The maximum B:C ratio (3.02) of rice follow little millet was calculated from the treatment M2N4 (sowing 15 days after rice harvest with 100 % RDF) and it was closely followed by M1N4 (2.93). The additional income realized with these treatments might be due to higher grain yield, treatment efficiency which would have reduced the competition of crop for nutrients resulted in higher B:C ratio.  

Based on the above discussion, it can be concluded that the crop establishment and performance of rice follow zero tillage summer little millet was good. And sowing either a day after rice harvest or 15 days after rice harvest with application of 100% RDF has been found to be beneficial in increasing the growth characters, yield attributes and yield. Higher yield advantage with low additional input cost enhanced the economic returns.

Economics of blackgram

The ultimate aim of addition of any input, whether it is cash or farm produced input, depends on how far it is profitable. The economic analysis revealed large variations in gross return, net return and benefit to cost ratio of rice fallow black gram is due to different treatment combination between date of sowing and nutrient levels imposed during the study is presented in Table 3 and Figure 3.

The maximum gross return (₹50700 ha-1) was recorded from the treatment M2N4 (sowing 15 days after rice harvest with 100 % RDF) and it was followed by M1N4 (sowing a day after rice harvest with 100 % RDF).
 The net return was higher (₹28712 ha-1) in M2N4 (sowing 15 days after rice harvest with 100 % RDF applied treatment) which was followed by M1N4 (₹26852 ha-1) and M2N3 (₹26730 ha-1). This could be due to major nutrient available at optimal time that had significantly influenced morpho-physiological process and helped in increasing all the yield parameters and yield which in turn contributed for higher gross return and net return. The results are in confirmation with the findings of Jayaprakash et al. (2015), Dwivedi et al. (2015) and Akhila (2017).

Based on the above discussion, it can be concluded that for rice follow summer blackgram, sowing either a day after rice harvest or 15 days after rice harvest with application of 100% RDF has been found to be beneficial in increasing yield. Higher yield advantage with low additional input cost enhanced the economic returns.

CONCLUSION

Being an underutilized crop, the little millet performed well in rice fallow condition and responded significantly to the different level of nutrients. From the present investigation, it is concluded that either sowing a day after rice harvest or 15 days after rice harvest combined 
with 100 % RDF is an efficient and advisable treatment for increasing production with higher grain yield along with high monetary returns in rice based cropping system as rice fallow crop for both little millet and blackgram.When compare to the yield potential and economic return, little millet given higher end when compared to blackgram. Hence, from the study is  concluded that little millet as rice fallow crop in summer season could give perceived increase in income by efficiently utilizing the applied nutrient and residual resources when compared to blackgram under rice fallow zero tillage condition.
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Table 1. Effect of different dates of sowing and nutrient levels on yields of rice follow little millet 

	Treatment
	Grain yield (kg ha-1)
	Strover yield (kg ha-1)

	
	M₁
	M₂
	Mean
	M₁
	M₂
	Mean

	N₁
	1032
	1107
	1070
	3751
	3852
	3802

	N₂
	1243
	1364
	1304
	4012
	4084
	4048

	N₃
	1403
	1537
	1470
	4214
	4445
	4330

	N₄
	1584
	1628
	1606
	4610
	4712
	4661

	Mean
	1316
	1409
	
	4147
	4273
	

	
	M
	N
	M x N
	N x M
	M
	N
	M x N
	N x M

	SEd
	32
	73
	117
	104
	98
	161
	270
	228

	CD (P=0.05)
	NS
	160
	NS
	NS
	NS
	351
	NS
	NS


NS – Non significant
	Main Plot: Date of sowing
	Sub plot: Nutrient Management

	M1
	:
	Sowing a day  after rice harvest
	N₁
	:
	0 % RDF

	
	
	
	N₂
	:
	50 % RDF

	M2
	:
	Sowing 15 days after rice harvest
	N₃
	:
	75 % RDF

	
	
	
	N₄
	:
	100 % RDF


Table 2. Effect of different dates of sowing and nutrient levels on yields of rice follow blackgram

	Treatment
	Grain yield (kg ha-1)
	Haulm yield (kg ha-1)

	
	M₁
	M₂
	Mean
	M₁
	M₂
	Mean

	N₁
	589
	595
	592
	1187
	1212
	1200

	N₂
	743
	762
	753
	1478
	1508
	1493

	N₃
	784
	798
	791
	1635
	1601
	1618

	N₄
	814
	845
	830
	1665
	1754
	1710

	Mean
	733
	750
	 
	1491
	1519
	 

	
	M
	N
	M x N
	N x M
	M
	N
	M x N
	N x M

	SEd
	13
	29
	46
	41
	22
	94
	143
	132

	CD 

(P=0.05)
	NS
	63
	NS
	NS
	NS
	204
	NS
	NS


    NS – Non significant

	Main Plot: Date of sowing
	Sub plot: Nutrient Management

	M1
	:
	Sowing a day  after rice harvest
	N₁
	:
	0 % RDF

	
	
	
	N₂
	:
	50 % RDF

	M2
	:
	Sowing 15 days after rice harvest
	N₃
	:
	75 % RDF

	
	
	
	N₄
	:
	100 % RDF


Table 3. Effect of different dates of sowing and nutrient levels on economics of rice follow little millet and black gram

	Treatment
	Little millet
	Black gram

	
	Gross return (Rs.ha-1)
	Net return (Rs.ha-1)
	B:C ratio
	Gross return (Rs.ha-1)
	Net return (Rs.ha-1)
	B:C ratio

	M1N1
	36120
	18060
	2.00
	35340
	16705
	1.90

	M1N2
	43505
	25030
	2.35
	44580
	24267
	2.19

	M1N3
	49105
	30414
	2.63
	47040
	25890
	2.22

	M1N4
	55440
	36550
	2.93
	48840
	26852
	2.22

	M2N1
	38745
	20685
	2.15
	35700
	17065
	1.92

	M2N2
	47740
	29265
	2.58
	45720
	25407
	2.25

	M2N3
	53795
	35104
	2.88
	47880
	26730
	2.26

	M2N4
	56980
	38090
	3.02
	50700
	28712
	2.31


   Data not statistically analysed

	Main Plot: Date of sowing
	Sub plot: Nutrient Management

	M1
	:
	Sowing a day  after rice harvest
	N₁
	:
	0 % RDF

	
	
	
	N₂
	:
	50 % RDF

	M2
	:
	Sowing 15 days after rice harvest
	N₃
	:
	75 % RDF

	
	
	
	N₄
	:
	100 % RDF


Fig. 1. Effect of different dates of sowing and nutrient levels on yields of rice follow little millet
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Fig. 2. Effect of different dates of sowing and nutrient levels on yields of rice follow blackgram
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Fig. 3. Effect of different dates of sowing and nutrient levels on economics of rice follow little millet and blackgram
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