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STUDY ON ECONOMICS OF CROPPING SYSTEMS AS INFLUENCED BY 

ORGANIC NUTRIENT MANAGEMENT IN HILLY AREAS OF NE REGION 

N. Khumdemo Ezung', J.K. Choudhary? and Tiatula Jamir® 

ABSTRACT 

The experiment was carried out at the experimental farm of ICAR, Nagaland 
Centre, Medziphema during 2015-16 and 2016-17 with the objectives to study the economics 
of cropping systems under organic nutrient management. The experiment was in SPD with 
three replications. The main plot treatments consisted of four combinations of two cropping 
systems (C), viz.,rice-greengram-toria and maize-greengram-toria and two organic nitrogen 
management (N), viz., 75 % RD through vermicompost and 100 % RD through vermicompost 
and the sub-plot treatments consisted of two organic phosphorus management practices 
(P)., viz., 75 % RD through vermicompost and 100 % RD through vermicompost in greengram. 
Inglongkiri (upland rice), RCM-76 (maize), Pratap (greengram) and TS-36 (toria) were 
used as the crop varieties under study.The study revealed that application of 100 % N 
through vermicompost showed significant effect on yield and yield attributes both in rice 
and maize which showed significant carry over influence on the following greengram and 
toria crops. It was observed that the sub plot factor showed significant effect with the 
application of 100 % P as compared to the application of 75 % P in greengram. The economic 
analysis of the first kharif crops revealed that the highest economic return was obtained 
from maize crop with the application of 100 % N through vermicompost. The highest gross 
return was obtained in greengram following maize with 100 % N through vermicompost and 
100 % P through vermicompost in greengram. However, the system economic analysis 
revealed that maize-greengram-toria system gave the highest economic returns as compared 
to the rice-greengram-toria system with a B:C ratio of 1.81 and 1.61 during 2015 and 2016 
respectively. 
(Key words: Cropping systems, vermicompost, economics) 

INTRODUCTION 

The agricultural production system NEH region is 

pre-dominantly rainfed and mono-cropped at subsistence 

level. Slash and burn agriculture is still practiced in almost 

all states on steep slopes with reduced cycle of 2-3 years 

against 10-15 years in the past. Thus, in the north-eastern 

region which is mostly consisted of hills, crop production 

is subjected to adverse and harsh geo-physical and agro- 
climatic conditions. 

Oilseeds and pulses are receiving more attention 

owing to higher prices due to increased demand. To fulfill 

the demand of cereal, pulses, and oilseeds of ever-increasing 

population, inclusion of oilseeds and pulses in cropping 
sequence was found more beneficial than cereal alone (Kumar 

et al., 2008). The short duration pulse crop could very well be 

introduced in rice and maize-based cropping sequence during 

summer for maximizing the net return and restoring the soil 

fertility. Because, inclusion of legume crop during summer in 

the system increases the organic carbon and available N, P 

and K in the soil (Sharma ez al., 2004). An intensive cropping 

system which is not only highly productivity and profitable 
but also stable over time and maintains soil fertility, is of 

great importance in present scenario. 

The high input agriculture has led to self- 
sufficiency in food-grains but it has posed several new 
challenges. The need for conversion of intensive agriculture 

into organic agriculture is now widely felt. Hence, conversion 

of modern chemically intensive agriculture to a more 
sustainable form of agriculture like organic farming appears 
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to be a viable option for maintaining the desirable agricultural 

production in future (Modgal et al., 1995). 

Thus, the present investigation was undertaken 

to assess the economics between rice and maize based 
cropping system with an efficient organic nutrient so as to 

obtain maximum income. 

MATERIALS AND METHODS 

The present investigation was carried out during 

2015-2016 and 2016-2017 at the experimental farm of ICAR, 

Nagaland Centre, Medziphema where the climatic condition 

of the experimental area is sub-tropical humid. The annual 

average rainfall varies from 1500 mm to 2000 mm which is 

mainly received during April to October and from November 

to March the weather is generally dry. The mean summer 

temperature ranges between 19°C to 35°C, while in winter it 

rarely goes below 5°C. 

The experiment was laid out in split plot design 

with three replications. The treatments included cropping 

system (C), viz., rice-greengram (C,) and maize-greengram 

(C,), organic N management (N), viz., 75 % RD through 

vermicompost (N,) and 100 % RD through vermicompost 

(N,) and organic phosphorus management (P) in the sub 

plotviz., 75 % RD through vermicompost (P,) and 100 % RD 

through vermicompost (P,) in greengram. 

Observations on yield parameters of rice such as 

tillers hill"', grains panicle!, panicle length (cm), panicle 

weight (g), test weight (g), seed yield (q ha') and stover 

yield (q ha'') were taken in case of rice. Parameters in maize 

such as, grains cob”, plants m, cob length (cm), test weight 

(g), seed yield (q ha") and stover yield (q ha") were recorded. 

Data on parameters such as number of pods plant !, number 

of seeds pod™, test weight (g), seed yield (q ha') and stover 

yield (q ha!) were recorded in case of greengram. For toria 

number of branches plant”, number of siliqua plant’, number 

of seeds siliqua’, seed yield (q ha') and stover yield (q 

ha') were recorded. 

RESULTS AND DISCUSSION 

Yield attributing characters and yield of rice and maize, 

It was observed that the yield and yield attributes 

of rice and maize was significantly higher with the application 

of 100 % RD of N as compared to the application of 75 % RD 

of N through vermicompost (Table 1(i) to (iv)). 

Yield attributing characters and yield of greengram 

The Table 2 (i) and Table 2 (ii) represents the effect 

of the main plot factor i.e., cropping system (C) and organic 

N management (N) on the yield attributes which were found 

to be significant. The data showed that in C, as compared 

to C,, greengram produced significantly more number of 

pods plant”, seeds pod™, test weight, seed and stover yield 

and HI. And, N, was observed to significantly improved 

upon these yield attributes in greengram compared to N . 

Effect of organic phosphorus management (P) 

The data shown in Table 2(i) and Table 2 (ii) 

indicates the significant effect of P on yield attributes of 

greengram. The data revealed that application of 100 % P 

through vermicompost (P)) in greengram resulted in 

significantly more number of pods plant”, number of seeds 

pod, test weight, seed and stover yield and HI as compared 

to the application of 75 % P through vermicompost in 

greengram. Mohini er al. (2018) also reported that with the 

application of P (60 kg P ha') resulted in higher yield as 

compared to the application of P 30 and 40 kg ha''. 

Residual effect on yield and yield attributes of toria 

Data in Table 3(i) and 3(ii) shows the residual effect 
of the main plot and sub-plot factors on the toria crop which 

showed that significantly higher residual effect on yield 

and yield attributes with the application of 100 % N through 
vermicompost (N,) and 100 % P through vermicompost (P,) 

in first kharif and greengram respectively. However, it was 
found that the response of toria following greengram and 

maize showed better performance in terms of yield as 

compared to toria following greengram and rice. 

Economics of the treatments 

During first kharif crops (rice and maize) 

Table 4 shows the comparative economics of the 

treatments in first kharif crops (rice and maize) during 2015 

and 2016. It was observed that the highest gross return (Rs. 

224600.00 ha' and Rs.227883.33 ha™! during 2015 and 2016, 

respectively) and net return (Rs.165100.00 ha' and Rs. 
168383.33 ha' during 2015 and 2016, respectively) were 

obtained under maize-greengram and 100 % RD through 

vermicompost (C,N,). Similarly, under rice crop, the highest 

gross return (Rs.92160 ha''and Rs.101100 ha'! during 2015 
and 2016, respectively) and net return (Rs.46390 ha''and 
Rs.55330 ha'! during 2015 and 2016, respectively) were 

obtained with rice-greengram and 100 % RD through 

vermicompost (C N,). However, the highest benefit-cost 

ratio was achieved from rice-greengram and 75 % RD 
through vermicompost (C,N,) which was recorded at 1.07 

and 1.24 during 2015 and 2016, respectively and maize- 

greengram with 75 % RD through vermicompost (C,N,) 

recording a B:C ratio of 2.78 and 3.33 during 2015 and 2016, 

respectively. Verma et al. (2003); Singh er al. (2007) and 
Kumar et al. (2007) also reported similar findings, where 

they found that application of 100 % RD through 

vermicompost was more beneficial in terms of yield and 

economic return in maize. 

During second crop greengram 

Table 5 shows the comparative economics of the 
treatments in greengram during 2015 and 2016. It was 

observed that the highest gross return (Rs.168200 ha' and 

Rs.136350 ha'! during 2015 and 2016, respectively) was 

obtained from maize-greengram with 100 % RD through 

vermicompost and 100 % P through vermicompost (C,N,P,). 

However, there was variation in the net return where 
application of 100 % P through vermicompost in greengram



obtained the highest net return which recorded an amount 

of Rs.76420 ha'during 2015 but during the year 2016, the 

highest net return of Rs. 46100 ha' was obtained from the 

application of 75 % P through vermicompost in greengram 
which was due to reduction in the yield of greengram during 

the second year. Rs.168383.33 ha'' during 2015 and 2016, 

respectively, were obtained under maize crop with 

application of 100 % N through vermicompost with live 

mulching with cowpea. Narendra et al. (2009) and Sitaram et 

al. (2013) also reported similar findings, where application 

of 100 % RD through vermicompost was found to be superior 

to control in terms of yield and economic return. 

Similar returns were also observed under rice crop 

where the highest gross return (Rs.152950 ha'and Rs.121800 

ha' during 2015 and 2016, respectively) was obtained in 

rice-greengram system with 100 % RD through vermicompost 

and 100 % P through vermicompost (C N,P,). However, the 

net return with the application of 75 % P through 

vermicompost in greengram obtained the highest which 

recorded an amount of Rs.74450 ha'and Rs.35900 ha"' during 

2015 and 2016 respectively. 

Under maize-greengram cropping system, the B:C 

ratio was observed to be highest with 75 % RD through 

vermicompost and 75 % P through vermicompost which 

was recorded at 1.03 and 0.62 during 2015 and 2016 

respectively (C,N,P ). Similar result was also found under 

rice-greengram cropping system where the highest B:C ratio 

(1.01 and 0.49 during 2015 and 2016 respectively) was 

recorded from 100 % RD through vermicompost and 75 % 

RD through vermicompost (C N,P,) which was mainly due 

to higher cost of vermicompost which increased the cost of 

cultivation. When we compared the B:C ratio between the 

rice-greengram and maize-greengram, it was found that that 

B:C ratio under maize-greengram was the highest during 

both the years. 

During third crop toria 

Table 6 shows the comparative economics of the 
treatments during the toria crop. It was observed that the 

highest gross return of Rs.25528 ha' and Rs.24028 ha, net 

return of Rs. 13350 ha! and Rs.11850 ha' and B:C ratio of 
2.64 and 2.45 during 2015 and 2016, respectively, was 

obtained from maize-greengram-toria system with the 

application of 100 % N through vermicompost in maize crop 
and 100 % P through vermicompost in greengram (C,N,P,). 

9 
This might be due to higher crop yield as a result of the 

residual effect on the succeeding toria crop. 

A similar returns under rice-greengram-toria system 

where the highest gross return of Rs.21500 ha"'and Rs.20000 

ha'!, net return of Rs. 17378 ha and Rs.15878 ha™! were also 
observed. The B:C ratio of 2.13 and 1.95 during 2015 and 

2016, respectively, was obtained from maize-greengram-toria 

system with the application of 100 % N through 

vermicompost in maize crop and 100 % P through 

vermicompost in greengram (C,N,P,). This might be due to 

higher crop yield as a result of the residual effect on the 

succeeding toria crop. 

Comparative economic analysis of the cropping system 

The comparative economics of the treatments in 

respect of cropping system has been presented in Table 7. 

It revealed that the higher gross return (Rs.418328 haand 

Rs.388261.33 ha'' in 2015 and 2016, respectively) and net 
return (Rs.258898 ha'and Rs.228831.33 ha!) was obtained 

from maize-greengram-toria sequence due to application of 

100 % N through vermicompost in the maize and 100 % P 

through compost in greengram as compared to rice- 

greengram-toria system. However, the B:C ratio was 

observed to be the highest with the application of 100 % N 

through vermicompost in maize and 75 % P through 
vermicompost in greengram which was recorded at 1.81 and 

1.61 during 2015 and 2016 respectively. 

The system economics revealed that during both 

the years, maize-greengram-toria cropping system (C,) was 

found better than rice-greengram-toria system (C,) under 

the effects of organic N and P management in rainfed 

condition with respect to gross, net returns, and B:C ratio. 

Therefore, it may be concluded that the productivity 

and profitability of maize-greengram-toria cropping system 

is better than the rice-greengram-toria cropping system 

under organic nutrient management in rainfed condition of 

north-east hilly region. Under this situation, application of 

vermicompost on the basis of 100 % N as recommended for 

the first cereal crop followed by the application of 

vermicompost on the basis by 75 % P,0, as recommended 

for the second pulse crop like greengram sustains profitable 

production of the third oilseed crop toria of the system. An 

organic cropping system under rainfed situation may also 

be profitable.
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Table 1(i). Effect of cropping system and organic N management on yield parameters of rice 

Treatment  Tillers hill” Grains panicle™” le:;“‘:(ci;) w':‘i';';fl;) Test weight(g) 

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 
N, 775 887 11528 12635 2680 27.88  4.65 587 1743 1943 
N, 938 1024 13200 14457 2829 3127 565  7.54  19.98 21.54 
N, 881 945 12559 137.59 27.28 2948 556 645 1928 21.14 
TNy 10.64 1144 14833 16254 3034 3528 624  8.88  20.68 22.87 

Table 1(ii). Effect of cropping system and organic N management on yield of rice 

Stover yield 
Treatments Seed yield(q ha™) (q ha™) Harvest Index (%) 

2015 2016 2015 2016 2015 2016 

CN,; 15.17 16.27 29.59 30.27 33.92 34.59 
CN,; 17.44 18.87 33.06 35.47 35.05 35.00 

CiN; 16.74 17.88 31.03 33.47 34.56 34.73 
CiN, 20.48 22.47 35.02 37.24 36.90 37.62 

Table 1(iii). Effect of cropping system and organic N management on yield parameters of maize 

Grains cob™ Plants m” Cob length(cm) Test weight(g) 

Treatments 

2015 2016 2015 2016 2015 2016 2015 2016 

N, 410.00  425.63 6.76 7.24 18.51 20.47 7134 7214 
N, 47596  489.57 7.85 8.14 20.28 22.51 89.07  90.87 
CN, 441.05 45227 7.14 7.84 20.07 21.47 7534 76.44 
N, 507.13 53424 7.98 8.37 20.30 23.45 90.49 9224 

Table 1(iv). Effect of cropping system and organic N management on yield of maize 

Treatments S::dhz;!f)ld Suael::.],]f 1 Harvest Index (%) 

2015 2016 2015 2016 2015 2016 

Ny 30.36 31.27 60.25 63.47 32.27 32.98 
N, 39.45 41.12 73.58 75.58 35.03 35.09 
Ny 3592 36.47 71.22 73.78 32.58 33.07 
GNy 44.92 45.58 79.26 81.24 35.97 36.57 

C -Rice-greengram-toria, C,-Maize-greengram-toria, N,- 75% N as vermicompost, N - 100% N as vermicompost
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Table 2(i). Effect of cropping system, organic N and P management on yield parameters of 

greengram 

Treatments Numbers of Number of Test 

pods plant’! seeds pod™! weight (g) 

Cropping System 2015 2016 2015 2016 2015 2016 

C -Rice-greengram 28.70 23.03 9.84 7.55 3439 31.37 

C,-Maize-greengram 31.33 26.78 10.16 8.32 35.76  32.76 

Organic N management in 1% kharif crop (N) 

N,- 75% N as vermicompost 28.74 23.88 9.78 7.71 3421 31.19 

N,-100% N as vermicompost 31.28 25.92 10.22 8.13 3594 3293 

SEm (z) 0.76 0.60 0.14 0.13 0.51 0.51 

CD(P=0.05) 1.63 1.28 0.30 0.29 1.09 110 

Organic P management in 2" kharif crop (P) 

P,- 75% P as vermicompost 2772 22.89 9.67 7.61 33.85 3083 

P,- 100% P as vermicompost 3230 26.92 10.33 8.23 36.30 33.295 

SEm(x) 0.41 0.52 0.19 0.12 039 043 

CD(P=0.05) 0.87 1.12 041 0.27 083 093 

Interactions NS NS NS NS NS NS 

CV (%) 8.81 837 5.00 6.07 505 557 

4.75 7.32 6.81 5.56 390 473 

Table 2(ii). Effect of cropping system, organic N and P management on yield of greengram 

Treatments Seed yield Stover yield Harvest 

(q ha™) (q ha™) Index (%) 

Cropping system (C) 2015 2016 2015 2016 2015 2016 

C -Rice-greengram 9.21 6.78 19.30 1701 2971 2773 

C,-Maize-greengram 9.54 749 2226 19.37 3228 28.64 

Organic N management in 1* kharif crop (N) 

N,-75% N as vermicompost 9.16 6.87 20.38 1777 31.70  27.78 

N,-100% N as vermicompost 9.59 7.40 21.18 1861 3029 28359 

SEm (x) 0.12 0.14 0.37 0.28 042 036 

CD (P=0.05) 0.26 0.30 0.81 0.60 0903 0.78 

Organic P management in 2" kharif crop (P) 

P - 75% P as vermicompost 8.98 6.71 19.92 1746 29.62 27.29 

P,- 100% P as vermicompost 9.77 7.56 21.64 1892 3237 29.08 

SEm (+) 0.15 0.12 0.50 0.39 048 038 

CD (P=0.05) 0.31 0.26 1.06 0.83 .02 082 

Interactions NS NS NS NS NS NS 

CV (%) 4.58 6.96 6.30 541 471 448 

5.52 5.89 838 742 539 470 

NS- Not significant
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Table 3(i). Effect of cropping system, organic N and P management on yield parameters of toria 

Treatments Number of Number of Number of Test 

branches plant™ siliqua plant!  seedssiliqua’ weight (g) 

Cropping system (C) 2015 2016 2015 2016 2015 2016 2015 2016 

C,-Rice-greengram-Toria 4.06 351 13275 12769 991 916 273 252 

C,-Maize-greengram-Toria 4.10 359 16562 16430 1169 1073 295 275 

Organic N management in 1% kharif crop (N) 

N,-75% N as vermicompost 405 352 14421 13992 1056 960 277 255 

N,-100% N as vermicompost 410 358 15415 15206 1104 1029 291 272 

SEm (£) 001 0.005 303 216 018 002 002 0008 

CD (P=0.05) 004 0010 6.50 463 039 005 006 0016 

Organic P management in 2" kharif crop (P) 

P -75% P as vermicompost 403 349 13477 13236 999 924 270 248 

P,- 100% P as vermicompost 413 361 16355 15963 1161 1065 298 279 

SEm () 002 0.008 243 202 023 004 003 0009 

CD (P=0.05) 005 0017 515 433 050 009 007 0019 

Interaction NS NS NS NS NS NS NS NS 

CV (%) 157 223 705 5.14 598 443 341 489 

226 382 565 480 760 728 408 573 

Table 3(ii). Effect of cropping system, organic N and P management on yield of toria 

Treatment Seed yield (g ha')  Stoveryield (qha') Harvest Index (%) 

Cropping system (C) 2015 2016 2015 2016 2015 2016 

C -Rice-greengram-Toria 3.02 277 875 731 2549 27133 

C,-Maize-greengram-Toria 362 337 899 750 2856 3075 

Organic N management in 1% kharif crop (N) 

N,-75% N as vermicompost 325 3.00 877 732 2661 2859 

N,-100% N as vermicompost 339 314 897 749 2744 2949 

SEm () 006 006 008 001 038 040 

CD (P=0.05) 0.14 0.14 0.18 003 082 086 

Organic P management in 2" kharif crop (P) 

P - 75% P as vermicompost 3.14 289 870 727 26.16 2805 

P,- 100% P as vermicompost 349 324 9.04 754 2789 3003 

SEm (x) 0.04 004 0.11 001 030 034 

CD (P=0.05) 0.10 0.10 025 003 065 072 

Interaction NS NS NS NS NS NS 

CV (%) 6.86 736 334 336 493 481 

5.14 5.35 463 359 389 406 

NS-Not significant
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