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Abstract 

A study was conducted in gentle hilly slope of Karbi Anglong district of Assam, India 

for three consecutive years (2010-11 to 2012-13). For the study five villages were selected 

purposively with 30 farmers in each year, where four different cropping sequences were 

given them to practise for evaluating the feasibility and benefits by introducing high yielding 

varieties (HYV) with modern technologies. The study reveals that the sequence of hill rice 

improved (Inglongkiri) + urdbean HYV (KU 301) gave the significant performance in terms 

of rice equivalent yield (REY) as well as per day yield and net return. The next best sequence 

was hill rice traditional (local) + urdbean (KU 301). So far the parameters are concerned the 

rice equivalent yield (REY), per day yield and net return per day were recorded as 31.35 q/ha, 

16.08 kg and Rs. 123.54 respectively. The study further reveals that there are vast scope to 

sustain the crop production by improvising the traditional cultivation to recommended 

practices. 

 

Keywords: Hilly Slope, Improved Variety, Hill Rice, Cropping Sequence, Rice Equivalent 
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Introduction 

Agricultural production is typically a risky business; because of various nature of 

climate, market price, production and productivity of crop enterprises. The farmer usually has 

to take decision under imperfect knowledge. Natural hazards often change crops and other 

enterprises, which lead to variation in farm income and cropping pattern. Shifting 

(Jhumming) cultivation is one of the most practised easy method of cultivation in hilly areas 

at gentle slope (10-30%) [Dey and Kalita, 2008]. In India different states like Meghalaya, 

Assam, Arunachal Pradesh, Mizoram, Tripura, Nagaland, Odisha, Chhattisgarh etc., practised 

this old-aged cultivation. In Assam, two hill districts viz., Karbi Anglong (10,434 sq km) and 

Dima Hasao (4,888 sq km) occupy an area of 19.53 per cent of State area (Annonymous, 

2013). It is located 24024/ to 26041/ N latitudes and 92008/ to 93058/E longitudes. In general, 
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jhumming is done in a piece of land which is subjected to slash and burn practice every year 

in new area. The land is cultivated for mixed cropping without any measure and fertilizer for 

2 to 3 years and left the area fallow for a period ranging from 20 to 30 years in earlier times 

and gradually get reduce to 2 - 5 years (Das, 2012).  At present, due to population pressure 

the cycle is reduced to 3 years which was 10 years in earlier jumming cycle (Sarma, 1995) in 

the district of Karbi Anglong. Besides that, due to poor economic status, farmers are unable 

to incur expenditure of cultivation that is why, usual practice is only family labour or 

exchanged labour with neighbours are used in cultivation. In Assam condition, jhum is 

cultivated as monocrop, direct seeded autumn rice (April- September) and land remain fallow 

after rice has been harvested. Rice being is a staple food of this region; no other option has 

left to them for cultivation besides the long duration and low yielding traditional rice 

varieties. On that reason, they cannot go for any second crop immediately after harvest of rice 

crop, as by that time, sowing time of other crops like pulses (more remunerative and short 

duration as compared) is almost over. In Assam, climatic situation favours for growing pulse 

crop like urdbean and mungbean up to mid September. With these views the following 

objectives were formulated for the study 

1. To introduce improved varieties in the existing cropping sequence 

2. To evaluate the feasibility and benefits of introduced varieties 

 

METHODOLOGY 
The study was conducted in purposively selected five villages which have gentle 

slope situated in 25050/ N and 93030/ E of Karbi Anglong district of Assam. In the selected 

villages total number of population were 1,229 (631 male: 598 female) with 301 numbers of 

household. The study was carried out for 3 (three) consecutive years (2010-11 to 2012-13). 

From the selected villages namely, Lama Basti, Bim Engti Gaon, Ram Teron Basti, Sarpo 

Tisso Gaon and Hidisajir Gaon, only 6, 6, 8, 5 and 5 numbers of farmer respectively were 

considered to carry out the study for three consecutive years pertaining to 2010-11 to 2012-13 

at a radius of 10 kilometres from the district head quarter Diphu. All total 30 numbers of 

farmers were selected from those villages.  
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The breakup of the farmers as follows: 
 

Village 
Years 

2010-11 2011-12 2012-13 
Lama basti 6 6 6 
Bim Engti gaon 6 6 6 
Ram Teron Basti 8 8 8 
Sarpo Tisso Gaon 5 5 5 
Hidisajir Gaon 5 5 5 
Pooled 30 30 30 

The experiment area of 1,000 m2 for each farmer every year was selected. In the trial, 

an improved hill rice variety ‘Inglongkiri’ was incorporated in their cultivation having crop 

duration 100-110 days, which will provide a lag time/period 15-20 days for land preparation 

to go for immediate next crop like Urdbean HYV ‘KU 301’ as a sequence. However, farmers 

will get enough time to go for another sequence direct seeded autumn rice followed by toria 

HYV ‘TS 38’. Using of improved hill rice variety ‘Inglongkiri’ will help the farmers to 

harvest more. But it has been observed that farmers in practice, follow the traditional hill rice 

varieties like - Bairing, Maibeelai etc., which are of medium duration (130-135 days). With 

the traditional rice farmers were directed to cultivate urdbean as early as possible after 

preparation of land. In this case, sowing time for second crop delayed by 10-15 days than the 

improved rice + urdbean sequence. For second sequence farmers get enough time to go for 

toria crop but aim has also been made to replace traditional varieties of hill rice and toria with 

improved and high yielding varieties. The crop calendar of different crop sequences studied is 

shown in fig 1. 

 
Rice(traditional) +urdbean 

Rice (traditional) +toria 

 
 

Jan    Feb    Mar   Apr   May   June   July    Aug    Sept   Oct      Nov      Dec    Jan  
Feb 
 
Rice(improved)– Urdbean 

Rice (improved) – Toria 

 

Fig 1. Crop Calendar
In this experiment of cropping sequences (1) direct seeded autumn rice (Inglongkiri) + 

urdbean (KU 301) and (2) direct seeded autumn rice (Inglongkiri) + Toria (TS 38) has been 

tried to introduce for the hilly zone. Urbean and Toria tried with traditional hill rice 

variety(s). The study, therefore, comprise of four different cropping sequences. For analysis 

average yield of second crop of the sequences were considered.  
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Results and Discussion 

The data have been analysed and presented in the following heads -- 

i) Existing cropping sequences 

ii) Rice equivalent yield of the cropping sequences 

iii) Per day yield and net returns of different sequences 

iv) Economic analysis of those cropping sequences  

v) Conclusion  

i. Existing cropping sequence: It was revealed from Table 1 that improved rice variety 

Inglongkiri was recorded consistently high yielder in gentle hilly slope irrespective of 

location/village and years than the traditional hill rice variety(s). However, it has been 

observed that highest yield in improved variety Inglongkiri was recorded 26.10 q/ha in 

the year 2012-13 followed by 25.5 q/ha and 24.80 q/ha during the year 2011-12 and 

2010-11 respectively in the village Ram Teron Basti. In case of traditional rice variety(s) 

highest yield was recorded 15.5 q/ha in the village Bim Ingti Gaon 2011-12 followed by 

14.70 q/ha and 14.50 q/ha during 2010-11 and 2011-12 respectively in Lama Basti. 

      The crop urdbean after rice cropping sequence was recorded the highest yield 

7.3 q/ha in Bim Ingti Gaon village during 2010-11 followed by 6.20 q/ha (2011-12) and 

1.90 q/ha (2012-13) in the village Ram Teron Basti and Sarpo Tisso Gaon respectively. 

However, in the cropping sequence toria after rice, highest yield was recorded 7.10 q/ha 

in the village Hidisajir Gaon followed by Sarpo Tisso Gaon (6.20 q/ha) and Ram Teron 

Basti (5.80 q/ha) during the year 2011-12 in comparison to other years. 

    Overall average production of different crops grown during the investigation 

period gave a significant reflexion and achievement in yield. The average production in 

improved rice 20.35 q/ha, traditional rice 12.72 q/ha, urdbean 3.69 q/ha and toria 3.87 

q/ha were recorded (Table 1). By using improved rice variety Inglongkiri production of 

rice can be increased by 59.98 per cent over the traditional rice variety(s)*. Besides that 

urdbean and toria are other additional enterprises provide additional production to the 

farmers in regards of food and nutritional security aspects. 

*It is calculated as (yield of improved rice – yield of traditional rice) X 100 divided by 

yield of traditional rice.  
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Table 1: Yield of Crop enterprises on rice based cropping sequence in different villages in  
              Karbi Anglong, Assam (q/ha) 
Year Name of Villages No. of 

farmer 
Hill rice 

(improved) 
Hill rice 

(traditional) 
Urdbean Toria 

  
 
 
 
2010-11 

Lama basti 6 19.60 14.70 6.00 4.50 
Bim Engti gaon 6 18.00 14.00 7.30 4.30 
Ram Teron Basti 8 24.80 12.70 6.50 5.80 
Sarpo Tisso Gaon 5 18.20 12.40 1.90 3.50 
Hidisajir Gaon gaon 5 17.50 11.80 1.60 3.90 
Pooled 30 19.62 12.92 4.66 4.40 

 
 
 
2011-12 

Lama Basti 6 20.20 14.50 5.90 5.50 
Bim Engti Gaon 6 20.10 15.50 5.80 5.10 
Ram Teron Basti 8 25.50 11.80 6.20 5.80 
Sarpo Tisso Gaon 5 18.60 11.60 4.50 6.20 
Hidisajir Gaon gaon 5 17.50 11.60 4.50 7.10 
Pooled 30 20.64 13.00 4.84 5.58 

 
 
 
 
2012-13 

Lama Basti 6 20.90 12.40 1.30 1.50 
Bim Engti Gaon 6 20.10 12.20 1.30 1.90 
Ram Teron Basti 8 26.10 11.80 1.80 1.50 
Sarpo Tisso Gaon 5 18.20 12.40 1.90 1.60 
Hidisajir Gaon gaon 5 18.70 11.80 1.80 1.70 
Pooled 30 20.80 12.24 1.58 1.64

Grand Average(pooled) 20.35 12.72 3.69 3.87 
 

In Table 2, the results represent average yield of different crops in sequences for 

3 (three) years during the study period, as well as the average yield of respective crops of 

different villages for every year. The average highest yield of improved rice variety 

Inglongkiri was recorded 25.47 q/ha in Ram Teron Basti followed by 20.35 q/ha and 

19.40 q/ha in Lama Basti and Bim Ingti Gaon respectively (fig 2).  
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In traditional variety(s) the yield varies from 11.70 to 13.9 q/ha irrespective of the 

year. Further, year-wise yield of improved rice is 19.62 q/ha, 20.64 q/ha and 20.80 q/ha 

for the year 2010-11, 2011-12 and 2012-13 respectively. Moreover, yield of urdbean 

varies from 3.69 q/ha to 4.84 q/ha and toria 1.64 to 5.58 q/ha. 

 
Table 2 : Yield of crop enterprise in rice based sequence for village and years (q/ha) 
 Particulars Hill rice 

(improved) 
Hill rice 

(traditional) 
Urdbean Toria 

 
 
 
Villages 
 

Lama Basti 20.35 13.87 4.40 3.83 
Bim Engti Gaon 19.40 13.90 4.80 3.77 
Ram Teron Gaon 25.47 11.70 4.83 4.37 
Hidisajir Gaon 18.40 12.13 1.87 3.47 
Sarpo Tisso 18.27 11.93 1.77 3.93 

 
Years 

2010-11 19.62 12.92 4.66 4.40 
2011-12 20.64 13.00 4.84 5.58 
2012-13 20.80 12.24 3.69 1.64 

 
 

ii. Rice equivalent yield of the cropping sequences: 

The results of rice equivalent yield were given in Table 3 & fig 3. It was observed that 

irrespective of the year, village wise highest rice equivalent yield (REY) was recorded 37.55 

q/ha in Ram Teron Basti in improved rice + urdbean sequence followed by Bim Engti Gaon 

and Lama Basti with an yield of 31.40 q/ha and 31.35 q/ha respectively. However, in 

sequence of improved rice + toria, the highest REY was recorded 33.12 q/ha in the village 

Ram Teron Basti followed by Lama Basti (27.05 q/ha) and Bim Engti Gaon (26 q/ha). 
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The other sequences like hill rice (traditional) variety(s) with urdbean and toria, 

highest REY was recorded 25.90 q /ha in Bim Engti Gaon followed by 24.87 q/ha and 

23.85 q/ha in Lama Basti  and Ram Teron Basti respectively irrespective of the years. In 

year wise pooled analysis, it has been observed that highest REY was recorded in the 

year 2011-12 irrespective of sequences and overall highest REY was recorded 31.35 q/ha 

(Pooled) in hill rice (improved) + Urdbean sequence. 

Table 3: Rice Equivalent Yield of different cropping sequence for village and year wise(q/ha) 
 Particulars Hill rice 

(improved) + 
Urdbean 

Hill rice 
(improved)  + 

Toria 

Hill rice 
(traditional) + 

Urdbean 

Hill rice 
(traditional) + 

Toria 
 
 
 
Village 

Lamba Basti 20.35+11.00= 
31.35 

20.35+6.70= 
27.05 

13.87+11.00= 
24.87  

13.87+6.70= 
20.57 

Bim Engti 
Gaon 

19.40+12.00= 
31.40 

19.40+6.60= 
26.00 

13.90+12.00= 
25.90 

13.90+6.60= 
20.50 

Ram Teron 
Gaon 

25.47+12.08= 
37.55 

25.47+7.65= 
33.12 

11.70+12.08= 
23.85 

11.70+7.65= 
19.42 

Hidisajir 
Gaon  

18.40+4.68=   
23.08 

18.40+6.07= 
24.47 

12.13+4.68= 
16.81 

12.13+6.07= 
18.20 

Sarpo Tisso 18.27+4.42=   
22.69 

18.27+6.88= 
25.15 

11.93+4.42= 
16.35 

11.93+6.88= 
18.81 

 
 
Year 

2010-11 19.62+11.65= 
31.27 

19.62+7.70= 
27.32 

12.92+11.65= 
24.59 

12.92+7.70= 
20.62 

2011-12 20.64+12.10= 
32.74 

20.64+9.77= 
30.41 

13.00+12.10= 
25.10 

13.00+9.77= 
22.77 

2012-13 20.80+9.23=   
30.03 

20.80+2.87= 
23.67 

12.24+9.23= 
21.47 

12.24+2.87= 
15.11 

Pooled 31.35 27.13 23.72 19.50 
 Market price::   Rice = Rs.1,000.00/q      Urdbean = Rs. 5,000.00/q     and    Toria  = Rs.3,500.00/q 

 
iii. Per day yield and net return:  

Per day yield of the different sequences in term of REY and per day net returns were 

depicted in Table 4. It was clear that the number of days in the field for the sequence hill rice 

improved (Inglongkiri) + Urdbean (KU 301) is slightly less (195 days) as compared to other 

sequences (200-225 days); that is why per day yield is much higher in former sequence 

(16.08 kg) with the highest net return per day i.e., Rs. 123.54. This sequence was followed by 

improved rice variety (Inglongkiri) + Toria (TS 38) [13.57 kg].  

Table 4: Per day yield and net return of different sequences 
Cropping sequences No. of days 

in the field 
Equivalent 

rice yield (q) 
Per day 

yield (kg) 
Per day net 

Return (Rs.)* 
Hill rice (improved) + Urdbean 195 31.35 16.08 123.54 

Hill rice (improved)+ Toria 200 27.13 13.57 77.45 
Hill rice (traditional) + Urdbean 220 23.72 10.55 99.45 
Hill rice (traditional) + Toria 225 19.50 8.67 68.57 
Durations = Rice (improved) - 110 days, Rice (local) - 130days, Urdbean - 85 days and Toria - 90days. 
*Per day return = Net return/No. of days in the field 
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But net return per day was obtained in hill rice (traditional) + urdbean (KU 301) 

sequence of Rs. 99.45. These were shown graphically in fig 4 & 5. 

iv. Economic analysis:  

Amongst the four cropping sequences the highest net return was obtained in rice 

improved + Urdbean of Rs. 24,090.00 followed by rice traditional + Urdbean of Rs. 

21,879.00 (Table 5). BCR is ananother indicator, which determines the efficiency of a 

cropping sequence. In this table, it has been seen that the highest BCR was obtained 1.72 in 

hill rice (traditional) + urdbean (KU 301) sequence followed by 1.62 in hill rice improved + 

urdbean (KU 301) sequence and lowest BCR 1.40 was found in hill rice improved 

(Inglongkiri) + Toria (TS 38). 

Table 5: Economic analysis of different cropping sequences 
Cropping sequences Equivalent rice 

yield (q) 
Gross Return 

(Rs.) 
Total Cost 

(Rs.) 
Net Return 

(Rs.) 
BC 
ratio 

Hill rice (improved) + 
Urdbean 

31.35 62700.00 38610.00 24,090.00 1.62 

Hill rice (improved) + 
Toria 

27.13 54260.00 38769.00 15,491.00 1.40 

Hill rice (traditional) + 
Urdbean 

23.72 47440.00 27561.00 21,879.00 1.72 

Hill rice (traditional) + 
Toria 

19.50 39000.00 27572.00 15,428.00 1.41 

 
 

v. Conclusion:  

The study reveals that the farming activity in terms of crop production in the study area 

was practised in traditional ways. There is vast scope to sustain the farming activities in 

context of recommended package of practices. As a policy option, it may be suggested to 

adapt modern crop production technology as HYV seed, recommended fertilizer application, 

proper plant protection and irrigation if possible. Farmers’ practising shifting cultivation in 

general and study area in specific go to higher remunerative crop enterprises to increase the 
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livelihood for food security, nutritive enterprises and to boost up the economic status of the 

farming community as a whole; in such cases a dependable extension support system to be 

formulated which can be able to deliver technical massage to the farmers and such concepts 

should be developed keeping coordination and cooperation with line department. 
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