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Abstract 

This study was carried out on farm level information and research data pertaining to 

the year 2013-14 in Nagaon district, Assam, India. The primary data were collected by a three 

stage random sampling technique at different levels namely, Agriculture Development 

Officer (ADO) circle, Village and Farm household at different situations viz., Normal, Rain 

shadow and Flood affected. The collected primary data from 146 household samples were 

categorized on the basis of operational holdings viz., marginal, small, medium and large. The 

analysis of productivity pointed out that high yielding varieties (HYV) of Sali rice ranged 

from 36.28 q/ha under rain shadow situation to 31.29 q/ha under flood affected situation, 

whereas the experimental yield (EY) in research station was 45.13 q/ha. The productivity of 

jute olitorius varied from 21.55 in normal situation to 18.50 q/ha in rain shadow area and EY 

was 30.00 q/ha. In case of other crops like wheat, rapeseed and mustard, blackgram, 

greengram and lentil maximum productivity was recorded 20.86 q/ha (normal), 7.27 q/ha 

(rain shadow), 8.18 q/ha (flood affected), 8.12 q/ha (flood affected) and 10.00 q/ha (flood 

affected) respectively. The study also revealed that the yield gap between EY and on farm 

trials yield (OFTY) was found highest in greengram (30.85%) followed by traditional Ahu 

rice (25.41%); on the other hand, EY and Farm level yield (FLY) was maximum in rapeseed 

and mustard (52.61%) followed by greengram (42.00%). The gap was also highest in 

rapeseed and mustard (43.67%) followed by blackgram (33.00%) in between OFTY and 

FLY. Therefore, by increasing the productivity for major crops, the yield gap might be 

narrowed down through better targeting of lab to land programmes and development 

priorities on livelihood and sustainable production through adoption of the recommended 

package of practices. 
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INTRODUCTION 

The productivity of most of the crops in Assam, a state situated in North East of India 

is considerably low in comparison to those grown in other parts of India. On the other hand, 

the productivity of crop like rice has been found to be higher than the other rice producing 

states of the countries. In India more particularly, the Assam region is facing a burning 

problem of population explosion. For that, it is very important to plan to increase the 

production of various foods and crops to feed the mounting mass of population year after 

year in the region. However, question arises whether there is potentiality to increase the 

productivity of the various crop enterprises to satisfy the ever increasing demand. The drive 

for productivity is increasingly combined with a desire for sustainability (Tilman, 2002). For 

farming system to remain productive and to be sustainable in the long run, it will be 

necessary to replenish the available resources (Peoples et.al., 1995).   

The study is, therefore, designed to answer these questions through examining the 

available potentialities of various important major crops grown in this part of the country 

more particularly in the Nagaon district, Assam, the following objectives were undertaken – 

1. To determine the productivity of major crops in different farming situation in 

Nagaon district of Assam 

2. To chalk out the yield gap of different crops in terms of experimental yield, on 

farm trial yield and farm level yield. 

 

METHODOLOGY 

The study was based on farm level information and research data pertaining the year 

2013-14 in Nagaon district of Assam, India. In this regard, the district is divided as per 

rainfall pattern in three situations viz., Normal, Rain shadow and Flood affected. However, to 

collect the primary data a three stage random sampling technique was used at different levels 

namely, Agriculture Development Officer (ADO) circle, Village and Farm household. From 

each selected ADO circle two villages were considered at random. A list of the farm 

household of each village was prepared and redistributed to get the farm groups of marginal 

(0-1.0 ha), small (1.01-2.0 ha), medium (2.01-3.0 ha) and large (>3.0 ha) according to their 

operational holdings. A sample of 10% households was selected randomly from each farm 

group of each village under each of the situation. These gave a total sample of 146 

households for collection of primary data. 

The breakups of households are -- 
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Farm size Households Numbers 

Marginal 46 

Small 68 

Medium 20 

Large 12 

Total 146 

For determining the yield gap at different operations, data were collected for the 

major crops at three different levels. In first level, research data were collected for the major 

crops like rice, wheat, Jute, rapeseed and mustard, blackgram, greengram and lentil from 

Regional Agricultural Research Station, Assam Agricultural University, Shillongani, 

Nagaon for comparison and expressed as experimental yield (EY). The second level yield 

data known as on farm trial yield (OFTY) were collected from farmers’ field for those crops, 

where experiments were carried out on farmers’ field with supply of all inputs except labour 

and land. The third level yield data were collected for those crops from the farmers, where 

cultivation was performed by the farmers in their own field and yield is designated as farm 

level yield (FLY). Primary data on the productivity of each selected crops was collected 

from the respondent farmers. These yields data under different operations were processed 

for determining yield gaps as follows:  

a. Technological gap = EY - OFTY 

b. Demonstration gap = OFTY - FLY 

c. Lab to Land gap = EY - FLY 

Further, these data were processed and analyzed with appropriate statistical tools. 

 

RESULTS and DISCUSSION 

The results were discussed in the following heads - 

i.  Productivity of various major crops 

ii. Yield potentialities and yield gap 

i. Productivity of various major crops: The results given in table 1 were about the 

productivity of various major crops under normal, rain shadow and flood affected situations. 

These were discussed situation wise and crop wise for the district as a whole (fig 1) given 

below — 
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Ahu rice: The productivity of local Ahu rice ranged from 14.41 (flood affected) to 20.02 

q/ha (normal situation). The highest average yield (20.86 q/ha) was obtained in marginal 

farms under rain shadow situation among different farms and situations. The district average 

yield was 17.89 q/ha. It was higher than the yield under flood affected situation. The district 

average yield of high yielding variety (HYV) Ahu rice was higher (29.74 q/ha) than the rain 

shadow situation but lower than the flood affected (31.00 q/ha) and normal (30.00 q/ha) 

situations. The variation of yield of this crop over various situations under each of the farm 

size was prominent which might be due to riskiness of the crop.  

Sali rice: The average yield of local Sali rice was highest (27.65 q/ha) under normal 

situation and found lowest (23.42 q/ha) under rain shadow situation. The district average 

yield of local Sali rice (25.71 q/ha) was in between rain shadow and normal situations.  The 

maximum average yield (29.10 q/ha) was recorded under medium farm of normal situation. 

However, the average yield of HYV Sali rice was maximum (36.28 q/ha) in rain shadow 

situation followed by normal situation (32.72 q/ha). The average yield in the district for HYV 

Sali rice was 33.44 q/ha was lower than rain shadow but higher than normal and flood 

affected (31.29 q/ha) situations. 

 

        

Summer rice: Summer rice was grown only in normal situation in all size of the farm 

averaging 44.19 q/ha. The highest was obtained in large farm (44.90 q/ha). It is clear from the 

data that Summer rice is not suitable for growing in rain shadow and flood affected situations. 

Wheat: The district yield was 19.45 q/ha, which was lower than the normal situation 

recorded maximum 20.86 q/ha but higher than the rain shadow (18.37 q/ha) and flood 

Fig.1 Yield of different crops in various 
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affected (19.12 q/ha) situations. In flood affected situation marginal and medium farm did not 

grow this crop. 

Jute: The average yield of capsularis jute was the maximum (18.42 q/ha) in flood 

affected situation and it was the minimum (16.42 q/ha) in normal area. In olitorius jute 

derived the highest average yield (21.55 q/ha) in normal area followed by flood affected area 

(20.63 q/ha). The average yield of capsularis and olitorius jute in the district were 17.65 and 

20.23 q/ha respectively. It was also observed from table 1 that the average yield of both jute 

crops yielded higher than the district average under flood affected situation.  

Rapeseed and mustard: The productivity of the crop under rain shadow situation was 

recorded highest (7.27 q/ha) followed by normal (5.38 q/ha) and flood affected (5.27 q/ha) 

situations. Therefore, it can be revealed that under rain shadow situation the crop has 

expressed its potentiality to give higher yield in all farm categories than the other situations. 

The productivity of district (5.97 q/ha) was observed to be lower than the rain shadow 

situation but higher than the normal and flood affected situations. 

The other major crops like blackgram, greengram and lentil highest productivities were 

recorded 8.18 q/ha, 8.12 q/ha and 10.00 q/ha respectively much higher than the district 

average yield irrespective of the crops.  Highest yield 8.60 q/ha, 8.20 q/ha and 10.00 q/ha 

were recorded in large farm under flood affected situation in blackgram, greengram and lentil 

respectively. Therefore, all the three crops performed well under flood affected situation. 

ii. Yield potential and yield gap: The yield potential of various major crops were measured 

through various gaps. It was observed in fig 2 that the productivity of all studied crops were 

found all time higher in EY than that of OFTY and FLY. Further, it was also reflected from 

this study that FLY is always lower the EY and OFTY exception in case of local Sali where 

FLY (25.71 q/ha) was recorded higher than the OFTY (23.45 q/ha). From table 2, it was clear 

that there are gaps in yield of major crops under various operations. These are technological 

gap, demonstration gap and Lab to land gap discussed below -  

a. Technological gap: In the present study it has been observed that the technological 

gap found varied from 5.42 to 25.41 per cent on different rice crop growing in different 

three seasons in Nagaon district, Assam, India. In the same line Alexander et al. (2016) 

also reported that the technological gap varied from 23 to 42 per cent for one particular 

season in four different rice growing areas in South East Asia.  In rice crop highest 

technological gap was found in local Ahu rice i.e., 25.41 per cent and lowest in HYV Sali 
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rice i.e., 5.41 per cent this means that there is tremendous scope for increasing 

productivity particularly in local Ahu rice and minimum in HYV Sali rice. 

  

 However, the technological gap of other crops like wheat, Jute capsularies, Jute 

olitorius, rapeseed and mustard, blackgram, greengram and lentil varies upto 30.85 

per cent. The technological gap was found highest in greengram (30.85%) followed 

by Jute capsularis (27.70%), wheat (19.28%) and lowest in blackgram (almost 0 per 

cent). In blackgram crop scope for improvement is almost nil and highest in 

greengram. 

 

b. Demonstration gap:  In the study area, this gap was found to be varied from 4.43 to 

43.67 per cent irrespective of the crops. The highest demonstration gap was recorded 

for rapeseeds and mustard (43.67 %) followed by greengram (33.00 %) and lentil 

(30.87 %). The lowest gap was observed for local Ahu rice (4.43 %). The 

demonstration gap of different rice crop growing in different three seasons varied 

from 4.43 to 21.64 per cent. Maximum gap 21.64 per cent was recorded in HYV Sali 

rice, which indicates the scope for improvement in this area. In wheat crop, the gap in 

the study was 21.00 per cent is also in same trend as a grain yield of 10.95 per cent 

higher in wheat was recorded under OFTY over FLY in Jhunjhunu district of 

Rajasthan, India (Verma et.al., 2013), need attention for improvement is followed by 

Jute and greengram. 

 

c. Lab to Land gap: This gap is expected to be higher than the other gaps discussed 

above. The lab to land gap was found varied from 12.87 to 52.61 per cent. The highest 
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gap was recorded 52.61 per cent in rapeseed and mustard followed by greengram 

(42.00 %), Lentil (39.61 %), Jute capsularis (39.42 %), blackgram (33.48 %) and Jute 

olitorius (32.56 %). In case of rice, maximum gap was recorded in HYV Ahu rice 

(29.44%) followed by local Ahu rice (28.72 %), HYV Sali rice (25.90 %) and Summer 

rice (23.44 %). The gap indicates, the necessity to give attention, afford and proper 

execution of technologies to minimize the gap between EY and FLY. 

 

CONCLUSION 

The productivity of studied crops under different farming situations was found mixed 

responds when compared to the productivity of those crops in the district. Depending on 

farming situations, crop expressed its physiological potential to give maximum yield. That is 

why, same crop yielded different level of production under different farming situations. Over 

all different rice crops performed well under normal condition where as some pulse crops did 

well under flood affected situation. Therefore, different farming situations have their effect 

on potential productivity.  

The yield gaps are also observed under different farming operations in different crops. 

These gaps are considerably high but can easily attainable from OFTY to FLY. In this study, 

OFTY was obtained in farmer’s field with sustainable resources and improved technologies. 

A good understanding of yield gap will lead to better targeting of agricultural research and 

development priorities for livelihood and sustainable production. That is why; there is more 

scope to increase the present productivity level of various crops in Nagaon district of Assam. 

Thus, the sustainable increase in productivity of the major crops may be achieved by 

inclusive growth (minimizing the lab to land gap) of overall agricultural sectors leading to the 

upliftment of farming community as a whole. 
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Table 1 : Productivity of major crops in different farming situation in Nagaon district (q/ha) 

Crops Normal Rain shadow Flood affected District 
avg. Marginal Small Medium Large Avg. Marginal Small Medium Large Avg. Marginal Small Medium Large Avg. 

Local Ahu 
rice 

20.70 20.55 19.45 19.38 20.02 20.86 20.37 18.02 17.71 19.24 14.62 14.00 14.97 14.05 14.41 17.89 

HYV Ahu 
rice 

30.25 28.50 30.02 31.23 30.00 28.57 28.50 27.24 29.53 28.21 - - 30.00 32.00 31.00 29.74 

Local Sali 
rice 

27.30 27.00 29.10 27.20 27.65 22.90 22.50 23.04 25.24 23.42 27.90 25.00 24.80 26.58 26.07 25.71 

HYV Sali 
rice 

33.86 2.50 31.47 33.17 32.75 37.50 36.30 34.50 36.82 36.28 29.29 30.00 31.46 34.41 31.29 33.44 

HYV 
Summer 
rice 

42.00 42.97 42.90 48.90 44.19 - - - - - - - - - - 44.19 

Wheat 19.27 20.95 20.62 22.60 20.86 17.87 18.50 18.25 18.86 18.37 - 18.72 - 19.52 19.12 19.45 
Jute 
Capsularis 

- 17.25 - 15.59 16.42 - - 18.00 18.24 18.12 - 18.00 18.50 18.76 18.42 17.65 

Jute 
olitorius 

- - 21.30 21.80 21.55 - - 18.60 18.40 18.50 - - 20.62 20.64 20.63 20.23 

Rapeseed 
& Mustard 

5.40 4.95 5.70 5.47 5.38 7.50 7.30 6.85 7.43 7.27 4.95 5.40 5.45 6.28 5.27 5.97 

Blackgram - 7.00 - 6.60 6.80 - 6.88 7.36 - 7.12 - - 7.76 8.60 8.18 7.37 
Greengram - - - 6.00 6.00 - - - 6.00 6.00 - - 8.04 8.20 8.12 6.71 
Lentil - - - 6.13 6.13 - - - 7.50 7.50 - - - 10.00 10.00   7.88
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Table 2: Crop productivity and yield gap in various operations (q/ha) 

Crop Experi-
mental yield 

(EY)  

On Farm trial 
yield (OFTY) 

 

Farm level 
yield 

(FLY) 

Techno- 
logical gap

Demon- 
stration 

gap 

Lab to 
land gap 

Local Ahu 
rice 

25.10 18.72 17.89 6.38 
(25.41) 

0.83  
(4.43) 

7.21 
(28.72) 

HYV Ahu 
rice 

42.15 32.21 29.74 9.94 
(23.58) 

2.47  
(7.66) 

12.41 
(29.44) 

Local Sali 
rice 

29.51 23.45 25.71 6.06 
(20.53) 

- 3.80 
(12.87) 

HYV Sali 
rice 

45.13 42.68 33.44 2.45  
(5.42) 

9.24  
(21.64) 

11.69 
(25.90) 

HYV 
Summer rice 

57.72 49.64 44.19 8.08 
(13.99) 

5.45 
 (10.97) 

13.53 
(23.44) 

Wheat 30.50 24.62 19.45 5.88 
(19.28) 

5.17  
(21.00) 

11.05 
(36.22) 

Jute 
capsularis 

29.10 21.04 17.65 8.06 
(27.70) 

3.39  
(16.11) 

11.45 
(39.34) 

Jute olitorius 30.00 24.51 20.23 5.49 
(18.30) 

4.28 
 (17.46) 

9.77 
(32.56) 

Rapeseed & 
Mustard 

12.60 10.60 5.97 2.00 
(15.87) 

4.63  
(43.67) 

6.63 
(52.61) 

Blackgram 11.08 11.00 7.37 0.08  
(-) 

3.63  
(33.00) 

3.73 
(33.48) 

Greengram 11.57 8.00 6.71 3.57 
(30.85) 

1.29  
(16.12) 

4.86 
(42.00) 

Lentil 13.05 11.40 7.88 1.65 
(12.64) 

3.52  
(30.87) 

5.17 
(39.61) 

Parentheses indicate percentage gap in yield. 

 

 


