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Abstract 

Rice is the staple food for the Indian population and plays an important 
role in the national economy of the country. However, the yield level of 
rice at the fa rmers' level and in Front Lin~ Demonstrations is not on par 
with potentia l yield. There are research and extension gaps which need to 
be bridged to increase rice production and productivity, to improve the 
efficiency of land and labor use, reduce production costs and increase 
food security. The objectives of this study were to assess the research and 
extension gaps in · cultivating rice through need based technological 
interventions, and to prioritize these interventions. A total of five 
technological interventions were purposively se lected to ascerta in 
research and extension gaps. The - results reveal that both research and 
extension • gaps are sti ll prevalent with reference to the selected 
technologica l interventions. It ,s high time that farmers adopt the 
interventions on a scientific sca le to minimize the gap to the extent 
possible. 

Introduction 

Rice is the staple food for the Indian' population. This crop plays an 

important role in the national economy of the country, yet many rice cultivati ng 

farmers live below the poverty line. Most resource-poor farmers are forced to use 

their limited resources to produce adequate food for their fam ily, leading to the 

degradation and reduction in potential of these resources (Oat Van Tran). In 

order to achieve national food security, high yie ldin g va ri eties have been 

produced to increase rice production to reach se lf-sufficiency. H_owever, the 

yie ld leve l at the farmers' leve l and in the Front Line Demonstrations (FU:]s) 

conducted in the farmers' fields is not on par with potential yield of the rice 
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variety. The gap between potential yield and yield realized in FLDs refers to the 

Research gap and the yield gap between FLDs and due to farmers' practice refers 

to the Extension gap. Earlier studies conducted in India in general and in Andhra 

Pradesh in particular have highlighted the existence of both research and 

extension gaps with reference to rice (Piara Singh et al). Various factors cause 

exploitable yield gaps such as, physical, biological, socio-economic, and 

institutional constraints, which can be effectively improved through pa.rticipatory 

research, extension and Government attention. These gaps can be conveniently 

classified into agronomic gaps, socio-economic gaps, institutional gaps, and 

mixed gaps according to the nature of constraints in realizing the true benefits of 

technological interventions. Bridging these gaps is essential not only to increase 

rice production and productivity, but also to improve the efficiency of land and 

labor use, reduce production costs, and increase food security. It is essential that, 

the narrowing of both research and extension gaps is not static, but dynamic 

considering the influence of technological interventions in boosting rice yields at 

FLDs level and at farmers' level and also with the improvement .of the yield 

potential of rice varieties. This calls for integrated and holisti c approaches, to 

address these two gaps through appropriate pol icy interventions, understanding 

of farmers' actual constraint~ to higher yields of rice, deploying new proven 

technologies for raising rice production and adequate institutional support · to 

farmers. 

With this background, the re:;earchers aimed at this in-depth study with the 

following specific objectives: 

1. To assess both research and extension gaps in cultivating rice through 
executing need based technological interventions. 

2. To prioritize the technological interventions that minimize both research 
and extension gaps in cultivating rice. 

·Materials and Methods 

In view of the crucial si '.2nificance of rice crop in the Scarce Rainfall Zone 

(SRZ) , the same was considered for this in-depth study in assessing both research 

and extension gaps in rice cultivation. The earlier research studies conducted in 

the Scarce Rainfall Zone revealed worrisome findings · with reference to 

monocropping of rice, stagnated yields, increased susceptibility to pests and 

diseases, escalation in the cost of cultivation of crops, exhausted potential of 
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existing varieties etc. Further, innumerable extension gaps have been witnessed 

in association with these research gaps and both these gaps put together 

adversely influenc~ the economic prospects of rice cultivation io the Scarce 

Rainfall Zone. In view of this, the researchers have made an attempt to assess 

both research and extension gaps and plan relevant research and extension 

strategies, so as to make rice cultivation a viable perspective in SRZ. 

To ensure th is, the data were coJlected from different institutions viz. 

Regional Agricultural Research Station (RARS), Nandyal; District Agricultural 

Advisory and Transfer of Technology Centres (DMTT(), Kurnool ; Krishi Vigyan 

Kendras (KVKs), Yagantipalle; and State Agricultural Department, regarding the 

FLDs (technological interventions) conducted in the farmers' fields practicing 

rice cultivation. The data so collected were triangulated with the sample farmers 

to ensure their reliability. A total of five technological interventions (Table 1), 

which are commonly executed by all these institutions were . purposiv~ly 

se lect~d to ascertain both research and extension gaps. Two vil lages and 10 

farmers from each village were randomly selected with reference to each 

governmental agency in executing the selected technological interventions. Thus 

four governmental agencies, 8 villages 80 farmers and five technologi cal 

interventions form the sample base for this study (Figure 1 ). Primary information 

forms the data base and the data were collected on various· parameters Ii ke cost 

of cultivation, FLO yield data, yields recorded at farmers' fields, market pri ces of 

ri ce etc., for the period 2001-02 to 2010-11. The study was <;:onducted in the 

year 2012-13. 

Table 1. Selected Technological Interventions 

Priority area identified I Technological intervention 
1. Production technology of ri ce SRI technology vis-a-vis. Transp lanting 

technology 
2. Mechanization in rice cu ltivation Mechanized ,operations vis-a-vis Manual 

operations 
·3_ Fertili zer management in ri ce cu lti vation Integrated Nutrient Management vis-a-vis 

Inorganic fertilizer aoolication 
4. Weed management in ri ce cultivation Application of weedicides vis-a-vis Manual 

labour 
5. Pesticides management in rice cultivation. Integrated Pest Management vis-a-v is 

Chem ical pesticides annlication 

105 



/ 

A'ltS_ 
~ Journal of Agricultural Extension Management 

__) 
Figure 1 : Methodology followed for selecting sample farmers in Kurnool district. 
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To ascertain the gaps in the adoption of se lected technological interventions 

at the farmers leve l, the yields obtai ned by the farmers (of thei r own practices) 

are compared both with the potential yield of the crop and the y ields rea lized 

from the FLDs conduced in the farmers fields. It is a known fact that, the 

potential yield of the variety under any type of technological intervent ion cannot 

be real ized at the farmers' leve l and even at the FLDs conducted by the scientific 

community at the field leve l. This variation might be due to changes in the agro­

climatic conditions, differences in managerial abilities across the farmers, farm 

infrastructural facilities available at different locations, soil heterogenei ty etc. 

However, the review of past studies in India in general, and in Andhra 

Pradesh in particular, revealed a disappointing picture regarding the wide 

disparity in yie lds of ri ce with reference to FLDs and farmers' practices, when 

compared to the potential yield of the se lected variety. With thi s back ground, 

this study was attempted, to analyze both research and extension gaps in 

executing different technological interventions in cu lti vati ng rice in Kurnool 

di str ict of Andhra Pradesh and the same are shown th rough Tab les 2 to 6. 

a. Technological Intervention I - Production Technology of rice 

In spite of several recommendations and suggestions given by the scientifi c 

communitY, with reference to the adoption of SRI technology of rice instead of 

transplanted technology especia lly in water scarci ty areas of Kurnool distri ct, the 

farmers are still going for transplanted technology. Informal discussions held 

with farmers revealed that, they are preferring transpl anted technology, as they 
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are more acquainted with the technology and it is less labour intensive as 

compared to SRI technology. The fa rmers of the head reach of KC Canal and 

Telugu Ganga Project opined that, they enjoy adequate irri gation faci li t ies and 

hence, they prefer transplanted technology. However, thi s poses a th reat to the 

tai l end farmers with limited water supply and thereby, they suffer from low and 

stagnated yie lds under transp lanted technology. 

Keeping these aspects in view, the DAATTC, Kurnoo l, RARS, Nandya l, Line 

Department of Agri culture etc. , have suggested that the fa rmin g communi ty 

especiall y at the tail end of canal commands can go for SRI technology of ri ce, 

as it facilitates the farmers with the followin g advantages viz ., demands less 

irrigation water; sustains so il health, as SRI technology lays more emphasis on 

organi c nutrition a·s compared to inorganic chemi cal fertilizers; though SRI 

technology demands more labour usage, the ri se in labour costs will get 

outweighed by the drastic increase in yield; and both phys ica l and economi c 

efficiency of irrigation water usage in SRI technology is considerably hi gher over 

transpl anted technology. 

To promote SRI technology among the fa rmers, the scientific community in 

the district conducted several FLDs in the farmers' fi elds, as th ese 

demonstrations refl ect the true pi cture about the SRI technology in the practi ca l 

environment and help to convince the fa rmers about the advantages (as 

discussed above) of the SRI technology over transplanted technology. A cl ose 

perusal of Table 2 revea ls a di sappointing picture, as both research gap and 

extension gap are found significantly high . It is al so evident from the table that, 

though the cost of cultivati on in FLDs (SRI technology of rice) is considerably 

higher than farmer's pract ice (Transp lanted technology), the drasti c increase in 

the yields of rice in SRI techn ology has boosted the net returns over transplanted 

technology. However, there ex ists a signi f icant research gap even in the 

adoption of SRI technology (FLDs) and thi s is due to the impurity of seed, 

biologica l constraints such as weeds, pest and di sease infestation, problematic 

soils etc. As expected, the extension gap is more than the research gap and thi s 

is because socio-economi c constraints of farmers (like inadequate credit 

availabil ity, spurious inputs available in the market etc.) are added to the above 

constraints. 
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b. Technological intervention II - Mechanization in rice cultivation 

With drastic increase in the labour costs, shortage of agricultural labour, noticing 

the importance of cost effective production of agricu ltural commodities etc., the 

Government stressed the .promotion of farm mechanization among the farming 

community. It is to be noted that, besides the above advantages, farm 

mechanization also ensures timeliness of agricultural operations. Considering 

the meritorious aspects, the scientific community working in RARS, Nandyal 

DAATTC, Kurnool have executed a number of FLDs in the farmers fields 

highlighting the importance of farm mechanization viz., mechanical 

transplanter, drum, seeder, puddlers, thresher, marker, cono weeder, harvester, 

power sprayer, winnower etc., in r[ce cultivation. 

Despite the execution of these FLDs . in the farmers' fields, there is a 

significant research gap (Table 3). Thi s result is far below the expectations or 

promises of farm mechanization. Of course, thi s research gap cannot be 

attributed due to the ineffi ciency of machinery usage, but due to sub-divided and 

fragmented land holding of the farmers. Thus, the full exploitation of machinery 

usage efficiency is not realized in FLDs. This was further exaggerated in terms of 

extension gap at the farmers' level. Besides subdivided and fragmented land 

holdi·ngs at the farmers leve l, other factors like lack of awareness among the 

farmers regarding the importance of mechanization and the higher demand for 

custom-hiring of machinery (due to acute labour shortage) led to the delay in the 

performance of farm operations in time which has contributed for short fall· in 

yield at the farmers' level which resulted in widening of the extension gap. 

It is essential to note that, though farmers employ machinery (usually on 

custom hiring basis), they could not exploit the mechanization in terms of cost 

reduction due to factors viz. , drasti c increase in demand for custom hiring of 

machinery; increase in hiring costs of machinery and availability of machinery 

not being sca le neutral i.e., the purchase of machinery is affordable only by the 

large farmers. 

c. Technological intervention Ill - Fertilizer management in rice 

cultivation: Balanced nutrition in rice cultivation is gaining more significance, as 

it directly influences the output of rice and thereby, food security needs of the 

mounting population . It is disheartening to note that, in spite of several 
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Table 2. Technological Intervention I - Production Technology of Rice 
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Table 3: Technological Intervention Il - Mechanization in Rice Cultiva'tion 
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recommendations offered by the scientific community and agricu lture personnel , 

the farmers are st ill going for higher doses of fertilizer application, without 

addressing the soil test resu lts. Considering these demerits, the scientifi c 

community in the distri ct has organized FLDs in the farmers fields highlighting 

the importance of Integrated Nutrient Management (INM) . The FLDs were 

cond ucted incorporati ng sustainable methods of nutrient applications such as 

chemi cal fertilizers, bio-fertilizers, organic manures etc., based on the results of 

soi l testing. 

However, the extension gap at the farmers' leve l with reference to this 

technological introversion is signifi cant ly hi gh, highlighting the indiscri minate 

use of chemical fertilizers by the fa rmers in their fie lds (Tab le 4). The informal 

discussions with the sample farmers and the same when triangulated with the 

scientific community revea led interesting aspects that, the sample farmers are 

completely aware about the scientific recommendations of fe rti lizers application. 

However, the farmers are sti ll going for indi scriminate use of chemical fertilizers, 

especially urea fertilizer by closely observing the neighboring fa rmers' practices. 

The sample farmers sem to be having a false impression that, they may get lesser 

yields compared to the neighbouring farmers, as they are going for higher doses 

of N- fertilizer appli cat ion. However, this view was proved wrong, as ev ident by 

the insigni ficant research gap. 

d. Technological Intervention - IV Weed management in rice cultivation 

Weed management in ri ce is fou nd to be crucial considering two important 

aspects viz. weeds compete for plant nutrients along w ith the main crop and 

thereby, there is wastage of resources at farmers' leve l and drastic increase in the 

labou r cost for weeding operations. In view of these, the scientific community 

in the district have executed FLDs high lighti ng the comparative picture between 

weeding by herbicides and weeding by human labour. The results have shown 

that, the extension gap at farmers' leve l is much higher (Tab le 5), as the farmers 

are sti ll going for manual weeding only, even at higher labour costs. This is 

because, though farmers are aware of benefits of herbicides, they are not 

adopting the same in the context of spurious chem icals flooded in the market 

w hi ch may affect the main crop growth. The farmers further expressed that, due 

to acute labour shortage, they cou ld not perform the weeding operat ions in time. 
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Table 4: Technologic:1l lntervcntion HI - Fertilizer Management in Rice Cultivation 
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Table S: Tech nological Intervention IV - Weed Managemrnt in Rice Cultivation 
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All these factors have led to the escalating of labour costs coupled with the 

drastic fall in yields thereby, a significant increase in the extension gap. 

e. Technological intervention V - Pest Management in rice cultivation 

Pest management on agricu ltural crops is gaining more significance with the 

stipu lation of Sanitary and Phyto-Sanitary (SPS) standards for agricultural 

commodities to get traded in the international market. In view of this, the 

scientific community has been recommending the farmers to go for 1PM 

technology in rice cultivation. This is because, the 1PM technology wil l ensure 

less amount of pesticide residue in the produce. Hence, FLDs are conducted in 

the farmers' fields to disseminate thi s technology. However, at the farme rs' 

level, the extension gap is higher (Table 6) due to the following reasons: 

• The farmers are spraying chemical pesticides indiscriminately and thi s is 
adversely influencing the economics of crop production in two ways 
viz., affecting the quality of produce with high pesti cidal residues and 
there is decline in net returns, 

• The farmers generally presume that, biologi ca l methods of pest control 
are less effective and hence, they resort only to application of chemical 
pesticides that too at ind iscriminate level, 

• Though farmers are applying chemica l pesticides, as pest control is not 
as effective as expected due to spurious pesti cides flooding the market 

• The crop varieties cultivated by the farmers are highly susceptible to the 
local pests and diseases. However, the farmers still prefer to cul tivate 
these varieties only, on account of meritorious features like high yields, 
good quality of the grain, remunerative prices in the market etc. 
However, the low research gap with reference to this technological 
intervention is a heartening aspect and this will encourage the farmers to 
enjoy the real benefits offered by 1PM technology in rice. 

A close review of the above five technological interventions reveal s that, the 

extension gap at the farmers ' level is sign if icantly high and is sendin g alarming 

signals to the scientific community to move the things in the right direction by 

guidi ng the farmers towards the adopt ion of these interventions on a scientific 

sca le. Thi s is because, Ind ia enjoys trade advantage w ith reference to ri ce in the 

international market and in this ~ontext, it is essential to go for cost effective 

114 



Table 6: Technological rntcrvention V - Pest Management in Rice Cultivation 
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production of rice, where the above di scussed technologica l .intervention s serve 

this objective. To study the relative importance of the above five selected 

technologica l interventions, the average values pertaining to both research and 

extension gaps and also in terms of percentage have been worked out and all the 

sample farmers were asked to pri oritize these interventions. 

The findings revea l that, the research gaps are high with reference to 

fertilizer and weed management. In terms of extension gap, it is highest with 

reference to farm mechanizati on followed by fert ili zer management. This is 

expected in the sense that, all the farmers cannot afford to purchase their own 

machinery and as discussed earlier, there are serious prob lems with reference to 

the custom hiring of machinery due to shortage of labour in the villages, thereby 

demand for custom hiring of machinery is high. However, the informal 

discussions held with the sample farmers pertaining to ranking of techn ologica l 

interventions indicated that, pest management intervention deserves specia l 

mention from the farmers in view of the frequent occurrence of pest and 

di seases problems in the study area. Further, the farmers opined that, Integrated 

Pest Management (1PM) should ~e popularized among the farming comm unity, 

in view of the sa le of spurious chemica l pesticides in the market. Next to pest 

management interventi on, farmers ranked fe rtilizer management and production 

technology as prioritized interventi ons in view of indiscriminate use of chemi ca l 

fert ilizers and preferred going for SRI technology of rice in the water deficit tail 

end canal areas respectively. 

Conclusion 

The above discuss ion reveals that, both research and extension gaps are sti ll 

preva lent with reference to the se lected technological interventions, though the 

scientific community and other stakeholders have been actively involved in 

di sseminati ng the importance of these interventions to the fa rmers. It is high time 

now for the farmers to adopt these interventions on a scienti fic scale to minimize 

the extension gap to the extent possib le. The enabling envi ronment in the State 

of Andhra Pradesh is encouraging for the farmers in providing them the requ isite 

interventions in crop production with relevant policy instruments in the form of 

subsid ized inputs, free power, credit at concessional rates of interest, 

construct ing irrigation projects etc. 
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