Asian Research Journal of Agriculture

Ayt Volume 17, Issue 2, Page 43-48, 2024; Article no.ARJA.114063
| ISSN: 2456-561X

Analysis of the Extension and
Technological Gaps in Rice—Wheat
Production System in Chhattisgarh

Plain of Madhya Pradesh, India

S. K. Rai &, Atul Shrivastava 2, Risikesh Thakur 2,
S. Sarvade ?, N. K. Bisen 2 and Imran Khan 2

@ College of Agriculture, Balaghat 481331, Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur (MP),

India.
b Department of Forestry, Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur 482 004 (MP), India.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information

DOI: 10.9734/ARJA/2024/v17i2418

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,

peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/114063

Received: 02/01/2024
Original Research Article Accepted: 06/03/2024
Published: 11/03/2024

ABSTRACT

The present study was conducted under rice-wheat cropping system in Chhattisgarh Plain of
Madhya Pradesh to find out the extension and technological gap in technological interventions
under farmers FIRST project at College of Agriculture, Balaghat. The 60 demonstrations on farmers’
fields with a total of 24.0 ha area were selected under the farmer FIRST project. Prevailing farmer’s
practices were treated as control for comparison with recommended practices. Results of two years’
data revealed that the rice crop average yield of demonstrated intervention was 41.35 g/ha over
control (34.40 g/ha) with an increase of 20.19%, while in case wheat average yield was recorded
30.22 over the control 24.35 g/ha with an increase of 21.11%. The extension gap was observed
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6.95 and 6.15 g/ha, while, the technology gap were 8.65 and 13.35 g/ha in rice and wheat,
respectively. The technology index was 17.30% and 32.83% in rice and wheat, respectively.

Keywords: Rice; wheat; technology gap; extension gap; technology index; cropping system.

1. INTRODUCTION

“In India, rice and wheat are the most important
cereal crops of Kharif and Rabi seasons,
respectively” [1,2,3]. Rice and Wheat are
considered to be major staple food crops for the
majority of India’s population [4]. “Apart from
constituting key portions of digestible energy and
protein in human intake, these crops occupy a
premium position among all food communities”
[5]. “The rice-wheat cropping systems are the
most prominent cropping systems prevailing on
the Indian subcontinent and considered to be of
utmost importance for food security and
livelihood” [6,7,8]. “Thus, this cropping system
play pivotal role in Chhattisgarh plain agro-
climatic zone of Balaghat district. Technology is
the prime mover of change and thus, technology
fatigue and technology gap should be avoided.
These challenges would necessitate
revitalization of research, education and
extension system. New innovative interventions
dissemination among farming community
defiantly improves the productivity of agricultural
crops” [9]. Obianefo et al., [10] reported that
“provision of new technology information to
farmers on improved rice varieties, crop
diversification, mixed cropping systems, and
other sustainable land management strategies
may help to improve productivity of cereal crops”.
The present study was thus carried out with the
specific objectives to find out the technological
gap in rice and wheat production systems.

2. MATERIALS AND METHODS

2.1Location

The present study was conducted under the
ongoing ‘Farmer FIRST project’ at the College of
Agriculture, Balaghat, Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Madhya Pradesh, India,
funded by Indian Council of Agricultural
Research (ICAR), New Delhi. Balaghat is one of
the tribal district of Madhya Pradesh (21°34'56" N
latitude and 79°47'31" E longitude) and uniquely
situated in Chhattisgarh plain agro-climatic zone
[11]. “Climate of the district is sub-tropical
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characterized by a hot summer and general
dryness except during the southwest monsoon
season. The normal annual rainfall of Balaghat
district is 1294.5 mm. Maximum temperature
(43°C) recorded during the month of May and
minimum (8° C) during the month of December”
[12,13,14].

2.2Experimental Details

The demonstrations on technological
interventions were conducted during Kharif and
Rabi season of 2021-2022 and 2022-2023 (two
consecutive years) in the cluster of villages
(Lendejhari, Chillod and Koppe) of project area
under Farmer FIRST project. For the present
study, 20 farmers were selected from each
village by using simple random sampling method.
Thus, total of 60 respondents were selected for
the study. The difference between the
demonstration package and existing farmers
practices are given in Table 1. Usual farmer’s
practice were treated as a control for comparison
with recommended package i.e. use of quality
seeds of improved varieties, line of sowing, seed
treatment and timely weeding, necessity of
pesticide as well as balanced fertilizer were also
emphasized. The data on production cost and
monetary  returns  were collected from
demonstration plots for working out the economic
feasibility of improved variety. The data were
collected from demonstrated fields as well as
from control field (farmers practices) and finally
the technology gap, extension gap, technology
index were calculated as formula given by Samui
et al. [15] and Henderson and Tilton [16] as
follows:

1. Technology gap = Potential yield (PY) —
Demonstration yield (DY)

2. Extension gap = Demonstration yield (DY)
— Farmers’ yield (FY)

3. Technology index = Potential Yield (PY) —

Demonstration Yield (DY) / Potential Yield
(PY) x 100

The results were analyzed statistically using
analysis of variance (P = 0.05) ANOVA [17].
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Table 1. Comparison between technological interventions and farmers’ practice under FFP
demonstration in Balaghat district of Madhya Pradesh

Sr.  Crop Technological Technology Farmers Practice
No. component Interventions
1 Rice Variety JR-81 MTU 1010
Seed rate 35 kg/ha 45 kg/ha
Seed treatment Carbendzaium @ 3 g/kg  Not applied
of seed
Azotobactor culture 10g/kg seed Not treated
Time of sowing 30t June 10t July
Weed management Pendimethylene @ 1.5 Not applied
kg/ha
Nutrient dose 100:60:40 Kg NPK/ha (On Irrational use of nitrogenous
soil test basis) fertilizers and non application
of MoP
Insect-pest Need based spray of Overdoses/ un recommended
management insecticide at Economic brands of insecticide
threshold level (ETL)
2 Wheat Variety JwW3288 Local
Seed rate 100 kg/ha 130 kg/ha
Seed treatment Carbendzaium @ 3 g/kg  Not applied
of seed
Azotobactor culture 10g/kg seed Not treated
Time of sowing 25-30" November 5-15" December
Weed management Clodinofop @ 25 g/ha and Not applied

Metsulfuron methyl @ 25
g/ha

Nutrient dose

100:60:40 Kg NPK/ha (On
soil test basis)

Irrational use of nitrogenous
fertilizer and non application of
potassium

Insect-pest
management

Need based spray of
insecticide at Economic
threshold level (ETL)

Overdoses/ un recommended
brands of insecticide

3.RESULTS AND DISCUSSION
3.1Rice

The data presented in Table 2 revealed that yield
of rice in demonstration plots were recorded as
40.20 g/ha and 42.50 g/ha, however in farmer’s
practice grain yield recorded as 33.60 g/ha and
35.20g/ha in Kharif 2021 and 2022, respectively.
Significant higher mean grain yield (41.35 g/ha)
was recorded under intervention as compared to
farmer practices (34.40 g/ha) with an increase of
20.19 per cent. In recommended intervention,
there was increase in yield of rice that 19.65 and
20.74 % during the respective year (2021 and
2022). The result shows that mean technology
gap was 8.65¢/ha, extension gap was 6.95 g/ha
and mean technology index was 17.30 %.
According to these results, farmers need to
convince for adoption of the new suggested
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technology for increasing yield of the rice, which
is more suitable for the study area [4,14,18].

3.2Wheat

“In case of wheat it is evident from data
presented in Table 2 that demonstration plot of
improved package in wheat recorded higher
seed vyield ranged from 28.80 to 31.65 g/ha with
mean yield of 30.22 g/ha as compared with the
farmers’ practices (23.20 to 25.50 g/ha). The
percent increase in yield with average of 24.12%
during demonstration period. The above trend of
successively increased in yield of wheat over the
year was obtained due to adoption of improved
variety of wheat JW-3288, recommended seed
rate (100 kg/ha) which maintain optimum plant
population and seed treatment  with
Carbendzaium @ 3 g/kg of seed. Similar yield
enhancement in different crops in demonstration
plot has been documented by [19,20]. Yield of
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Table 2. Technology gap, extension gap and technology index in Rice and wheat in Balaghat
District of Madhya Pradesh

Parameters Rice Wheat

2021-22 2022-23 Mean 2021-22 2022-23 Mean
Area in (ha) 24 24 24 24 24 24
No of farmers 60 60 60 60 60 60
Yield in Farmers Practice 33.60 35.20 34.40 23.20 25.50 24.35
(a/ha)
Yield in Technological 40.20 42.50 41.35 28.80 31.65 30.22
Intervention (g/ha)
% Change over farmers 19.65 20.74 20.19 24.14 24.11 24.12
practice
Potential Yield (g/ha) 50.00 50.00 50.00 45.00 45.00 45.00
Technology gap (g/ha) 9.80 7.50 8.65 16.20 13.35 14.78
Extension Gap (g/ha) 6.60 7.30 6.95 5.60 6.15 5.88
Technology index 19.60 15.00 17.30 36.00 29.66 32.83

the demonstrations and control of the different
varieties of crop were compared to estimate the
mean extension gap which was 5.88 g/ha”
[21,22]. “The extension gap showed increasing
trends in each consecutive year of study during
demonstration years which emphasizes there is
a need to educate the farmers through various
means for adoption of improved agricultural
production technologies to reverse the trend. In
case of technology gap which shows the gap in
the demonstration yield over potential yield and
the mean technology gap was 14.78 g/ha. The
observed technology gap may be attributed to
dissimilarities in soil fertility and other vagaries of
weather conditions in the area. Hence, to narrow
down the gap between the vyields of different
varieties, location specific recommendation
appears to be necessary. Technology index
shows the feasibility of the variety at the farmer’s
field” [23,24,25]. The mean technology index was
32.83% it claimed that medium value of
technology index related with medium level of
feasibility. Singh et al.,[9] reported the 10.35 q /
ha average extension gap,15.26 q / ha
technology gap was and 21.81 %technology
index at Krishi Vigyan Kendra, Basuli,
Mahrajganj [26].

4. CONCLUSIONS

It may be concluded that technological gap exist
in adoption of recommended rice and wheat
crops in the study area. The yield of rice and
wheat crop was the highest under technological
intervention, while, the lowest in farmers practice
(Control). More efforts should be made to
educate the farmers through various means for
adoption of improved agricultural production
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technologies to reverse the trend. This will help
to bridge the extension and technology gap.

ACKNOWLEDGEMENT

Authors are thankful to Director, ICAR- ATARI,
Zone IX, Jabalpur, Director Extension Services,
Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur for giving financial assistance under
Farmer FIRST Project. Dean, College of
Agriculture, Balaghat also acknowledged for
giving technical assistance to formulate the
manuscript.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Sarvade S, Gangwar A and Jadhav TA.
Performance of wheat (Triticum aestivum
L.) under poplar based agro-forestry
system. Bioinfolet. 2014a;11(1A): 97-99.

2. Sarvade S, Mishra HS, Kaushal R,
Chaturvedi S, Tewari S and Jadhav TA.
Performance of wheat (Triticum aestivum
L.) crop under different spacing’s of trees

and fertility levels. African Journal of
Agricultural Research, 2014d;9(9):866—
873.

3. Sarvade S, Mishra HS, Kaushal R,
Chaturvedi S and Tewari S. Wheat
(Triticum aestivum L.) vyield and soil
properties as influenced by different
agri-silviculture systems of  Terai
Region, Northern India. International



10.

11.

12.

Rai et al.;Asian Res. J. Agric., vol. 17, no. 2, pp. 43-48, 2024, Article n0.ARJA.114063

Journal of Bio-resource and Stress
Management. 2014e;5(3):350-355.

Shrivastava AK, Thakur RK, Bisen NK, Rai
SK, Sarvade S. Response of integrated
nutrient management on crop productivity
and soil fertility under rice—wheat cropping
system in Chhattisgarh Plain agro-climatic
zone. Journal of Experimental Agriculture
International. 2023;45(12):201-208.

Sarvade S, Singh R, Gumare 'V,
Kachawaya DS and Khachi B.
Agroforestry: an approach for food
security. Indian Journal of Ecology. 2014b;
41(1):95-98.

Rezvi HUA, TahjibUl-Arif M, Azim MA,
Tumpa TA, Tipu MMH, Najnine F, Dawood
MFA, Skalicky Mand Bresti¢ M. Rice and
food security: Climate change implications
and the future prospects for nutritional
security. Food and Energy Security. 2023;
12:430.

Rai SK, Jaiswal A, Sarvade S, Shrivastava
P, Shrivastava A. Sustainable Agriculture
for Food Security. In: Emerging Tools for
Sustainable Agriculture and Food Security.
Rajput VD, Singh A, Singh AK, Minkina TM
(Eds), Deepika Book Agency, Siraspur,
Delhi. 2021;221-235

Rai SK, Patel GR, Pandya RD, Salunkhe
SR. Constraints and suggestions
perceived by respondents in Agricultural
Diversification. Trends in biosciences.
2015;8(16): 4099-4102.

Singh RL, Chandra V, Singh DP. Yield gap
analysis through front line demonstration in
wheat crop. Journal of Pharmacognosy
and Phytochemistry. 2019;8(1):636-638.
Obianefo CA, Ng'ombe JN, Mzyece A,
Masasi B, Obiekwe NJ, Anumudu OO.
Technical efficiency and technological
gaps of rice production in Anambra State,
Nigeria. Agriculture. 2021;11(12):1240.
Sarvade S, Shrivastava AK, Rai SK, Bisen
S, Bisen NK, Agrawal SB, Khan I. Socio-
economic study of farming communities,
their knowledge on climate change and
agroforestry systems in the cluster of

villages of Chhattisgarh plain region,
Madhya Pradesh. Journal of
Pharmacognosy and  Phytochemistry,

2020;9(1):2158-2166.

Khan MI, Bisen U, Sarvade S, Gautam K,
Bisen S, Rai SK, Shrivastava A. Study on
adoption of chinnor rice production
technology and constraints faced by
farmers of Balaghat District, Madhya
Pradesh. International Journal of Bio-

47

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

resource and Stress Management. 2021;
12(5):516-522.

Rai SK, Bisen U, Gaur VS, Sarvade S,
Solanki RS, Shrivastava AK, Thakur RK,
Khan I, Bisen NK. A study on growers of
underutilized pulse crop Chani (Cicer
arietinum L.) of Balaghat district, M.P.,
India. Eco. Env. and Cons. 2022;28(4):
1851-1856.

Kushwaha S, Sawarkar SD, Thakur R,
Khamparia NK, Singh M. Impact of long
term nutrient management on soil n
dynamics under soybean - Wheat
cropping sequence on a vertisol. Journal of
the Indian Society of Soil Science.
2017;65:274-282.

Samui SK, Mitra SD, Roy KA, Mandal K,
Saha D. Evolution of front ine
demonstration on groundnut. J. Indian
Society Coastal Agric. Res. 2000;18(2):
180-183.

Henderson CF, Tilton EW. Tests with
acaricides against brown wheat mite.
Journal of Economic Entomology. 1955;
48:157-161.

Gomez KA, Gomez AA. Statistical
Procedures for Agricultural Research. 2
Edition, John Wiley and Sons, New York.
1984,680.

Thakur RK, Bisen NK, Shrivastava AK, Rai
SK. Sarvade S. Impact of integrated
nutrient management on crop productivity
and soil fertility under rice (Oryzasativa) —
Chickpea (Cicer arietinum) Cropping
System in Chhattisgarh Plain Agro-Climatic
Zone. Indian Journal of Agronomy. 2023;
68(1):9-13.

Dhaka BL, Meena BS, Suwalka RL.
Popularization  of improved  maize
production technology through frontline
demonstrations in south-eastern
Rajasthan. Journal of Agricultural Sci.
2010;22(3):202-204.

Mishra DK, Paliwal DK, Tailor RS,
Deshwal AK. Impact of frontline
demonstrations on yield enhancement of
potato. Indian Research Journal of
Extension Education. 2009;9(3):26-28.
Sarvade S, Singh R. Role of agroforestry
in food security. Popular Kheti, 2014c;2:
25-29.

Thakur Risikesh, S Sarvade, BS Dwivedi.
Heavy metals: Soil contamination and its
remediation. AATCC Review. 2022;
10(02):59-76.

Sharma YM, Jatav RC, Sharma GD,
Thakur Risikesh. Status of micronutrients



24,

25.

Rai et al.;Asian Res. J. Agric., vol. 17, no. 2, pp. 43-48, 2024, Article n0.ARJA.114063

in mixed red and black soils of Rewa
district of Madhya Pradesh, India. Asian
Journal of Chemistry. 2013; 25(6):3109-
3112.

Sawarkar SD, Thakur Risikesh and
Khamparia RS. Impact of long term
continuous use of inorganic and organic
nutrients on micronutrients uptake by
soybean in vertisol. Journal of Soils and
Crops. 2010;20(2):207-210.

Tiwari R, Dwivedi BS, Sharma YM, Thakur
R, Sharma A, Nagwanshi A. Soil properties

26.

and soybean yield as influenced by long

term fertilizer and organic manure
application in a vertisol under soybean-
wheat cropping sequence. Legume

Research; 2023;

DOI: 10.18805/LR-5111

Singh DP, Chandra V, Tiwari T. Impact of
front line demonstration to transfer of
technology in wheat (Triticum aestivum L.)
growers in Maharajganj District of Eastern
Uttar Pradesh. The Pharma Innovation
Journal. 2021;10(10):2362-2365.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/114063

48



