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	ABSTRACT	
Crop	diversi�ication	is	vital	for	alleviating	soil	pressure,	enhancing	sustainable	production,	and	mitigating	marketing	challenges.	
This	study	aims	to	identify	the	drivers	and	pro�itability	of	crop	diversi�ication	in	Northern	Telangana	Zone	(NTZ),	in�luenced	by	the	
Telangana	government's	policy	on	cultivating	alternate	crops	instead	of	paddy	in	the	2021	Rabi	season.	Monocropping	degrades	soil	
health;	hence,	the	study	was	conducted	to	determine	the	most	pro�itable	crop	to	cultivate	after	paddy.	A	random	sampling	technique	
was	used	to	collect	data	from	10	adopters	(farmers	who	cultivated	alternate	crops)	and	10	non-adopters	(farmers	who	continued	
paddy)	from	each	district	of	NTZ	(a	total	of	ten	districts).	Hence	the	total	sample	for	the	study	is	200.	The	study	employed	cost	
concepts,	logit	regression,	and	Garrett	ranking	techniques	for	analysis.	The	�indings	revealed	that	cultivating	maize	in	paddy	fallows	
yielded	comparable	net	returns	(Rs.	47,544	per	ha)	to	paddy	cultivation	in	the	Rabi	season	(Rs.	48,641	per	ha).	Logit	regression	
analysis	 identi�ied	 education,	 farming	 experience,	 landholding	 size,	 and	 contact	 with	 Agricultural	 Department	 of�icials	 as	
signi�icant	 positive	 factors	 in�luencing	 crop	 diversi�ication	 adoption.	 Among	 alternate	 crops,	 constraints	 such	 as	 high	 weed	
incidence	in	sesame	(Garrett	score:	63.65),	paddy	stubble	regeneration	in	maize	(64.95),	insuf�icient	and	expensive	seed	supply	in	
sun�lower	(70.71),	post-harvest	losses	due	to	hailstorms	in	groundnut	(61.75),	and	germination	problems	in	pulses	(64.88)	were	
opined	by	the	sample	farmers.	Effective	strategies,	including	subsidized	inputs,	training	programs	on	alternate	crop	cultivation,	and	
improved	storage	and	marketing	facilities,	are	recommended	to	enhance	crop	diversi�ication	in	the	region.	
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Introduction
Agriculture plays a pivotal role in the Indian economy, serving as 
the backbone for over 70 per cent of rural households. It 
signi�icantly contributes to the nation's economic and social 
well-being, accounting for 19.9 per cent of the GDP in 2020-21 
and providing employment to 60 per cent of the population. Out 
of India's total geographical area of 328.73 million hectares, 
197.32 million hectares are gross cropped areas, representing 
about 60 per cent in 2020-21. The country's food grain 
production has seen a remarkable increase from 51 million 
tonnes in 1950-51 to 308.65 million tonnes in 2020-21, 
showcasing the sector's critical importance (Agricultural 
Statistics at a Glance 2021). Despite a declining contribution to 
GDP, agriculture remains the third-largest sector after services 
and industry, contributing approximately 18.3 per cent to the 
GDP in 2022-23. This sector is essential not only for economic 
stability but also for ensuring food security and sustaining rural 
livelihoods. The nation's food security strategy emphasizes the 
adoption of sustainable agricultural practices. 
Crop diversi�ication (horizontal and vertical) has been 
acknowledged as an effective strategy for achieving the goal of 

food security, nutrition security, income growth, poverty 
alleviation, employment generation, judicious use of land and 
water resources, sustainable agricultural development, and 
environmental improvement. Crop diversi�ication is a key 
ecological approach aimed at resource conservation and 
mitigating the environmental impacts of climate change. By 
promoting crop diversi�ication, India seeks to enhance 
agricultural productivity to support its growing population. 
Crop diversi�ication also aims to encourage technical 
advancements for sustainable agriculture and provide farmers 
with the option of selecting alternative crops for higher 
productivity and pro�itability.
Optimal utilization of resources through diversi�ied cropping 
systems can effectively meet the increasing demand for 
agricultural production. In line with these goals, the 
Government of Telangana has advised farmers to adopt crop 
diversi�ication, particularly during the Rabi	 season, by 
cultivating alternative crops in paddy fallows. This study aims to 
identify the drivers of crop diversi�ication and suitable 
alternative crops for the Rabi season in paddy fallows.

Materials	and	methods
An ex-post facto research design was adopted for the study. In 
the state of Telangana, ten districts of Northern Telangana were 
selected purposively. Data was collected for the year 2021-2022. 
Ten villages that have the farmers cultivated alternate crops 
after paddy were selected from each Mandal of each district of 
Northern Telangana Zone. 
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Ten adopter farmers and ten non-adopter farmers were selected 
randomly from each village. Hence, the total sample becomes 
200 for the study. 
The economics of diversi�ied crop cultivation was done by 
categorizing costs into operational and �ixed components and 
collecting detailed data on each component. For operational 
costs, data includes human labor, machine power, seeds, 
farmyard manure (FYM), fertilizers, plant protection chemicals, 
irrigation charges, miscellaneous expenses, and interest in 
working capital. For �ixed costs, data includes the rental value of 
owned land, rent paid for leased-in land, depreciation of 
machinery and equipment, and interest on �ixed capital. 
Operational and �ixed costs were added get the total cost of 
cultivation. Gross returns and net returns per hectare were 
calculated to know the pro�itability of crops cultivated by 
adopter and non-adopter farmers. 
Logit regression analysis was applied to determine the factors 
responsible for adopting crop diversi�ication. The present study 
considered some signi�icant quantitative explanatory variables 
based on the theory and literature. A logistic model is a 

univariate binary model. We used a binomial logistic regression 
model given that the dependent variable is dichotomous i.e., 0 
when a farmer is a non-adopter of crop diversi�ication and 1 
when the farmer is an adopter of crop diversi�ication. Predictor 
variables are a set of socioeconomic variables. Let P  denote the j

thprobability that J  farmer is an adopter of crop diversi�ication. 
We assume that P  is a Bernoulli variable and its distribution j

depends on the vector of predictors X, so that 

The logit function to be estimated is then written as:

The logit variable    is the natural log of the odds 
in favor of adoption. Equation (b) is estimated by the maximum 
likelihood method and the procedure does not require 
assumptions of normality and heteroscedasticity of errors in 
predictor variables. 

Table	2.1:	Description	of	variables	used	in	the	logit	model

In the Garrett's ranking technique, the respondents were asked to rank the factors or problems and these ranks were converted into 
percent position by using the formula. 
Percent Position (PP) = 

Where,
th thR  = Ranking given to the i  attribute by the j  individual.ij

thN  = Number of attributes ranked by the j  individual.j

By referring to Garrett's table, the percent positions estimated were converted into scores. Thus, for each factor, the scores of the 
various respondents were added and the mean values were estimated. The mean values thus obtained for each of the attributes were 
arranged in descending order. The attributes with the highest mean value were considered as the most important ones and the others 
followed in that order.

Results	and	Discussion
The �indings of the present study are summarized under the following headings:

Pro�ile	characteristics	of	sample	farmers
The pro�ile characteristics of sample farmers include age group, literacy level, family size, land holding size, and experience in 
farming, and the details of the same adopter and non-adopter farmers of crop diversi�ication are presented in Table 1.
The results revealed that the majority of adopters (59 %) and non-adopters (51 %) belong to the middle age category with a 
secondary level of education (38 % and 42 %). adopters and non-adopters have small family size and semi-medium land holdings.



	©	2024	AATCC	Review.	All Rights Reserved. 341.

D.A.	Rajini	Devi	et	al.,	/	AATCC	Review	(2024)

Table	1:	Pro�ile	characteristics	of	sample	farmers

Overall, middle-aged, educated farmers from medium-sized 
families with semi-medium to medium landholdings and 
extensive farming experience are most inclined to adopt crop 
diversi�ication. Supporting younger, less experienced farmers 
with smaller landholdings could enhance adoption and promote 
sustainable agriculture.

Distribution	of	crop	diversi�ication	adopters
The information was collected on various crops cultivated by 
adopters of crop diversi�ication in the Rabi season after paddy 
(Table 2). Among all, the majority of farmers cultivated pulses 
(26 %) as an alternate crop in the Rabi season in paddy fallows. It 
was followed by sesame (20 %), maize (19%), sun�lower (14 %) 
and groundnut (11 %) (Table 2).

Table	2:	Distribution	of	crop	diversi�ication	adopters

Education: The coef�icient of education was positive and 
statistically signi�icant at 10 per cent indicating a one per cent 
increase in education increases the probability of adoption of 
crop diversi�ication by 1 percent. This supports the results of (1 
& 3).

Experience	 in	 farming: The coef�icient of experience in 
farming was positive and statistically signi�icant at 5 per cent. 
This study discovered that each additional year of experience 
increases the probability of adopting crop diversi�ication by 
almost 1.0 per cent. This is most likely because as a farmer gets 
older, she accumulates more human capital in the form of 
experience which can be re-invested in the cultivation according 
to the changing conditions. Similar results were found in the 
study of (7).

Size	of	land	holding: The coef�icient of size of land holding was 
positive and statistically signi�icant at 5 per cent. This study 
discovered that each additional acre of land owned increases 
the crop diversi�ication adaptability by almost 4.0 percent. 
These �indings were in con�irmation with (6).

Contact	 with	 Agricultural	 Department	 Of�icials: The 
coef�icient of contact with agricultural department of�icials was 
positive and statistically signi�icant at 5 per cent. This study 
presents that with one per cent increase in contact with 
Agricultural Department Of�icials results in increased crop 
diversi�ication adoption by 23.0 per cent. (8) The study was also 
in support of the �inding that lack of knowledge transfer through 
public extension services is one of the critical reasons for the 
non-adoptability of crop- diversi�ication by farmers.
Other variables like age, availability of human labor and farm 
income had an insigni�icant effect on the adoption of crop 
diversi�ication.

Factors	responsible	for	adopting	crop	diversi�ication
The results of logit regression analysis to determine the factors 
responsible for adopting crop diversi�ication are presented in 
Table 3.
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Table	3:	Factors	responsible	for	adopting	crop	diversi�ication

***,	**,	 	*	Note:	 and indicate	signi�icance	at	1%,	5%,	and	10%	levels	of	probability.

Cropping	pattern	and	pro�itability	of	adopters	of	crop	diversi�ication	(n=100)
Understanding the cropping pattern of sample farmers and their pro�itability is essential for identifying suitable crops for cultivation 
to maximize the net returns of farmers. The details of crops cultivated in both seasons, number of farmers cultivated, average holding, 
yield, cost of cultivation, gross returns, and net returns are presented below.

Table	4.	Cropping	pattern	and	pro�itability	of	adopters	of	crop	diversi�ication

During the Kharif season, Paddy-Bold was cultivated by 58 
farmers with an average yield of 6325 kg/ha, generating net 
returns of Rs.49,892/ha. Paddy-�ine, cultivated by 40 farmers, 
had a lower net return of Rs.35,316/ha. Maize, cultivated by 11 
farmers, had a net return of only Rs.1619/ha, indicating lower 
pro�itability. Turmeric cultivation, practiced by 2 farmers, 
showed high net returns of Rs.229,072/ha, while Turmeric 
intercropped with Maize showed net returns of Rs.157,614/ha 
among 5 farmers. Cotton, Red gram, and soybean also showed 
varying net returns. 
In the	Rabi season, Paddy-Bold and Paddy-Fine continued to be 
popular with 29 and 14 farmers respectively, showing 
comparable net returns. 

Maize cultivation in maize fallows practiced by 11 farmers 
yielded signi�icant net returns of Rs.56,801/ha. Among all 
alternate crops cultivated, maize cultivation in the Rabi season 
in paddy fallows adopted by 19 farmers and yielded on par net 
returns with paddy cultivation Rs.47,544/ha and higher net 
returns when compared with other alternate crops cultivated 
(groundnut, Bengal gram red gram, black gram, sun hemp, and 
sun�lower). Whereas, cultivation of green gram, sesame, and 
soybean resulted in negative net returns of Rs. 29019, Rs. 23660, 
and Rs. 36438 per ha respectively.

Constraints	in	adopting	crop	diversi�ication
It was clear from Table 5 that sesame cultivated farmers opined 
high incidence of weeds (63.65) as a major problem if cultivated 
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in paddy fallows and it was followed by regeneration of paddy stubbles ranked second (51.15), followed by a high incidence of 
diseases (37.65), stunted growth (31.87), and lack of proper germination (28.28). 
Maize cultivated farmers (n=19) opined that the most signi�icant constraint is the regeneration of paddy stubbles (64.95), followed 
by a high incidence of weeds (62.5) and a high incidence of diseases such as Fall Armyworm (37.24).
Sun�lower (n=14) farmers expressed a lack of suf�icient seeds and high seed prices are the primary constraints (70.71). Bird damage 
ranks second (61.29), followed by germination problems (40.5) and high incidence of diseases (33). Weeds, although signi�icant, 
rank lowest (31.5). 
Groundnut farmers (n=11) face post-harvest losses due to hail storms as the most signi�icant issue (61.75), followed by stunted 
growth (48.25) and a high incidence of pests (40.5). 
Pulses growers (n=26) opined that germination problems in black gram and green gram as the most signi�icant constraint (64.88), 
followed by a high incidence of pests and diseases (57.56) and yield losses due to cold at the �lowering stage (47.52). 

Suggestions	for	adopting	crop	diversi�ication
Suggestions opined by sample farmers also recorded for improved level of adoption of crop diversi�ication and the �indings revealed 
that subsidizing inputs for alternate crops emerged as the most favored suggestion, receiving the highest Garrett score of 62.5 (Table 
6). This indicates a strong inclination among farmers towards �inancial support to facilitate the transition to new crops. (9) supports 
this in his �indings. Following closely behind was the suggestion to provide training on cultivation practices of alternate crops, which 
scored 62.0, highlighting the signi�icance of engaging farmers in breeding processes to develop and adopt a wide range of crop 
varieties encouraging farmers to embrace new cultivation practices (4). Proper storage and marketing facilities for alternate crops 
ranked third, with a score of 55.3. This underscores the importance of infrastructure in bolstering farmers' con�idence in diversifying 
their crops, knowing they can ef�iciently store and sell their produce (2). Establishing processing facilities for alternate crops secured 
the fourth rank, with a score of 44.6, indicating that value addition and additional income opportunities through processing facilities 
are perceived as bene�icial. Providing training programs to promote crop diversi�ication ranked �ifth, with a score of 43.7, 
underscoring the need for educational efforts to raise awareness about the advantages of diversi�ication. Lastly, providing Minimum 
Support Price for other crops ranked sixth, with a score of 31.7. In his �indings, (5) suggested the need for an agriculture price policy 
to promote crop diversi�ication.
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Table	3.6:	Suggestions	for	adopting	crop	diversi�ication

Conclusions
The study on crop diversi�ication in the Northern Telangana 
Zone concludes maize in paddy fallows is nearly as pro�itable as 
paddy cultivation during the Rabi season, with net returns of Rs. 
47,544 per ha compared to Rs. 48,641 per ha for paddy 
cultivation. Some crops like turmeric and maize areobserved to 
be highly pro�itable, while others like soybean and green gram 
show negative returns due to agronomic challenges. Higher 
education, more farming experience, larger landholdings, and 
frequent interaction with Agricultural Department of�icials 
signi�icantly encourage crop diversi�ication. Major problems 
observed are high weed incidence, inadequate seed supply, pest 
and disease issues, and post-harvest losses. Speci�ic challenges 
include paddy stubble in maize, germination issues in pulses, 
and bird damage to sun�lowers. To promote diversi�ication, 
provide subsidized inputs, training on alternate crops, and 
improve storage, marketing, and processing facilities. 
Implement minimum support prices for alternative crops to 
ensure better marketability and pro�itability. Overall, 
addressing these challenges through targeted interventions can 
enhance agricultural sustainability and pro�itability in the 
region.

Future	scope	of	study:	Identi�ied maize as pro�itable crop in 
paddy fallows and growing demand for maize in various 
industries, including food, feed, and biofuel, farmers can adopt 
this cropping system.
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