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INTRODUCTION :

AgstracT : Thisstudy isaimed at economic analysis of production of BT cotton in Adilabad district
of Telangana state with specific objectives of determining the production trend and estimating the
cost of production and farm profitability of Bt cotton in the study area. A total of six villagesin the
three sampled blocksviz., Koutala, Dahegoan, Bejjure mandals (Blocks) were selected randomly for
the study. Altogether, 100 Bt cotton farmers which were classified in to small, medium and large
farmers, in these 57, 25 and 18 respondents were sampled, respectively. Compound growth rate, cost
concepts and farm profitability measures was used to analyze the primary data. The study revealsthat
the growth rates in area, production and productivity is positive (7.20 %, 11.30 % and 3.80%),
respectively. The sample average for total cost of cultivation was Rs.52921.32/ha in Bt cotton in
different size of farms group. Per hectare gross returns and net profit was Rs.86562/ha and Rs.33640/
ha, respectively. Output-input ratio was 1.92.The study indicated that, Bt cotton production is highly
profitable in both study areas of India and Nigeria.The major constrains in the cultivation of cotton
were poor quality of seed, labour scarcity, higher cost of fertilizer and pesticidesand rainfall deficiency.

KEey Worbs: Bt cotton, Cost, Gross return, Net profit, Compound growth rate, Instability analysis,
Benefit cost ratio (BCR)

How To CiTe THIs PAPER : Nayak, Archit Kumar and Emula, Shankar (2017). An economic analysis of
production of Bt cotton in Adilabad district of Telangana state. Internat. Res. J. Agric. Eco. & Sat., 8 (2) : 222-
228, DOl : 10.15740/HAS/IRJAES/8.2/222-228.

India accounts for approximately 25 per cent of the
world’s total cotton area and 16 per cent of global cotton

Cotton (Gossypiumsp.) the “white gold” and “king
of fibres”, is animportant commercial crop of India.
Cotton plays akey rolein the national economy interms
of both employment generation and foreign exchange
earnings. Cotton contributes around 30 per cent to the
gross domestic product of Indian agriculture. Indiaisan
important grower of cotton on a global scale. It ranks
thirdin global cotton production after the United States
and China; with 8-9 million hectares grown each year,

production (Reddy et al., 2011).Indiaal so sustained the
position of being the second largest consumer and exporter
of cotton and isexpected to export 7.5 million balesand
expected to consume 23 million bales in 2013-14.
However, yieldsof cottoninIndiaarelow, with an average
yield of 300 kg/hacompared to the world average of 580
kg/ha. Thearea, production and productivity of cottonin
Indiaduring 2015-16 was 118.81 |akh hectares, 352 1akh
bales and 504 kg/ha, respectively. Theyield per hectare
(i.e.504 kg to 566 kg per hectare) is however, still lower
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against the worldaverage of about 701 kg to 766 kg per
hectare (CAB, 2016).

One of the main factors showing impact on the
productivity isthefact that the cost on pesticides accounts
for major portion of total cost of cultivation.Cottonishighly
at risk to insects which impacts cotton production. In
fact, cotton alone accounts for more than half of the
money spent on pesticidesin India(Jamail and Kaushik,
2007). Most of thecottonin Indiaisgrown under rainfed
conditions, and about athird is grown under irrigation
(Sundaram et al ., 1999). Kranthi (2012) mentioned that
Bt cotton technology is highly suited for all conditions
including rainfed and irrigated. In general Bt cotton
hybrids are suitable for irrigated conditions and it has
been proved from production and productivity levels of
Gujarat, Punjab and Haryana (Sabesh et al., 2014). In
Telangana, cotton occupies an areaof 16.93 lakh hectares
with a production of 35.83 lakh tonnes and with a
productivity of 360 kg lint per hectare during 2014-15
(Anonymous, 2016). Areaunder Bt cotton in Telangana
increased from 6321 thousand acres during 2002-03 to
16.93 1akh hectareduring 2015-16. Mg or districtsinvol ved
inthe production of Bt cottonin Telanganaare Nalgonda,
Adilabad, Mahabubnagar, Warangal and Khammam.

Since the introduction of Bt cotton in India, there
has been a serious debate going on its impact on cost,
returns and productivity. Many studies have shown
potential gainsto producersfrom growing Bt cottonina
number of devel oping countries (James, 2002), including
South Africa (Bennett et al., 2003); Argentina (Qaim
and De Janvry, 2002); Mexico (Traxler et al., 2001);
China (Pray et al., 2002) and India (Naik, 2001; Qaim
and Zilberman, 2003 and Bennett et al., 2004). Bt cotton
has been found a superior technology to hybrid cotton,
asit giveshigher yield and haslow cost of production.The
total cost per hectare is higher in Bt cotton than hybrid
cotton. The cost of seeds has been found higher in Bt
cotton, whereas hybrid cotton growers incur more cost
oninsecticided pesticides. Thisshowsthe effectiveness
of the new technology (Bt cotton) for insect resistance
(Visawadiaet al., 2006). Subjective assessment indicates
that farmers see advantagein Bt cotton in pest incidence,
pesticide cogt, cotton quality, yield and profit (Gandhi and
Namboodri, 2006). Bt cotton being a GM crop it is not
considered as normal cotton crop. Though the yield is
high, pest incidence islow but the quality of the cotton
we need to check whether it have any side effects on
cultivation, processing and finally usage (Panchali et al .,
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2017). Inan study on soci o-economic impact of Bt cotton
inAndhraPradesh reveal ed that introduction of Bt cotton
reduced number of sprays on cotton from 8.9to 4.6 and
theshare of plant protection from 32.16 to 11.84 per cent
intotal costs. Productivity increaseissignificant that 51.16
per cent more yield with the introduction of Bt cotton.
The percentage increasein net returnsis 291 resulted in
relief from debts, more spending on education, healthand
socia functions. The amount of time spent in the field
reduced. This makes them perceive better life after Bt
introduction (Reddy et al., 2011). With this back drop,
the present study attempts to determine the cost and
returnsand profitability of BT cottonin Adlabad district.

Indian cotton production hasundergone ametaphoric
changesfrom 2002-03, after Bt cotton wasintroduced in
the country. Bt cotton now occupies 95 per cent of the
total cotton areainthe country (Naralaand Reddy, 2010).
These dynamic changes underline the importance of
studying the growth performance and instability of cotton
beforeand after Bt cotton introduction aspolicy decisions
are often made based on the growth rate which depends
onthenatureof thedataand instability in farm production.
The present paper analyzesthe growth and instability in
Bt cotton area, production and productivity during the
period 2005-06 to 2015-16in Adilabad district.

Objectives :

—To estimate the growth and instability in area,
production and productivity of Bt Cotton in Adlabad
digtrict.

—To estimate the cost of production per quintal and
farm profitability of Bt cotton in different size of farm
groups.

—To find out the constraints in the production of Bt.
cotton and suggest suitable measures.

MATERIALSAND METHODS:

Multi stage sampling design was adopted for
selection of district, tehsils, villages, aswell asgrower of
Bt-cotton. In the first stage, Adilabad district was
purposively selected on the basis of area under the Bt
cotton production. In the second stage, Koutala,
Dahegoan, Bejjure mandals (Blocks) were selected
purposively on the of basis higher area under Bt cotton.
Inthird stage, acompletelist of al villageswere obtained
from sampled blocks office. Therefore, the villageswere
arranged in ascending order on the basis of Bt cotton
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cultivation area, and then 2 per cent villageswere selected
randomly. Asaresult, six sample villages were selected
for the present study. Thevillagesaregiveninthe Table
A.

Table A : Details of selected farm villages
Sr. No. Block Villages
Babasagar
1 Koutala o0
Manepally
Sichchala
2. Dahegaon
Oddugudem
Dimda
3. Beijure
Gudem
Total 3 (Blocks) 6 (Villages)

In the fourth stage, a complete list of all the
respondents were growing Bt cotton was obtained from
the Gram Pradhan in all the selected villages. Therefore,
therespondentswere arranged in ascending order of area
under maize cultivation and then respondents were
classified into three different size farm groups on the
basis of areaunder cultivation viz.,

First group : Small respondents— less than 1 ha;

Second group: Medium respondents— 1 ha to less

than 2 ha and

Third group : Large respondents — More than 2 ha

Thereafter, 10 per cent respondents were selected
in the entire three size of farms group in each selected
village. All together total respondents were 100 viz., 57
small size of farmsgroup, 25 medium size of farms group
and 18 large size of farms group, respectively.

Analytical tools and techniques :
The analytical tools employed in the present study
areexplained in detail under the following headings.

Growth and instability analysis:

The trend analysis is based on the secondary data
sourced from Cotton Advisory Board, Ministry of
Agriculture and Government of India. The period of
analysisis 2005-06 to 2014-15.Compound growth rates
(CGR) of area, production and productivity of Bt cotton
wasworked by fitting exponential function as given bel ow:

LnY= atbt

CGR(r) = [Antilog b-1]*100

To know the variation in area, production and
productivity of pomegranate over the years, the co-
efficient of variation (CV) wasworked out by employing

thefollowing formula:
CV= (Standard deviation / Mean) * 100

Cost, returns and profitability analysis:
Estimation of cost of cultivation:

For that, cost concept of cost-A, A,cost-B and
cost-C was used.The analytical techniques such as
tabular analysis, arithmetic mean and ratio were used to
analyzethe dataand per hectare costs, returnsand profit
of Bt-cotton were estimated.

— Cost A It includes the value of expenditure on
seedmanures and fertilizers hired human labour, bullock
labour, land revenues, irrigation charges, machinery
charges, interest on working capital and depreciation on
farmimplements.

- Cost A, = Cost A + Rent paid for leased-in land,
if any.

—Cost B = Cost A, + Imputed rental value of owned
land + interest on owned fixed capital

— Cost C = Cost B + Imputed value of family labour.

Cost Cisthetotal cost of cultivation or gross cost.

Measures of farm profitability :

— Gross income = Per quintal price* yield per
hectarein quintal

— Farm business income = Gross income — Cost A,

— Farm investment income = Net income + Rental
value of owned land + Interest on fixed capital

— Net income = Gross income — Cost C

— Input output ratio (cost benefit ratio) = Cost C:
grossincome

RESULTSAND DATA ANALYSIS:

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Growth rates in area, production and productivity
of Bt cotton :

The Table 1 presented below clearly suggest that
the area, production and productivity of cotton stood in
Indiagrew at CAGR of 3.97 per cent, 4.65 per cent and
0.65 per cent, respectively whichislesser thanthe CAGR
of Telanganaand Adilabad district. Maximum CAGR was
recorded in theAdilabad district whose area, production
and productivity grew at 8.93 per cent. 9.74 per cent and
1.44 per cent, respectively as compared to the state with
CAGR of 7.17 per cent, 11.30 per cent and 3.81 per
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cent, respectively. This clearly indicates that the
prospects of cotton in Adilabad district is growing very
rapidly inthe state.

Insatiability analysis:

It is clear from Table 1 that the instability in the
cotton production was found high as compared to the
area and the productivity in the district, state and India
level whereas highest instability in production was
recorded at the state level (36.7 %). Instahility in cotton
areawas found high (32.9%) in Adilabad district when
compared to India(13.9 %) and the state level (28.8%).
Instability in the yield of cotton was found high at the
statelevel (18.1 %) followed by yield of Adilabad (16.7
%) and the state (5.08%).

Factor wise digribution of cost per hectare in different

Size groups :

All cost realized by the farmers during BT cotton
cultivation were computed within all the different farm
sizegroupsfrom study areaand the contribution of each
input used in the total cost was also computed in
percentage asrevealed onthe Table 2. Thetablerevealed
that the cost of BT cotton production per hectarefor the
small scale farmers is greater than that of the medium
farmers followed by large farmers group in the study
area. Thecost of cultivating Bt cotton for small, medium
and large groups of farmers was found to be 54036.25
Rs. /ha, 51725.75 Rs./ha, 51051.20 Rs./ hawith sample
average calculated at 52921.32 Rs./ha. Maximum cost
incurred commonto al thefarm group wasin hired human
labour followed by chemical fertilizersand cost of seedling

Table 1: Compound growth ratesand instability in area, production and productivity of Bt cotton (2005-06 to 2015-16)

Sr. No. Particulars

Compound growth rate (%)

Adilabad Telangana India
1. Area 8.93 717 3.97
2. Production 9.74 11.30 4.65
3. Yield 144 3.81 0.65
Co-efficient of variation (%)
4, Area 329 28.8 139
5. Production 354 36.7 155
6. Yield 16.7 18.1 5.08

Source: Cotton advisory board

Table?2: Cost of cultivation of Bt cotton crop per hectarein different size of farmsgroup (Valuein rupees) SM L= 57+ 25+ 18 = 100

Bt cotton farm house hold

Sr. No. Particulars of farm operations Smal Medium Large Sample vaage
1 Hired Human labour charges 7950 (14.71) 8400 (16.24) 8700 (17.04) 8197.50 (15.49)
2. Bullock labour charges 3300 (6.11) 2400 (4.26) 2100 (3.74) 2859.00 (5.40)
3. Machinery labour charges 2300 (4.25) 3290 (6.36) 4230 (8.29) 2923.40 (5.53)
4. Cost of seedlings 4750 (8.79) 4650 (8.99) 4500 (8.81) 4680.00 (8.85)
5. Cost of farm yard manure 1200 (2.22) 1100 (2.13) 1000 (1.96) 1139.00 (2.15)
6. Cost of chemical fertilizers 7650 (14.16) 7284 (14.08) 7064 (13.84) 7453.02 (14.08)
7. Cost of plant protection 3450 (6.39) 3175 (6.13) 2900 (5.86) 3282.25 (6.20)
8. Miscellaneous charges 613 (1.13) 606 (1.17) 610 (1.20) 610.71 (1.15)
9. Interest on working capital @ 5% 1563.15 (2.89) 1545.25 (2.99) 1555.20 (3.05) 1557.24 (2.95)
10. Deprecation on fixed resources 131 (0.24) 145 (0.28) 160 (0.31) 139.72 (0.26)
11. Land revenueraid to govt. 60 (0.12) 60 (0.12) 60 (0.12) 60 (0.11)
12. Interest on fixed capital @ 10% 769.10 (1.42) 770.50 (1.49) 772 (1.51) 769.97 (1.46)
13. Rental value of own land 7500 (13.88) 7500 (14.50) 7500 (14.69) 7500 (14.17)
14. Imputed value of family labour charges 12750 (23.60) 10800 (20.21) 9900 (19.39) 11749.50 (22.20)
Total cost of cultivation 54036.25 (100) 51725.75 (100) 51051.20 (100) 52921.32 (100)

Note: Figuresin the parenthesis indicates percentage to the column total
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with sample average of 8197.50 Rs./ha, 7453.02 Rs./ha
and 4680.00Rs./ha, respectively because most of the
operations like harvesting, and weeding were human
labour intensive operations.

Cost and returnsin Bt cotton :

Table 3 reveals that the net returns per hectare
obtained by large size farms were high (Rs. 41348.80/
ha) as followed by medium and small size farms
(Rs.36474.25/haand Rs. 29963.75/ha), respectively. The
cost of production per quintal was highest for small
farmers (Rs.2701.81/qtl) followed by medium (Rs.
2463.13/qtl) and small farmers (Rs.2320.51/qtl) and the
average cost of production falls out to be Rs. 2573.51/

ql.

size of farms group per hectare. Cost A, was highest in
small sizefarms(Rs.33017.15/ha) followed by large size
farms(Rs.32879.20/ha) and lowest in medium sizefarms
(Rs.32655.25/ha), respectively. Cost A, insmall, medium
and large size of farms groups was Rs. 40517.15/ha,
Rs.40155.25/ha and Rs.40379.20/ha, respectively. Cost
B was highest in small size farms (Rs. 41286.25/ha) as
followed by large sizefarms (Rs.41151.20/ha) and lowest
in medium size of farms (Rs.40925.75/ha), respectively.
Cost C was highest in small size farms (Rs.54036.25/
ha), lowest in large size farms and medium size farms
(Rs.51051.20/haand Rs.51725.75/ha).

Table 5 reveal s that the gross returns obtained per
hectare by large size farms were high (Rs.92400/ha) as
compare to medium and small size farms (Rs.88200/ha
and Rs.84000/ha), respectively. Farm business income

Cost concepts of the different sample farms in differentvas also found higher in large farm group followed by

size groups :
Table 4 reveals that the cost concepts on different

medium and small size of farms group was Rs.52020.80/
ha, Rs.48044.75/ha and Rs.43482.85/ha, respectively.

Table 3: Cost and returnsin Bt cotton crop per hectarein different size of farmsgroup (Valuesin rupees) SM L= 57+ 25+ 18 =100

Sr. No. Particulars of farm operations

Bt cotton farm house hold

Small Medium Large Sample average
1 Total cost of cultivation 54036.25 51725.75 51051.20 52921.32
2. Yield in quintal per hectare 20 21 22 20.61
3. Gross returns per hectare 84000 88200 92400 86562.00
4. Net returns per hectare 29963.75 36474.25 41348.80 33640.68
5. Cost of production per quintal 2701.81 2463.13 2320.51 257351
6. Price per quintal 4200 4200 4200 4200.00
Table4 : Cost conceptsin Bt cotton per hectarein different size of farmsgroup (Valuein rupees) SM L= 57+ 25+ 18 =100
St No. Cost concepts Small M edl?ltjr?tton eI Large Sample average
1 Cost A; 33017.15 32655.25 32879.20 32901.84
2 Cost A, 40517.15 40155.25 40379.20 40401.84
3. Cost B 41286.25 40925.75 41151.20 41171.81
4 Cost C 54036.25 51725.75 51051.20 52921.32
Table5 : Measuresof profitability in Bt cotton per hectarein different size of farmsgroups SM L= 57+ 25+ 18 =100
SNo. P - T S——r
1. Gross returns 84000 88200 92400 86562
2. Farm business income 43482.85 48044.75 52020.80 46160.15
3. Farm investment income 38232.85 4474475 49620.80 41910.65
4. Net returns 29963.75 36474.25 41348.80 33640.68
5. Family labour income 12750 10800 9900 11749.50
6. Benefit and cost ratio 1:1.55 1:1.70 1:1.80 1:1.63
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Farm investment income in large size farms (Rs.
49620.80/ha) as highest compared to medium sizefarms
(Rs.44744.75/ha) and lowest in small size farms (Rs.
38232.85/ha), respectively. Benefit and cost ratio was
highestinlargesizefarms(1:1.80) asfollowed by medium
sizefarms(1: 1.70) and lowest in small sizefarmsgroup
(1: 1.55).

Constraints faced by farmers in production of Bt
cotton :

Table 6 reveals that constraints faced by the
different size of farms group in production of Bt cotton.
Most of the farmers expressed that maj or constraint was
identified that labour scarcity was assigned first rank
followed by Inadequate credit supply by financial
institution (11), high labour cost (111), high incidence pest
and diseases (1V), low quality seeds (V), input supply
centreisfar away (V1), low productivity (V11), high cost
of growth regulators (V1I1), low yield (1X), scarcity of
farmyard manure (X), non- availability of recommended
pesticides (X1), finally shortage of fertilizers which
assigned least rank i.e. (XI1I), respectively.

Conclusion :

It can be concluded that the compound growth rates
in area, production and productivity in both district and
state level percentages was positive, respectively.
Instability analysisindicated that cotton production was
more unstabl e than areaand productivity. Thus, policies
should be made to reduce the risk in cotton production
and to makeit profitable so asto sustain the high growth

rate experienced during the past few years. The average
cost of production fallsout to be Rs. 2573.51/qtl. which
was found highest for small farmers (Rs.2701.81/qtl)
followed by medium (Rs.2463.13/qtl) and small farmers
(Rs.2320.51/qtl). The net returns per hectare obtained
by large size farmswere high (Rs.41348.80) asfollowed
by medium and small size farms (Rs.36474.25 and
Rs.29963.75), respectively with sample average of
33640.68 per hectare. Benefit and cost ratio was highest
inlargesizefarms(1: 1.80) asfollowed by mediumsize
farms (1: 1.70) and lowest in small size farms group (1:
1.55). Hence, we can seethat there is a decrease in cost
of production and increase in net returns along the farm

szegroupsfrom small, medium to the large group. Major

condtraint identified in production of Bt cotton was|abour
scarcity followed by inadequate credit supply by financia
institution and high labour cost.

Suggestions for policy implications :

— Majority of Bt cotton cultivating farmerswere no
aware of adverse impact of pesticides and fertilizers
consumption. Hence, awareness programmes are to be
organized.

— Farmers may be educated to reduce the use of
plant protection chemicals in cotton since any further
increase in the use of the above resource would lead to
financial lossand environmental damage.

—Many of therespondents have expressed concern
about spurious/ low quality Bt cotton seeds sold in the
market. Thereisaneed for strict control regulationsand
enforced on the supply of Bt cotton seeds.

Table 6: Constraintsin production of Bt cotton in different size of farmsgroup SM L= 57+ 25+ 18 =100

Bt cotton farm house hold

St No. Particulars Small Medium Large Total in percentage Rank
1. Labour scarcity 42 20 16 78 (78.00) |
2. Inadequate credit supply by financial ingtitution 32 18 15 65 (65.00) Il
3. High labour cost 21 18 15 54 (54.00) Il
4. High incidence pest and diseases 26 15 12 53 (53.00) \%
5. Low quality seed 25 15 12 52 (52.00) \Y
6. Input supply centreis far away 21 16 12 49 (49.00) \
7. Low productivity 21 10 11 42 (42.00) Vil
8. High cost of growth regulators 19 12 9 40 (40.00) VIl
9. Low yield 22 11 6 39 (39.00) IX
10. Scarcity of farm yard manure 15 13 10 38(38.00) X
11. Non-availability of recommended pesticides 19 11 6 36 (36.00) X1
12. Shortage of fertilizers 15 10 8 33 (33.00) Xl

Note: Figure in the parenthesis indi cates percentage to the total

227 Internat. Res. J. Agric. Eco.& Sat., 8 (2) Sept., 2017 : 222-228
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE



AN ECONOMIC ANALY SIS OF PRODUCTION OF BT COTTON

— The study results have indicated that cultivation
of Bt cotton hasthe dight advantage of higher yieldsand
lower cost of pesticides and hence, the technol ogy needs
to be popularized through intensive extension efforts.

— The cost of cultivation was high while, net returns
was low in Bt cotton cultivation as compared to the other
cropsgrown inthestudy areathisleadsto negative economic
impact on farmers. Hence, awareness programmes are to
be organized to divert thefarmersfrom cotton to other crops
whichwill givegood economic growth.
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