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ABSTRACT

This paper aims at analyzing the relationship between cotton farmers output and their socio-
economic characteristics, estimation of yield gap and to identify the factors responsible for
yield gap. The study adopted multistage sampling technique in selecting 120 cotton farmersin
four villages from Kalmeshuwa and Saona blocksin Nagpur district, Maharashtra. Both primary
and secondary data were used for the study. Primary data were collected with the aid of structured
questionnaire administered to the cotton farmers and secondary data on potential yield in the
demonstration plot and recommended input usage were obtained fromthe Central Institute for
Cotton Research, Nagpur (CICR). Frequencies, percentage and cross tabulation, yield gap
index and multiple regression models were used for analyzing the data. Results from cross
tabulation indicated that gender, farm size and educational status of the respondents might not
necessarily guaranteelarger cotton output. Findings fromyield gap analysis showed that yield
gap|l,yieldgap Il andtotal yield gap were 375kg/ha, 815.11kg/ha and 1190.11kg/ha respectively.
This implies that there is still scope for increasing actual farmers' yield, hence, more farm
income. Results from the multiple regression model revealed that educational status, farmsize,
seed rate gap and location of the farmers were the major factorsresponsiblefor yield gap. The
study therefore suggested a need to sensitize farmers by relevant Government agencies on the
unfavorable effects of excess input usage with a view to minimize yield gap.

Keywords: Yield gap, potential yield, demonstration plot

INTRODUCTION

Cotton (Gossypium spp.) ‘king of fibre’ belonging to the genus Gossypium under
Malvaceae family which closely linked to the human civilization itself isalarge,
rich and economically important cash crop comprising about 40 species of which
four arecommercialy cultivated for cotton lint and seed (Dhandhalyaand Shiyani,
2009). All thefour cultivated speciesare being grown in Indianamely, Gossypium
hirsutum, Gossypium barbadense, Gossypium arborium and Gossypium
herbacium. Gossypium hirsutum which covers about 50 per cent of the area
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followed by that of Gossypium arborium with 29 per cent and Gossypium
herbacium with 21 per cent. Areaunder Gossypium barbadenseisnegligible and
coversonly afew thousand hectares (Santhy, Khadi, Singh, Kumari, Deshmukh
and Vishwnathan, 2008). The main cotton producing countries are USA, China,
India, Pakistan, Uzbekistan, Australia, Greece, Brazil and Turkey. In the year
2012-13, cotton production increased compared to the previous years. For many
devel oping and underdevel oped countries, the export of cottonisthe main source
of foreign currency earnings. Thefiguresin Table 1 depict the main producers of
cotton and share in global production from 2007-08 to 2015-16.

Table 1: Global Cotton production
(Million metric tons)

Country Years
2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2015-16
India 5.23 4,92 5.01 5.53 5.99 6.21 5.75
(19.94) (20.89) (22.49) (21.94) (22.22) (22.46) (27.00)
China 8.06 7.99 6.97 6.64 7.29 7.62 4.90
(30.74) (33.92) (31.29) (26.34) (27.06) (27.58) (23.00)
USA 4.18 2.79 2.66 3.94 3.55 3.77 2.77
(15.95) (11.83) (11.93) (15.63) (13.17) (13.63) (13.00)
Pakistan 1.87 1.89 2.09 1.92 2.18 2.02 1.50
(7.14) (8.04) (9.39) (7.60) (8.08) (7.33) (7.00)
Brazil 161 1.20 1.20 1.96 1.96 131 1.28
(6.15) (5.08) (5.38) (7.77) (7.27) (4.73) (6.00)
Africanfranc  0.50 0.48 0.46 0.46 0.33 0.85 1.07
zone (2.91) (2.03) (2.05) (181 (1.21) (3.07) (5.00)
Uzbekistan 1.18 1.00 0.85 0.89 0.91 0.98 0.85
(4.49) (4.25) (3.81) (3.59) (339) (359 (4.00)
Turkey 0.68 0.41 0.39 0.46 0.67 0.59 0.85
(2.58) (1.76) (1.76) (1.81) (2.50) (2.13) (4.00)
Australia 0.13 0.33 0.39 091 1.09 1.00 0.64
(0.50) (1.39) (1.76) (363) (4.09) (3.62) (3.00)
Rest of theworld 2.79 255 2.26 2.50 2.98 3.29 1.70
(10.63) (10.81) (10.17) (9.93) (11.07) (11.90) (8.00)
World total 26.21 23.56 22.27 2521 26.95 27.63 21.3

Source: United States Department of Agriculture. * Figuresin parenthesisindicate the percentage
of world production.

Indiaisthe largest producer of cotton in the world accounting for about
17% of theworld cotton production (OECD/FAQ, 2016). It hasthe distinction of
having the largest area under cotton cultivation in the world ranging between
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10.9 million hectares to 12.8 million hectares and constituting about 38% to
41% of the world area under cotton cultivation.

Cotton islargely grownin states like Maharashtra, Gujarat, Karnataka, Madhya
Pradesh, Punjab, Rajasthan, Andhra Pradesh, Haryana and Tamil Nadu
(Mohanasundaram, 2015). The area under cotton cultivation has also shown
significant increase over the years. This increase in area is because of the fact
that more and more farmers are switching over to cotton from other crops like
sugarcane, pulses. It is significant to note that the contribution of cotton to the
total productioninthe country in 2014-15 season is estimated at about 40 percent
(Mohanasundaram, 2015).

The productivity (504 kg to 566 kg per hectare) ishowever still low against
theworld average of about 701 Kgsto 766 kg per hectare (Consultant and Pradesh,
2017). Thismay be duetoinappropriate decision on how best to all ocate resources
thus leading to yield gap between potential farm yield and actual farm yield per
hectarerealized whichin turn affects productivity and profitability of farmers. In
order to realize increased production and efficiency, farmers in developing
countries need to efficiently utilize the limited resources accessed for improved
food security and farm income generation. This study will help in framing
appropriate measures to raise productivity and profitability of farmers by
minimizing total yield gap. Thisstudy therefore seeksto analyse the relationship
between farmers output and their socioeconomic characteristics, estimate the
yield gap in cotton production aswell asto determine the factors responsible for

yield gap.
METHOD

Primary data were collected from 120 cotton producers using structured
guestionnaire administered by the researcher and well trained enumerators. Data
collection was carried out in the month of January 2018. Multistage sampling
technique was adopted in sel ecting the respondents. Inthefirst stage, Maharashtra
was purposively selected becauseit isat number oneintermsof cotton production.
In the second stage, Nagpur district was purposively selected from the thirty six
districts of Maharashtra because it has the highest cotton production. The third
stage involves the random selection of two blocks out of the thirteen blocksin
Nagpur district (Kalmeshuwaand Saona). In the fourth stage, two villageswere
randomly selected from each block making atotal of four villages. In the final
stage, 30 cotton farmers were randomly selected from each village making a
total of 120 respondents.
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Descriptive statisticsinvol ving frequency, percentage and crosstabul ation
was used to achieve the first objective. The yield obtained by the farmers was
converted to per hectare and divided in to three categories; (1053-1666kg/ha,
1667- 2280kg/haand 2281-2894kg/ha) which was crosstabul ated against farmers
socio-economic characteristics such as gender, farm size and educational status.
Yield gap in cotton production was estimated using the methodol ogy devel oped
by International Rice Research Institute (IRRI) as used by Singh S., Singh H.
and Tewari (2015).

TYG=YGI+YGII
Where, TYG = Total yield gap

YGI=Yiedgapl

YGII=Yiedgapll

YGI=Yp-Yd

Yp = Potential Yield (Per hectare crop yield realized on the research
station)

Yd = Potential farm yield of the demonstration plot.

YGIl=Yd-Ya

Y d = Potential farm yield of the demonstration plot (Per hectare yield
realized on the demonstration plot)
Ya=Actual farmyield realized by thefarmers (per hectareyield realized
by farmers on their field)
Yield gap | and Il will were converted to percentages and then summed. This
gave thetotal yield gap in percentage for the study area.
Input gap = Recommended input dose —Actual inputs used by the farmers
Multipleregression model was used to ascertain the determinantsof yield
gap. Themodel is specified asfollows;
Y=8,+aD, + &X, + X, +4X,* 4X + 4D+ U
Where,
Y =Total yield gap in kg/ha
D, = Dummy for Educational Status (1 if farmer is educated and O

otherwise)

X, = Fertilizer rate gap in kg/ha X, _ Amount expended on labour (Indian
rupees)

X, = Labour expenses in rupees/ha

X,=Farmsizein ha

X, = Seed gap inkg/ha

D, = Dummy for location (1 = Kalmeshuwa and 0 = Saona)

U = Error term
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RESULTSAND DISCUSSION

Farmersoutput in relation to Socio-economic Characteristics

The output of the cotton farmers varied between 1053kg/ha to 2894kg/ha as
indicated in Table 1. Results obtained from cross tabul ation between gender and
productivity indicate that only 2.5% of the respondents are female and all of
them had low productivity (between 1053-1666kg/ha). On the other hand, majority
of the respondents are male out of which 41.7%, 40.0% and 15.8% obtained |ow,
average and above average yield respectively. Since, the highest percentage of
farmers in both gender had low productivity. This implies that gender of the
respondents does not necessarily guaranty larger output among the respondents.

Table 1: Cotton farmers output and gender

Output range Gender of therespondents Total
Femae Male

Low 3(2.5) 50(41.7) 53(44.2)

Average 0(0.0) 48(40.0) 48(40.0)

AboveAverage 0(0.0) 19(15.8) 19(15.8)

Total % 25 97.5 100

Source: Field Survey, 2018. *1053-1666kg/ha (Low), 1667- 2280kg/ha (Average) and 2281-
2894kg/ha (Above average).

The cotton farmers output relative to their farm size is depicted in Table
2. The results indicates that mgjority of the respondents (51.7%) are marginal
farmers (having less than 1ha) out of which 28.3%, 17.5% and 5.8% of them
obtained low, average and above average yield respectively. Findings from the
study further indicates that 45.0% of the cotton farmers operate on asmall scale
basis (between 1-2ha) out of which 15.8%, 19.2% and 10.0% obtained low,
average and above average yield respectively. Further findings from the study
indicates that only 3.3% of the respondents are medium scale farmers and all
obtained averageyield (1667-2280kg/ha). Going by thisresult, morethan half of
the small and medium farmers had obtained average productivity. Thisimplies
that large farm size does not necessarily translate to higher productivity. This
corroborates the findings of Salihu, Singh H., Singh O. and Singh R.., (2018).

Table 2: Cotton farmers’ output and farm size

Output range Farm size Total
Marginal Small Medium

Low 34(28.3) 19(15.8) 0(0.0) 53(44.2)

Average 21(17.5) 23(19.2) 4(3.3) 48(40.0)

AboveAverage 7(5.8) 12(10.0) 0(0.0) 19(15.8)

Total % 51.7 45.0 33 100

Source: Field Survey, 2018. *1053-1666kg/ha (Low), 1667- 2280kg/ha (Average) and 2281-
2894kg/ha (Above average)
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The results of cotton farmers output in relation to educational level in Table 3
show that 41.7%, 35.8%, 0.8% and 8.3% attained 5th class, 10th class, 12th
classand tertiary education respectively while 13.3% of thefarmershad no formal
education. Thisrevealslow literacy rate among the sampled farmers. Furthermore,
this study showsthat out of the 41.7% farmersthat attained 5th class, 16.7% had
low yield and another 16.7% obtained average yield. Also the second largest
category of farmers (35.8%) are educated up to 10th class out of which 14.2%
and 16.7% obtained low and averageyield respectively while only 5.0% obtained
above average yield. This clearly depicts that educational level of the farmers
might not be a necessary factor that guarantees high yield.

Table 3: Cotton farmers output and Educational Level.

Output Educational level Total

range No formal Upto 10" 120 Tertiary

(kg/ha) education 5 Class Class Class education

Low 12(10.0) 20(16.7) 17(14.2) 0(0.0) 4(3.3) 53(44.2)
Average 4(3.3) 20(16.7) 20(16.7) 0(0.0) 4(3.3)  48(40.0)
AboveAverage 0(0.0) 10(8.3) 6(5.0) 1(0.8) 2(1.7) 19(15.8)
Total % 133 41.7 35.8 0.8 8.3 100

Source: Field Survey, 2018. *1053-1666kg/ha (Low), 1667- 2280kg/ha (Average) and 2281-
2894kg/ha (Above average)

Yield Gap Estimate of the Respondents

Theresultsin Table 4 reveal that yield gap Il in cotton production was 815.11kg/
ha (31.43%) whichisalmost thriceyield gap |. Thetotal yield gap was estimated
to be 1190.11kg/ha. Thisimpliesthat thereisstill scopewithinthefarmers’ control
for improving cotton yield and realizing more farm income. This corroborates
thefindings of Zeldaand Sekar (2015) who report ahigh yield gap in seed cotton
production in Tamil Nadu State, India.

Table 4: Average yield gap estimate in the study area

Description Values
A. Experimental potential yield (kg/ha) 2950

B. Potential farm yield (kg/ha) 2575
C.Yield gap | in kg/ha (A-B) 375
D.Yield gap | expressed in percentage 12.72
E. Average farm yield (kg/ha) 1759.90
F.Yield gap Il in kg/ha (B-E) 815.11
G Yield gap Il expressed in percentage 31.43
H. Total yield gap in kg/ha (C+F) 1190.11
|. Total yield gap expressed in percentage (D+G) 44.15
G Relativeyield in percentage* 68.35

*Percentage of average farm yield to farm potential yield.
Source: Author’s computation based on Mondal (2011).
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Factorsinfluencing yield gap

Theresultsof regression analysisin Table 5 showsthat four out of thesix variables
included in the model were statistically significant. Educational status (D1) of
the farmers and seed gap rate (X5) were statistically significant at 5%, farm size
(X4) was significant at 1% and location of the respondents was significant at
10%. The negative coefficient for education implies that yield gap for literate
farmers was 404.017kg less than that of uneducated farmers. Baksh Ishtiag and
Asif |, (2005) also reported a similar result among cotton farmers in Sargodha,
Pakistan. The coefficient for farm size of the respondents and seed rate is also
negative implying that a unit increase in each of these variables would decrease
yield gap by 646.33kg and 288.596kg respectively.

Results from the model further revealed that the coefficient for location
of the respondentsis positive and statistically significant. Thisimpliesthat yield
gap in Kalmeshuwa block was 252.755kg higher than that of Saona. Fertilizer
gap and expenses on labour were not significant and hence do not have any
impact on yield gap. This result disagrees with the findings of Zelda and Sekar
(2015) who reported that nitrogen and potash gap have significant influence on
yield gap of marginal cotton farmersin Tamil Nadu State, India. The regression
analysis also revealed R?value of 0.62 implying that 62% variation in yield gap
isas aresult of the variables included in the model. F- Value was found to be
positive and statistically significant thereby indicating a good fit and
appropriateness of the functional form used for the analysis.

Table 5: Determinants of yield gap in the study area

Variables Parameters Coefficient t-ratio
Constant a, 200.834*** 6.696
Educational status (D,) a -404.017** -2.010
Fertilizer gap (X)) a, -0.012NS -0.089
Expenses on labour (X,) a, 0.001INS 0.453
Farm size (X)) a, -646.337* ** -2.839
Seed rate gap (X,) a, -288.596* * -2.503
Location (D) a, 252.755* 1.770
R? = 0.62F = 3.362***
Source: Field Survey, 2018
***Significant at 1%
** Significant at 5%
* Significant at 10%

NS Not Significant
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CONCLUSION AND RECOMMENDATIONS

The study revealed that total yield gap was 1190.11kg/hawith arelative yield of

68.35% indicating that actual farm yield was 31.65% |lower than potential farm

yield at the demonstration plot whichimpliesthat thereisstill scopefor increasing

yield of the farmers and hence earning more farm income. The study concludes
that educational status of the respondents, farm size, seed gap rate and location
of thefarmerswerethe major factorsinfluencing yield gap in cotton production.

Theyield gap differs significantly in the two blocks considered for thisstudy. In

view of these, the following suggestions are made;

l. Efforts should be madeto discourage land fragmentation because findings
from this study indicated that a unit increase in the usage of land will
reduce yield gap significantly and hence more farm income.

Il. Since most of the farmers are not using the recommended dose of inputs
such asseed, fertilizer etc., thereisneed to sensitizefarmersby therelevant
Government agencies on the detrimental effects of excess input usage
with aview to minimize input gap.
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