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Abstract

Worsening quality seed availability coupled with price instability, biotic and abiotic stresses
have resulted in drastic groundnut acreage decline in Odisha, India. However, any significant
reasoning on declining groundnut acreage has not yet been identified. This study investigates
the sequential decision-making process in groundnut acreage and its determinants in presence
of improved seed delivery system. Farm level socio-agro-economic information from 906
groundnut farmers representing ten districts of inland and coastal regions were collected for
this study. The regional seed market deterioration in the inland districts and climatic
aberration in the coastal regions have severely affected groundnut farming, while unfavorable
seed price further worsens the decision making on groundnut acreage. We used a double
hurdle model to capture the above decision-making variation at the farm level. The probit
regression results indicate that access to irrigation, improved varieties, and involvement of
household members significantly increases the probability of maintaining a threshold
groundnut area (10 percent of GCA). For a coastal farm, a land area above the threshold level
is determined by soil suitability. An experienced farmer from inland districts seeks a way out
from the long-term groundnut area maintenance due to non-availability of the quality seed

coupled with its high price.
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1. Introduction

Quality seed provisioning and improved agronomic practices are the basics for
improved crop production. Therefore, delivering quality seeds of modern varieties (MVs)
has been an important strategy for increasing productivity and promoting farm growth
(Abady et al., 2019). Along with seed, innovative farm practices and mechanization helps in
reducing costs and enhancing farm income. The seed market has started to expand and show
true competitiveness, with increasing level of private-sector participation in the seed
production and delivery system (Pal et al., 2000; Pray and Deininger, 1998; Selverajan et al.,
1999; Tripp and Pal, 2001). Despite this, farmers’ own harvests and exchange with fellow
farmers remain the major sources of seed for non-hybrid crops such as groundnut (Pal et al.,

2000).

India produced 6.7 M tons of groundnuts in 4.5 M Ha that contributed 14% to the
global production during 2018 (FAOSTAT, 2020). However, inadequate supply and timely
availability of quality seed constrained its productivity. Owing to low seed multiplication
ratio in groundnut, public sector agencies often fail to produce and supply enough quality
seed of improved groundnut varieties (Modak, 1986, Minde et al., 2008). Improved
groundnut seed benefits farmers in terms of higher yield potential and enhances the adoption
of accompanying sustainable production technologies. However, inadequate availability of
improved groundnut cultivars at an affordable price prior to the sowing time constrained it
production (Abady et al., 2019; Banla et al., 2018). Furthermore, it leads to low varietal
replacement and lagging adoption rates. Hence, consistent production of high-quality
groundnut remains a key issue in India. With the increasing menace of the climate change
phenomena, agriculture has been suffering due to both biotic and abiotic stresses along with
market shift (Zurich, 2014;Mwalongo, 2020).However, wisdom designates that improved
varieties and scientific cultural practices can overcome many of the challenges of crop

farming including that of groundnut (Daudi et al., 2018).

Odisha is one of the important groundnuts producing states in eastern India. It
constituted 34 percent of the total oilseed acreage in the state contributing 68 percent of the
total oilseeds produced in the state during the triennium ending 2017-18. However, its
acreage during past two decades declined from 318 thousand hectares during the triennium

ending 1995-96 to 210 thousand hectares in 2017-18 (Odisha Agricultural Statistics, various
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issues). In Odisha, groundnut is cultivated in both Kharif i.e, rainy season and Rabi i.e, post
rainy season. Rabi season groundnut comprises 67 percent of the total groundnut cropped
area. On the productivity front, the state average yield during 2018-19 was 1277 kg and yield
growth of 1.87 percent maintained a 0.92 percent annual production growth though area
declined by 0.93 percent annually over last two and half decades. Adoption of improved
groundnut technologies including a recommended package of practices could have resulted in
higher realization of yield at the farm front. Nonetheless, the multidimensional attributes of
biotic and abiotic stress, marketing arrangements, and competing crops do impact groundnut

area allocation.

A farmer’s dilemma in groundnut area allocation is illustrated in figure 1. Timely
availability of quality groundnut seed at the farm front results into different types of
adjustments at farmers’ cropping system. As a short-term adjustment, poor quality seed is
sown or with quality seed but with delayed sowing or the land is kept fallow, which have
consequences in economic returns. As a medium-term adjustment, a farmer makes a contract
agreement with seed sellers/traders, but this is a costly arrangement as the economics of
scale is meagre. As a long-term adjustment, change in cropping pattern in maximum arable
land reduces the scope for livelihood maintenance of the groundnut farmers. The dotted line
connecting box no. 5 to 1 is the long-term feedback loop that completes the process and

explains the causal relationship of decline in groundnut area.
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Figurel. Decision making process in groundnut area allocation in Odisha.



From the aforesaid understanding, this study raises the research question, how does improved
groundnut seed system determines farm-level decision making in terms of its acreage? The
specific objectives of the study are (a) to study the impact of timely availability of quality
seed on area allocation by the groundnut farmers, and (b) to analyse the impact of sequential
decision-making process on the adoption of improved groundnut varieties and its
determinants at the farm level. We hypothesised that adoption of improved groundnut
cultivar is scale neutral. It implies that a marginal farmer has equal opportunity to access
improved seed material in comparison with his other counterparts. In addition to that higher
involvement of family members, especially women and children induces higher groundnut

area allocation.

2. Methodology:

a. Description of the study area

Groundnut cultivation in coastal and in-land districts distinctly differs by their seed
sourcing. In in-land districts, where predominantly Kharif groundnut is grown, farmers
generally save their own seed or source seed from the locally established seed market
including government and to a little extent from the International Crops Research Institute for
the Semi-Arid Tropics (ICRISAT). On the other hand, in coastal districts, seed is sourced
from either government, output cum seed traders or seed dealers/producers and is mainly
grown during Rabi. Additionally, in the coastal districts, a splash of rain in the month of
February increases the probability of better pod formation leading to higher production.
Therefore, our study population consists of farmers from both the inland and coastal districts

(Figure 2).
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Figure 2 Map of Odisha showing the survey area (ArcGIS 10.2.2)

b. Survey and data analysis

The survey team consisting of six trained enumerators were guided by scientists from
ICRISAT crop production division and lead authors from Odisha University of Agriculture
and Technology. We pre-tested the survey tools i.e., focus group discussion protocol,

structured questionnaire and developed the final sampling framework.



Table 1. Research study area and sampling framework

SI. District No of No of Marginal | Small | Large | Total
No. Block | Villages
s
Inland districts 22 58
29
Balangir 4 9 27 (33) (36) 25 (31) 81
53
Bargarh 6 20 12 (10) (45) 52 (44) 117
49
Dhenkanal 4 8 27 (31) (57) 10 (12) 86
36
Kalahandi 4 9 21 (23) (40) 33 (37) 90
34
Nuapada 4 12 35 (38) (37) 22 (24) 91
Coastal districts 24 52
40
Cuttack 4 11 27 (33) (49) 14 (17) 81
40
Ganjam 6 11 39 (42) (43) 13 (14) 92
30
Khordha 3 6 29 (36) (38) 21 (26) 80
35
Jajpur 5 11 31 (35) (40) 22 (25) 88
37
Puri 6 13 39 (39) (37) 24 (24) 100
Total 383 236
46 110 287 (32) (42) (26) 906

Note: Figures in the parentheses indicate percentages to the total farmers in the respective

district

Data for this study was obtained from field level household surveys across major

groundnut-producing districts of Odisha by employing stratified random sampling method.

At the village level, farmers were randomly selected from among the list of groundnut

farmers developed from multiple sources. Finally, 906 farmers were chosen for the study

from 108 villages that falls under 46 community development blocks across ten districts

comprising five each from coastal and inland of the state. The field survey was conducted for

the cropping season both Kharif and Rabi of 2016-17. District wise number of sample

respondents selected, and type of farmers is depicted in Table 1. Out of the total respondents,

small farmers constituted 42 percent followed by marginal (31 percent) and large farmers (27

percent). Marginal farmers’ contribution to the total number of respondents was found to be




highest in Ganjam (42 percent), whereas small farmers in Dhenkanal (57 percent) and that of
large farmers in Bargarh district (44 percent). Groundnut being cost intensive, majority of the
farmers belonged to small and large farmers who can afford to higher cash expenses

(farmers’ classification by farm size is explained in Table 3).

¢. Socio-economic profile of the groundnut farmers

Socio-economic profile of the sample groundnut respondents is presented in Table 2.
Caste wise classification reveals that 44 percent of the groundnut farmers belonged to other
backward caste followed by general caste (36 percent) and scheduled caste and tribes (each
constituting 10 percent). Majority of the farmer respondents were in the age group of 41 to 60
years (56 percent). Younger farmers were only to the extent of 20 percent. About 17 percent
of the farmers had no formal education and 13 percent had primary level, whereas 54 percent
had education up to secondary level and only about eight percent had intermediate level of

education and rest seven percent were found to be graduate or above.

Table 2: Socio-Economic profile of the sample respondents by size class
Particular | Class Marginal Small Large Total
General 99 (30) 144 (44) 84 (26) 327 (36)
Social Other Backward 122 (30) 165 (41) 115 (29) | 402 (44)
classificati | caste
on (Caste) | Scheduled caste 37 (41) 36 (40) 17 (19) 90 (10)
Scheduled tribe 29 (33) 38 (44) 20 (23) 87 (10)
Between 15-40 58 (32) 72 (39) 53 (29) 183 (20)
years
Between 41-60 151 (30) | 224 (45) 128 (25) | 503 (56)
Age group | years
>60 years 78 (35) 87 (40) 55 (25) 220 (24)
Average age of 50.2 49.8 48.2 49.5
farmers
No formal 43 (28) 68 (44) 43 (28) 154 (17)
education
1-Syears 50 (41) 59 (48) 13 (11) 122 (13)
Education 6-10 years 166 (34) 199 (40) 128 (26) | 493 (54)
11-12years 17 (23) 29 (39) 29 (39) 75 (8)
>12years 11 (18) 28 (45) 23 (37) 62 (7)
Average education 6.5 6.7 7.6 6.9
. Farming 284 (32) | 377 (42) | 235(26) | 896 (99)
Primary 5 siness 2 (50) 2 (50) ; 4(0.5)
occupation g, 1-ried job 1(17) 4 (67) 1(17) 6 (0.5)
Secondary | Farming - 3 (100) - 3 (0.5)
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Livestock 32 (19) 67 (40) 69 (41) 168 (19)
Business 10 (20) 18 (36) 22 (44) 50 (6)
Salaried job 16 (37) 12 (28) 15 (35) 43 (5)
. Farm labour 84 (52) 72 (44) 6 (4) 162 (18)
occupation '\ 1 farm labour 103 (55) | 78 (42) 5(3) 186 (21)
Caste-based 2 (25) 6 (75) - 8 (1)
occupation
None 39 (14) 127 (45) 118 (42) | 284 (31)
Livestock 12 (23) 29 (55) 12 (23) 53 (6)
Business 2 (17) 4 (33) 6 (50) 12 (1)
Salaried job 1 (50) 1 (50) - 2 (-)
Tertiary Farm labour 6 (43) 5(36) 3 (21) 14 (2)
occupation | Non-farm labour 65 (54) 53 (44) 3(2) 121 (13)
Caste-based 1 (50) 1 (50) - 2 (-)
occupation
None 200 (28) | 290 (41) | 212 (30) | 702 (77)
Members in Adult male 1.7 1.9 2.3 1.9
farm Adplt female 0.8 0.8 1 0.9
. Children-Male - - 0.1 -
operation Children-Female 0.1 - - -

Note: Figures in the parentheses indicate percentages to the total number of farmers i.e., 906

Majority of the farmers were having farming as the major occupation (99 percent).
Major secondary occupations practiced by the farmers were non-farm wage earning (21
percent) followed by livestock rearing (19 percent), off-farm labourer (18 percent), business
(six percent) and salaried job (five percent). On an average, two male and one female

member were involved in farming activities among the groundnut sample respondents.

In addition to farm level individual surveys, focus group discussions were conducted
at each block to validate the secondary data and triangulate with the primary survey. Through
individual and ground interviews, information related to crop production, details on
technologies adopted, economic information such as cost and returns and constraints in

groundnut cultivation were collected.

In deciding groundnut acreage at farm level, a farmer realizes a first level hurdle to
avail quality seed that too from an authorized source. However, only about 26114.1 quintals
and 37283.9 quintals of groundnut seeds were provided through the government outlets
respectively during 2017-18 and in 2018-19, the seed replacement rate of groundnut being
merely 8.79 and 9.98 percent respectively during 2017-18 and 2018-19 (Seed Division,
Directorate of Agriculture and Food Production). Hence, non-institutional sources play vital

role in groundnut seed provisioning. So, groundnut output cum seed dealers with which a
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farmer is associated with certain terms and condition (seed on credit and output leveraged
against the credit), many a times play crucial role in deciding groundnut area allocation.
Farmer respondents were asked regarding the feasibility of area allocation of groundnut from
the total arable area. We derived proportion of land area feasible for groundnut. Now a
farmer, irrespective of size class, if continue to cultivate the groundnut in at least 10 percent
of land area, then we can assume that farmers’ decision on groundnut area allocation is on the
second phase of adjustment. The second phase of adjustment is defined by a farmer’s
decision to grow groundnut by sourcing quality seed from a trusted source that satisfies

farmer’s need, we call this as a medium-term adjustment.

We first developed an ordinary least square regression model to test the groundnut
acreage and its variation by different farm types. The farm level net return, dummy variable
on farm size class and their interaction effect infer decision on the extent of groundnut area
allocation and its magnitude. Further, a farmer who continued groundnut at least in a ten
percentage of farmland and have been earning positive net return with a manageable risk
associated with it, has contracted with the seed supplier to assure its quality as well as seed
price, is termed as long-term adjustment. A farmer may not switch to a long-term adjustment
from the existing medium term adjustment strategies if quality seed availability and assured

seed price is not guaranteed.

Now, to illustrate the decision-making behaviour of a groundnut farmer, we adopted a
double hurdle model. The first hurdle model explains farmers’ decision on continuing with
groundnut in a minimal area of the farm or not. We consider here a ten-percentage threshold
level, below which area allocation to groundnut implies either it is a non-major crop or over
the time, the area allocation has reduced below ten percentage point. In the second hurdle
model, we captured the extent of groundnut acreage over and above the threshold limit. We
attempt to explain the causality behind variable area allocation to groundnut and infer the
medium and long-term adjustment decision making process. The continuous and discreet
explanatory variables used for OLS, probit and tobit regression models are described in the

Table 3.
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Table 3. Variables description

SI. Variables Unit of Description
No. measurement
1. Net return Rs 1000 /farm | Net return estimated after deducting A2 costs
2. D1dist Binary Dummy variable for district code. Coastal
districts are coded as 1 and inland districts as
0.
3. D2season Binary Groundnut cultivated in the Kharif (rainy
season) is coded as 0, and in Rabi (post rainy)
as 1
4. D3irrigation Binary Groundnut plot if irrigated then coded as 1,
and for rainfed as 0
5. D4seed sourc | Binary Groundnut seeds sourced from sources such as
e ICRISAT, university, seed dealer, seed
producer, Government seed store, are coded as
1, 0 for own saved seed, exchanged/local
procurement
6. D5variety Binary Improved groundnut varieties are coded as 1,
and for other as 0
7. D6land owner | Binary Groundnut plot if owned is coded as 1, and if
ship leased-in then as 0
8. D7so0il_suitabi | Binary Groundnut plot soil types loamy sand, sandy,
lity sandy loam are coded as 1, and for the other
soil types as 0
9. Distance Kilometres Distance travelled to purchase the seed
material from the farm
10. | Ctransp Rupees Cost of transportation to purchase the seed
11. | Seed Kg Kg Quantity of seed sown by a groundnut farmer
12. | Pseed kg Rupees/kg Groundnut seed purchase price
13. | Typology Nominal scale | Based on farm size, farmers are categorized
into marginal, small, and large farmer. <1 ha =
marginal farmer, >1<2 ha = small farmer, and
>2 ha = large farmer
14. | AGE Number of Age of the farmer in number of years
years
15. | YRS _EDU Number of Years of educational attainment of a farmer
years
16. | Farming mem | Number Number of farming member from a farm
ber family
17. | Farming fema | Number Number of female farming member from a
le farm family
18. | Farming child | Number Number of child farming member from a farm
ren family
19. | GN_farm exp | Number of Number of years of experience in groundnut
years farming
20. | GN _area feas | Percentage Percentage of farm area feasible for groundnut

P

cultivation
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21. | GN price Kg | Rupees/kg Groundnut sale price
22. | Area_exp_fro | Binary Percentage of groundnut area expansion
m P feasible from the present acreage

23. | D10climate Binary A binary index variable is developed from the
farmers’ responses revealing their groundout
production constrains from climate change,
poor yield, weed infestation, disease
infestation, and prevalence of competing
Crops.

24. | GN area 10 Binary If the percentage of feasible groundnut area

expansion is less than 10 percent, then
recoded as 0, otherwise 1

3. Results and discussion

a. Farm income by different sources
The income of an average farm by different size classes is presented in Table 4. We

find that the average annual income of a groundnut farmer was Rs 143,440/- per annum and

by different size class it was Rs 95,830/-, Rs 125,310/- and Rs 229,766/- respectively for

marginal, small, and large farmers. The table states that on an average, crop husbandry

contributed 53 percent of the total income which varied between 30 percent in case of

marginal farmers to 67 percent for large farms. Income from salary contributed about 12

percent followed by business (nine percent), non-farm wage earnings and livestock rearing

(eight percent each) and off-farm wage earning (four percent). Pension, remittances and cast

based income together pegged at about five percent of the total income. Share of groundnut

income to the total income was estimated at 21 percent which varied across farm types from

17 percent in case of marginal farmers to 23 percent for large farmers.
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Table 4 Sources wise average annual income of groundnut farmers in Odisha

(Rupees)
Sources Marginal Small Large Total
Crops 28895 (30) 61270 (50) 153662 (67) 75769 (53)
Groundnut 16658 (17) 25882 (21) 53442 (23) 30239 (21)
Livestock 8321 (9) 11687 (9) 14015 (6) 11249 (8)
Off farm wage
labour
earnings 10276 (11) 5786 (5) 1218 (0.5) 6010 (4)
Non-farm
wage labour
earnings 19861 (21) 11457 (9) 1366 (0.5) 11742 (8)
Business 6132 (6) 11149 (9) 26689 (12) 13660 (9)
Salaried job 13745 (14) 14222 (11) 25924 (11) 17161 (12)
Caste based
income 2119 (2) 908 (1) 420 1163 (1)
Pension 2769 (3) 4719 (3) 4476 (2) 4045 (3)
Remittance 2307 (2) 2952 (2) 1870 (1) 2467 (2)
Others 955 (1) 261 126 445
Total 95380 (100) 125310 (100) | 229766 (100) | 143440 (100)

Note: Figures in the parentheses indicate percentage to the total income for respective column

Table 5 Share of groundnut income to total farm income in Odisha (Rupees)

Sources Marginal Small Large Total
All Crops 28895 61270 153662 75769
income

Groundnut 16658 (58) 25882 (42) 53442 (35) 30239 (40)

Note: Figures in the parentheses indicate share of income from groundnut to total
farm income for respective column

Share of groundnut to the total farm income as revealed from Table 5 was found to be
highest at 58 percent for marginal farmers which subsequently reduced to 42 percent and 35
percent for small and large farmers. Overall income from groundnut contributed 40 percent of
the farm income. On an average, net income from groundnut stood at Rs 16,658/-, Rs
25,882/- and Rs 53,442/- respectively for marginal, small, and large farmers. So, price and
area fluctuation have wide impact on the overall wellbeing of the groundnut farmers in the

state.
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b. Area allocation to groundnut and varietal adoption

Area allocation to groundnut by season for different districts of Odisha is placed in
Table 6. The table indicates that on an average, groundnut farmers in the state had allocated
75 and 89 percent of the area which was found to be feasible for groundnut cultivation
respectively during Kharif and Rabi seasons in 2016-17. On an average, 0.6 and 1.6 acres had
been allocated to groundnut during Kharif and Rabi seasons respectively. Highest area
allocation per farm was observed to be 1.9 acres for Bargarh district during Kharif season
whereas; it was 3.3 acres for Jajpur district in Rabi season. Out of the gross area allocation
under groundnut, the survey indicates that only about 27 percent was under Kharif season and
rest was in Rabi season. Only about five and 21 percent of the groundnut cropped area was

irrigated during Kharif and Rabi season, respectively.

Area allocation to different varieties under groundnut by districts during Kharif is
placed in Table 7a. Area allocation to groundnut during Kharif was limited to Ganjam among
the five coastal districts. All inland districts had major area coverage under groundnut during
Kharif season. Overall, it is found that Devi constituted highest area allocation of 31 percent
followed by AK 12-24 (15 percent), Kadri 6 (12 percent), Smruti (10 percent), local (seven
percent), Tag 24 (four percent), [ICGV 00351 and TPG 41 (two percent each) during Kharif.

Table 6 Area allocation to groundnut by the respondent farmers during 2016-17 (Acres)

Districts Area feasible Area allocated Area irrigated Area leased-in

Kharif | Rabi | Kharif Rabi | Kharif | Rabi | Kharif | Rabi
In-land 136 | 124 | roocy | 6(9‘)’ (3%; (13%25 (3{’-2?; (8%14 j
Balaner o8 4 08 L4 (00.'7(311) (5(.)21153) (8(.)é172) (18(.)i4‘73)
Barearh ) 02 9] 01| ol G| 0] o
Dhenkanal 03| 1.6 0.3 1.5 ) ] (15.3-71) (15(.)6173
Kalahandi | 14| 23 11 21 4‘?522‘; (259(-)663) _ _
Nuspada il B 0o 7 . (2(.)2014; (5(.)i()77) (8(.);4‘;
Cousal | 020 | 250 | B0 A asin | wan | aris
Cutack Y L - (11(-)i19§ : (20(.)55279;
Ganjam 02 12 02 L4 (47(.)5393) (69(.)(')9::; (9(.)6(4)16) (10(.)5194;
Jajpur 3.8 3.3 - 004 } 059
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(1.7) (26.7)
hordhe > - - (26(-)3593) : (12(.)5235)
o . - S
fotd 08] 18] 0605 1669 (4(.)5509; (21(.)33; (3(?233 (1(:{.233

Note: Figures in the parentheses indicate percentage to the area allocation to groundnut
during the respective season where there was feasibility of growing groundnut

Unknown varieties contributed 15 percent of the total area coverage under Kharif
groundnut. Excepting Ganjam and Dhenkanal, area under Devi recorded highest coverage in
Balangir, Bargarh, Kalahandi and Nuapada. Among these four districts, excepting Bargarh,
ICRISAT had its intervention for promoting Devi and ICGV varieties. Kadri 6 (40 percent)
and AK 12-24 (32 percent) were dominant in Ganjam whereas, AK 12-24 (32 percent) was
dominant in Dhenkanal. Unknown varieties constituted more than 30 percent in Dhenkanal.
Local varieties were still contributing more than 15 percent of the groundnut area in Balangir
and Nuapada districts during Kharif. In Bargarh district, groundnut crop was mainly grown
during Kharif season, output of which served as seed for farmers of the coastal districts. High
area allocation to Kadri 6 and Smruti (23 percent each) and Devi (21 percent) was mainly
because of high seed demand of these varieties in coastal Odisha during Rabi season. Also,
Odisha State Seeds Corporation through its groundnut seeds production program was found

to be providing new elite varieties like TG 38 and TPG 41 for seed production.
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Table 7a: Area allocation to different groundnut varieties during Kharif, 2016-17 (Acres)

Varieties Balangir Bargarh Dhenkanal Ganjam Kalahandi Nuapada Total
AK 12-24 0.50 (1) 40.50 (19) 11.62 (45) 5.30 (32) 10.50 (11) 7.00 (9) 75.42 (15)
Devi 34.35 (51) 46.8 (21) 2.28 (9) 3.62 (22) 39.50 (40) 31.20 (40) 157.75 (31)
ICGV00351 8.00 (8) 8.00 (2)
JAL 24 1.00 (1) 1.00 (0)
Kadri 6 1.20 (2) 51.00 (23) 2.72 (11) 6.70 (40) 61.62 (12)
Local 11.00 (16) 1 (0.5) 0.28 (1) 0.60 (4) 4.65 (5) 15.90 (21) 33.43 (7)
Smruti 50 (23) 50.00 (10)
TAG 24 4 (2) 17.70 (18) 21.70 (4)
TG 38 6.5 (3) 6.50 (1)
T™V 2 1.8 (1) 1.80 (0)
TPG 41 10 (4.5) 10.00 (2)
TG 51 1.5 (0.5) 1.5-
Unknown 19.60 (29) 5.00 (2.5) 8.64 (34) 0.38 (2) 19.50 (20) 23.30 (30) 76.42 (15)
Total 67.65 (100) | 218.10 (100) 25.54 (100) [16.60 (100) | 99.85 (100) | 77.40 (100) | 505.14 (100)

Note: Figures in the parentheses indicate percentage area allocation to different varieties for respective districts
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Area allocation to different varieties during Rabi season is placed in Table 7b. The
table indicates that Devi had an area allocation of 22 percent across the districts followed by
Kadri 6 (12 percent), AK 12-24 (10 percent), G5 (eight percent), TMV 2 and G2 (six percent
each), local and TAG 24 (five percent each), Smruti (three percent) and unknown varieties
contributed 20 percent of the total groundnut area during Rabi 2016-17. Other varieties of
minor importance were G6, other varieties from Gujarat, ICGV 00351, TG 37 and TG 38.
Across districts, it is observed that Devi had highest area allocation in Balangir (50 percent),
Kalahandi (45 percent), Puri (31 percent), and Khordha (27 percent) whereas; Kadri 6 had the
highest area allocation in Bargarh (67 percent), Ganjam (47 percent) and Dhenkanal (30
percent) districts. In Jajpur district, varieties released in Gujarat state were found to be
dominating as seeds are mostly procured from the Agricultural Produce Market Committee
(APMC) market yards in Gujarat. Since planting is done early in Jajpur district immediately
after autumn rice is harvested and local seed from Kharif harvest is not available, groundnut
seed traders rely on mandis of Gujarat to provide the seeds to the local growers. Since almost
entire seed trade in Jajpur mostly controlled by groundnut traders who are the leaders in
procuring the seeds from Gujarat, Maharashtra, Karnataka and Andhra Pradesh through
commission agents, varieties grown by the farmers entirely dependent on whatever the
varieties of seeds procured by these traders. In majority of the cases, seed is traded on credit
in lieu of the output. Seed traders from other coastal district viz., Puri, Khordha and Cuttack
also rely on commission agents of the outlying states. Smruti variety having attractive kernel
colour is grown in coastal Odisha during Rabi season, seeds of which are brought from
Kharif grown crops in Bargarh district. In Nuapada district, local varieties were dominating
and found to be broadcasted by the tribal farming households instead of line sown behind the
plough. Because of paucity of seeds of desired varieties during the planting season in Cuttack
district, farmers depend on local seed traders who have least knowledge about the varieties
being sold and so unknown varieties constituted about 64 percent of the area allocated to
groundnut. Because of high concentration of groundnut seed growers in Puri district, Devi
was found to be given preference over other varieties as Devi variety is in the seed chain of
the state. AK 12-24 though having oldest varietal age, is still preferred among the farmers of
Puri, Dhenkanal and Nuapada districts.
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Table 7b: Area allocation to different groundnut varieties during Rabi, 2016-17 (Acres)
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c. Sources of seed

Sources of groundnut seed for farming in Odisha are sown in Table 8. The table
reveals that during Kharif season, groundnut farmers in major growing districts used their
own farm harvested seeds which varied from 29 percent in Ganjam to 95 percent in
Dhenkanal and during Rabi season it was 14 percent in case of Ganjam to cent percent in
Bargarh. The cases where farm harvested seeds are used, represents the districts where both
Kharif and Rabi crops are grown thereby making it feasible for the farmers to use the
immediate harvested crop as seeds. Groundnut farmers mostly rely on seed traders for the
seed and purchase seed at exorbitant rate. Seed traders act as a major conduit for channelling
seeds across major district which varied widely between seven in Nuapada to 56 percent in
Bargarh district during Kharif season whereas, it varied between 23 percent in Balangir to
cent percent in Jajpur during Rabi season. Overall, it was observed that seed traders attributed
to 28 and 59 percent of the seed source during Kharif and Rabi season respectively.
Government role in providing quality groundnut seed to farmers was restricted to 10 percent
irrespective of the seasons. Some groundnut seed producers were found to have engaged
groundnut farmers as contract growers in Puri and Khordha district for groundnut seed
production and their share in groundnut seed provisioning was about seven percent. [CRISAT
has been engaged in promoting its varieties in Balangir, Kalahandi, Nuapada and Ganjam
districts and as such its share in seed sourcing was found to be seven percent which varied

between two percent to 48 percent across seasons and districts.
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Table 8: Sources of groundnut seed in Odisha during 2016-17 (in percent)

Districts | Ow | Other Seed Seed | Governmen | Universit | ICRISA
n farme | produce | trade t y T
seed r r r

Balangir 31 4 20 2 43

(Kharif)

Balangir 29 23 48

(Rabi)

Bargarh 42 56 2

(Kharif)

Bargarh 100

(Rabi)

Cuttack 3 5 78 14

(Rabi)

Dhenkana | 95 5

| (Kharif)

Dhenkana | 41 8 6 31 13 1

1 (Rabi)

Ganjam 29 46 12 12

(Kharif)

Ganjam 14 37 33 15 2

(Rabi)

Jajpur 100

(Rabi)

Kalahand | 33 5 15 11 36

1 (Kharif)

Kalahand | 33 1 29 9 27

i (Rabi)

Khordha 1 26 63 9 1

(Rabi)

Nuapada 26 12 7 33 22

(Kharif)

Nuapada 29 38 10 24

(Rabi)

Puri 18 78 4

(Rabi)

Odisha 41 3 28 10 17

(Kharif)

Odisha 14 2 7 59 10 2 7

(Rabi)

Krishi Vigyan Kendra (Farm Science Centre)/university and fellow groundnut

farmers played minor role in sourcing the seeds.
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d. Determinants of groundnut acreage

Groundnut acreage in the inland and coastal districts has been variably occupied.
Interestingly, groundnut acreage varies disproportionally by different size classes. To capture
such variation, we developed a dummy variable ordinary least square (OLS) regression to
explain the magnitude of land allocated under groundnut by a farmer. The coastal districts
have comparatively high yields and generates high net return and hence a dummy variable to

observe the effect of district variation in the groundnut acreage.

In majority of the districts, most of the farmers reduced their groundnut acreage due
to varied reasons. Our study aimed to investigate the possible reasoning behind such
economic decision and for which an ordinary least square model is developed. Groundnut
cultivated in the post rainy season (Rabi) exhibits comparatively higher yield than rainy
season (Kharif), hence a dummy variable is developed to observe its effect on the groundnut
acreage. Groundnut cultivated under irrigation has also shown higher yield, hence we also

developed a dummy variable to capture its effect on the groundnut land acreage.

As mentioned earlier, groundnut acreage by different size class varies significantly.
Hence a dummy variable OLS model is developed. The dummy variable D8 is for small
farmers and it takes value 1 or otherwise as 0, and in D9 variable, large farmers are coded as
1 and others as 0. For the marginal farmers, the model intercept captures the magnitude of
land area under groundnut given the explanatory variable in the model. We also added an
interaction term for the size class dummy with the per farm net return to observe the
possibility of dissimilarities in the slope coefficient. Age of the farmer and seed used by a

farm is also included in the model.

The model result is presented in the Table 9. In this model, 906 farmers were found to
be growing different varieties across different seasons representing 1160 cases, are processed
and the possibility of heteroskedasticity is taken care by generating heteroskedasticity-robust

standard errors at variant HC1.
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Table 9. OLS regression output (dependant variable -Land area under groundnut)

S1. | Variable Coefficient std. error | t-ratio p-value

1 | Constant 0.402 0.182258 2.207 0.028**
D1dist -0.272 0.050 -5.398 | 8.21E-Q8***

3 | D2season -0.119 0.048 -2.470 0.014**

4 | D3irrigation 0.234 0.064 3.680 0.000%**

5 | D4seed source -0.189 0.096 -1.959 0.050**

6 | Distance -8.13E-05 0.001 -0.129 0.897

7 | Seed Kg 0.006 0.001 6.985 | 4.82E-12***

8 | AGE 0.003 0.002 1.418 0.156

9 | D8 0.127 0.079 1.600 0.110

10 | D9 1.386 0.254 5.457 | 5.93E-08***

11 | D8*Netreturn -2.27E-06 4.04E-06 | -0.563 0.574

12 | D9*Netreturn -6.34E-05 1.49E-05 | -4.252 | 2.29E-05***

13 | NetReturn 0.024 0.004 6.665 | 4.10E-11***

Note: *** *#* * indicates significance at the 1%, 5% and 10% level.

Mean dependent 1.704 S.D. dependent 1.523
variable variable

Sum squared of 621.236 S.E. of regression 0.736
residuals

R-squared 0.769 Adjusted R-squared 0.766

F (12, 1147) 142.793 P-value (F) 1.01E-217

The results indicate that if the farmer represents any of the coastal districts, then the
groundnut acreage decreases by 0.272 acre over and above the mean groundnut acreage.
Now, a marginal farmer who used farm saved seeds and cultivated groundnut without
irrigation, if wanted to accrue an additional thousand rupees of net return, then the acreage
for groundnut ought to be 0.402 acre. Season dummy indicates that groundnut acreage is
0.119 acre lesser in post rainy season as compared to rainy. The intercept dummy D9 that
represents the scale effect of groundnut farming for the large farmers is positive and
significant implies that large farmers’ groundnut average acreage is higher by 1.386 acre over
and above the mean groundnut acreage. Now, the interaction term D9Netreturn shows
negative impact for the large farmers who accrue higher net return due to their scale
economics, whereas the growth on return is negative in nature. It indicates that the large

farmers allocate higher land area than others. However, we want to know the extent to which
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a farmer’s groundnut area allocation is determined by any other factors, or in other words,
under what circumstances, a farmer decides to allocate a minimum farm area for groundnut

and further to know the determinants of it.

Hence, we unfold another methodological framework, i.e., a double hurdle model,
which helps us to know the participation for an activity and then the extent of participation. A
probit model is developed to explain the decision of a farmer to grow groundnut in at least 10
percent of land area and then a tobit model to explain the causality behind it. In the first
hurdle, the probit model explains a farmer’s decision to cultivate groundnut in at least 10
percent of land or not, henceforth we term it as a threshold land area for groundnut in a farm

and the regression results are presented in table 10.
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Table10. Probit regression model explaining determinants of threshold land area under groundnut (as Dev. Var.).

Model 1 (Pooled)

Model 2 (coastal districts)

Model 3 (inland districts)

Slope at
Coefficient — Coefficient — Coefficient —
Variables (S.E.) Slope at * (S.E.) Slope at * (S.E.) *
2.345 2.763
Constant (0.575)*** 0.000 3.749 (1.11)*** (0.809)***
D1dist 0.101 (0.158) 0.010 - -
D2Season -0.302 (0.172)* -0.026 - -0.309 (0.179)* -0.031
D6land ownership 0.115 (0.205) 0.010 0.294 (0.26) 0.005 -0.034 (0.342) -0.003
D7so0il suitability 0.161 (0.174) 0.017 0.638 (0.282)** 0.027 -0.224 (0.224) -0.019
0.787
D3irrigation (0.291)*** 0.050 0.888 (0.4)*** 0.015 0.273 (0.465) 0.022
D5variety 0.218 (0.131)* 0.023 -0.187 (0.211) -0.004 0.354 (0.177)** 0.039
1.922E-04 -9.30E-05 -9.97E-05 -9.68E-
Ctransp (0.001) 1.823E-05 (0.001) -2.07E-06 (0.001) 06
6.807E-04 -0.021 0.004
Pseed kg (0.002) 6.457E-05 (0.015)*** 0.000 (0.003)*** 0.000
-0.057
YRS EDU (0.013)*** -0.005 -0.016 (0.021) 0.000 -0.077 (0.016)* -0.008
-0.171
Farming member (0.066)*** -0.016 -0.173 (0.09)* -0.004 -0.168 (0.097) -0.016
0.298
Farming female (0.106)*** 0.028 0.675 (0.2)*** 0.015 0.176 (0.149) 0.017
0.083
Farming children 0.387 (0.192)** 0.037 4.806 (0.32)*** 0.107 (0.187)*** 0.008
-0.02 -0.019
GN farm exp (0.006)*** -0.002 (0.009)*** 0.000 -0.029 (0.008) -0.003
GN price Kg 0.004 (0.012) 0.000 -0.006 (0.02) 0.000 0.004 (0.016) 0.000
Area exp from P -0.291 (0.204) -0.029 -0.443 (0.332) -0.011 -0.137 (0.295) -0.014
D10climate -0.278 -0.025 -0.581 -0.013 -0.138 -0.013
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(0.137)** (0.237)** (0.198)**
0.003
NetReturn 0.003 (0.003) | 3.264E-04 (0.003)*** 0.000 0.009 (0.004) 0.001
Note: *** ** * indicates significance at the 1%, 5% and 10% level.
Mean or ¥ (S.D.) of the Dep.
Var. 0.928 (0.258) 0.932 (0.252) 0.925 (0.263)
McFadden R-squared 0.142 0.272 0.145
Log-likelihood -256.390 -101.003 -136.821
Test for normality of residual
df 2.000 df 2.000 df 2.000
test test

test statistic (p value) 5.785 (0.055) statistic 52.342 (0.000) statistic 0.405 (0.817)
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As we observed in the groundnut acreage determination, post rainy season here too
negatively impacted the probability of maintaining a minimum 10 percent of groundnut
acreage. In other words, decision to cultivate groundnut in the post rainy season reduced the
probability of maintaining at least 10 percent of groundnut acreage by 2.6 percentages. Any
irrigation provisioning by a farmer increases the probability of maintaining the threshold
level of groundnut acreage by five percentages. A farm employing higher number of farm
family member indicates negative probability in favour of maintaining the threshold
groundnut acreage. Upon disaggregating the variable, we find that an increase in the female
farm member increases the threshold groundnut acreage by 2.8 percentages and the same
with the family child member with 3.7 percentages. This proves our hypothesis that female

and child farm family members inevitably contribute to the groundnut cultivation.

A farmer’s decision to continue groundnut varies by its different level of adjustment
factors. Therefore, more experienced a farmer is, the groundnut acreage may vary by farmer’s
short, medium and long-term adjustment decisions. Theoretically, a learned farmer takes
comparatively better decision which model explains exceptionally opposite. The probit
estimates for the years of experience in groundnut farming shows a negative impact on

maintaining threshold groundnut acreage by 0.02 percentages.

In model 2 for the Table 10, the coastal districts farms show significant impact of soil
suitability on the threshold land area by 2.7 percentages. Whereas, for in-land districts (model
3), it is statistically not significant. Upon disaggregation, irrigation dummy continued to be
significantly impacted the dependent variable in the coastal district farms while this is not

significant for the in-land farms.

One of our important concerns was to know the impact of climate variables on the
decision of maintaining the threshold groundnut acreage. As expected, a farmer experiencing
any or a bundle of climatic shocks (Table 3), it reduces the threshold acreage probability by
2.5 percentages. Yield loss due to increased weed, pest and disease incidences, erratic rainfall
pattern and other climatic aberrations constraint groundnut cultivation. Nevertheless, there
has been recent varietal development by the research institutions that reduces the risk in the
production losses. Therefore, improved seed material increases the probability of maintain

the threshold level by 2.3 percentage.

Now, to investigate the extent of area coverage under groundnut above the threshold

acreage, we developed a tobit regression model and the results are presented in Table 11.
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Table 11. Tobit regression models explaining the extent of land area over and above the

threshold level.
Variables Model 1 Model 2 (coastal Model 3 (in-land
(Pooled) districts) districts)
Coefficient Coefficient (S.E.) Coefficient (S.E.)
(S.E.)
2.841 0.997 1.098
Constant (0.685)*** (0.113)**x* (0.108)***
D1dist 0.094 (0.287) - -
-0.91 0.02 -0.041
D2Season (0.195)*** (0.027) (0.026)
Dé6land ownershi | 0.436 (0.22)** 0.026 (0.026) 0.001 (0.053)
P
D7soil_suitabilit -0.468 0.107 (0.052)** -0.022 (0.027)
y (0.232)**
D3irrigation -0.31 (0.175)* 0.063 (0.016) 0.018 (0.031)
D5variety 0.413 (0.196)** -0.025 (0.028) 0.043 (0.028)
0.006 2.98E-05 5.94E-05
Ctransp (0.002)*** (8.62E-05) (1.82E-04)
0.008 -1.07E-03 3.66E-04
Pseed kg (0.004)** (5.92E-04)** (3.29E-04)
YRS EDU -0.006 (0.016) -0.004 (0.003) -0.009 (0.002)***
Farming member | -0.009 (0.08) -0.029 (0.013)** -0.026 (0.017)

Farming female

0.022 (0.136)

0.071 (0.02)%**

0.031 (0.021)

Farming childre
n

20.102 (0.127)

0.077 (0.022)%**

0.022 (0.022)

GN farm exp 0.002 (0.008) -0.003 (0.001)** -0.004 (0.002)***
-0.031 0.001 (0.002) -2.32E-04 (2.08E-
GN price Kg (0.015)** 03)

Area exp from
P

0.039 (0.284)

-0.087 (0.039)**

0.002 (0.044)

-0.508 -0.052 (0.019)*** -0.019 (0.021)
D10climate (0.177)%**

0.039 2.28E-04 9.03E-04
NetReturn (0.007)*** (5.33E-04) (3.00E-04)***

Note: *** ** * indicates significance at the 1%, 5% and 10% level

Chi-square (16) 122.834 37.055 32.824
Log-likelihood -2652.181 -88.255 -144.120
Test for normality of residual

df 2 2 2

test statistic (p 166.459 538.9056453 598.4324831
value) (7.14E-37) (99.5088E-118) (1.1273E-130)

The dummy variables for season, irrigation and suitable soil type for groundnut affect

negatively on the groundnut acreage above the threshold limit by 0.91, 0.31, and 0.46 units
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respectively, ceteris paribus. We can infer that a farmer decides to cultivate groundnut in the
rainy season, independent of irrigation requirements but sandy loam, loamy sand, and sandy
soil favours groundnut acreage. We must be cautious to interpret the negative sign associated
with the soil suitability variable as this reflects inverse relationship with the dependent
variable. Upon disaggregation of the pooled dataset by regions (coastal and in-land districts),
we find in model 2 that soil suitability dummy is significant and positively impacted the
groundnut acreage over and above the threshold level in coastal districts, and the same is not
significant for the in-land districts. This corroborates the field experience that the coastal soil
type is relatively more suitable for groundnut and hence higher proportion of land area is
allocated for it, in comparison with the in-land districts. In addition to that, the significant and
negative sign of the groundnut farming experience in the model 3 reveals that in-land district
farmers are more prone to take a long-term decision in favour of shifting to other

remunerative crops in lieu of the climate and non-climate shocks.

More expectedly, improved seed material availability increases the groundnut acreage
by 0.41 acre above the threshold land acreage. Land leasing activity is mostly observed in the
coastal areas where groundnut occupies comparatively higher land acreage. Therefore,
leased-in land ownership increases the groundnut acreage by 0.43 acre over and above the
threshold acreage. Economic indicators viz., cost of seed material transportation and seed
price have positive impact on the groundnut acreage. As we mentioned earlier, quality seed
materials are transported from far distances such as western parts of India. This indicates one
of the long-term adjustment decisions for the groundnut farmers who would continue
groundnut farming by making a contract with the seed dealers. Alternatively, farmers also
sourced seed materials from the institutional sources that costs to them. In addition to that,
quality seeds are comparatively costlier that impacted the groundnut acreage by mere 0.008
units. However, it has negatively impacted in coastal districts by 1.07 units. Though higher
price of groundnut seed should have negatively impacted area allocation, since majority of
the farmers procures seeds on credit from the seed dealers against the contract of output being
sold back to the dealers, higher seed prices positively impacted area allocation to the
groundnut but in a minute scale. Another pair of economic indicators, groundnut output price
and net return from groundnut also impacts significantly to the groundnut acreage over and
above the threshold limit, but in opposite direction. With any unit increase in the groundnut
output price per kilogram, decreases the groundnut acreage by 0.03 acres. A farmer received

on an average Rs 4123/qt of groundnut that was comparatively less than the minimum
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support price as offered by the government (Rs 4450/qt) during 2017-18. Therefore,
dampening in the price indicator affects the land area in the following season, which upholds
the theory of land use under non-stationary price (Lehmann et al., 2013). Thus, a Rs 1000
higher net return would increase the groundnut acreage by 0.039 acre over and above the
threshold limit. Hence, it can be inferred that fluctuating demand and supply create an

environment of pessimism for area allocation to groundnut.

Finally, the composite climate index variable that represents abiotic and biotic shocks
and stress such as extent of weed, disease and pest infestation, erratic and delayed rainfall,
prolonged dry spell causes the yield loss, which finally reduces the groundnut acreage by
0.508 acre.

4. Summary and conclusion

The study shows that though farmers in the state have been growing groundnut, they
face multifaceted problems. More recently the problems have been accentuated with lack of
timely availability of quality seeds, high volatility of farm gate prices, climatic aberrations in
shape of drought or early cessation of rainfall, poor soil health, high prevalence of
unscrupulous traders and government apathy in mitigating the problems faced by the farmers.
Income from groundnut contributed 21 percent of the total annual household income and 40
percent of the farm income. Any significant shock in groundnut farming would have
cascading impact on the groundnut farming households in the state more particularly on the

vulnerable marginal and small holder farms.

Among the varieties, adoption of Devi variety has assumed greater importance among
the farming communities. However, it is released more than a decade and no new elite
varieties are at the farm front. Groundnut breeders should try to breeze the current gap of
paucity of elite varieties having climate resilient traits and tolerance to both biotic as well as

abiotic stresses.

Unlabelled cultivars constituted 15 and 20 percent of the Kharif and Rabi groundnut
cropped area, respectively. Also, high percentage of area allocated to AK 12-24, having
oldest varietal age in some of the Kharif and Rabi groundnut sown districts is not conducive
for realizing higher yield potential of groundnut in the state. Steps towards DNA finger
printing of the groundnut varieties grown by the farmers in the state would help in
recognizing the varieties and their attributes preferred by the farmers.
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Weed is a serious menace during Kharif season in the inland districts and is one of the
major reasons for declining area allocation in some of the districts which had experienced
higher groundnut acreage in the past. Suitable weed management technologies may be

advocated to reduce the weed hazards in groundnut during kharif season.

Non availability of quality seeds of desired varieties during planting season compels
the groundnut growers to purchase seeds of dubious origin from seed traders who hardly give
any importance to the varietal aspect of seeds. Necessary steps need to be taken for
developing innovative seed system to increase the uptake and dissemination of improved and
farmers’ preferred varieties. Seed replacement rate of groundnut in the state is quite low.
Traders play vital role in supplying seeds to the farmers. Hence there is need to identify the
traders who supply seeds to the farmers. Through those traders, seed multiplication program
can be initiated. Seeds from inland districts where Kharif groundnut is predominant can be
brought for Rabi season groundnut for coastal Odisha. Initiative should be taken to solve the
problems of viability in seeds from previous post rainy season produce to next Rabi season
crop. Efforts should be made in creating scientific well controlled infrastructure and planning

seed storage and coordination for supply of seed to the farmers well ahead of sowing season.

The study clearly indicates that women have a greater role in farming of groundnut.
Gender sensitization program may be initiated to reduce drudgery in groundnut farming.
Light weight groundnut seed drill, small mechanical thresher, and easy operable machine
useful in groundnut intercultural operations which can be handled by the females may be
introduced in the state for different farm operations under groundnut cultivation for the

benefits of the female labour work force associated with groundnut farming.

With the current government initiative to curtail annual edible oil import bill of about
Rs 700 billion through a draft Oilseed Mission as worked upon by Food Ministry and Niti
Aayog under Aatmanirbhar Bharat (Self-reliant India) to enhance the area under oilseeds
which will play a crucial role in providing incentives and price stability to oilseed crops.
Groundnut as a major oilseed crop would certainly see a boost in higher area allocation in the

coming years and removal of bottlenecks in groundnut trading and value chain in the state.
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