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AGRICULTURAL
SITUATION IN INDIA



From Editor’s Desk 

  P. C. Bodh

This issue of ‘Agricultural Situation in India’ talks about the latest 
updates on the general agricultural outlook; three intriguing 
academic articles in areas pertaining to crop diversification, maize 
production and land tenure system in coffee cultivation; and two 
agro-economic research studies on the issues related to chemical 
fertilizers and dairy industry.

 So far as the agricultural outlook is concerned, the Wholesale 
Price Index (WPI) of pulses, foodgrains, cereals, wheat and paddy 
increased by 10.63 percent, 9.18 percent, 8.92percent, 10.13 percent 
and 2.62 percent, respectively, in March, 2019 as compared to 
that in March, 2018.  The cumulative winter season rainfall in the 
country has been 27 percent lower than the long period average 
during 1st March to 24th April, 2019. Current live storage in 91 
major water reservoirs in the country was 42.53 BCM (as on 25th 
April, 2019) as against 41.07 BCM of normal storage based on the 
average storage of last 10 years.

 In academic column, we are sharing three insightful research 
papers on various ongoing issues in the field of agriculture and 
allied sectors. The first article examines the extent, nature and 
changes in cropping pattern in Haryana. For this purpose, time 
series data on area under various crops grown in Haryana was 
collected from different published sources for the period 1969-
2017. To assess the extent of crop diversification, Compound 
Growth Rate, Herfindahl Index, Entropy Index, Simpson Index, 
etc., are calculated. The findings show that the cropping pattern 
experienced significant change over the study period. Moreover, 
the area under wheat and rice has increased substantially. The 
diversification indices reveal that the area under foodgrain crops 
has become twisted towards fine cereals over the study years. 
Further, a modest diversification of area from foodgrains to 
oilseeds and cash crops has been noticed due to profitability and 
unbalanced development of agri-production technologies. The 
study indicates the requirement of public support and focused 
research in order to improve productivity, increase soil fertility 
and cultivating more nutrition rich pulses and coarse cereals to 
deal with nutritional deficiency. The second article attempts to 
analyze the dynamics of maize production in Madhya Pradesh 
during 2001-02 to 2016-17. Based on the secondary data collated 
from different public records, the study measures the growth of 
area, production and yield in order to evaluate area effect, yield 
effect and their interaction effect under maize production in 
various agro-climatic regions of the study state. The results reveal 
a substantial increase in maize production, mainly due to yield 
effect followed by area and interaction effects during the years 
under study. Besides, it is observed that area, production and 
yield of maize increased in all the primary maize growing zones 
except Malwa Plateau and Jhabua Hills where area under maize 
production had declined. On policy front, the study suggests: to 
increase the extent of value addition for the maize production 
via establishment of processing plants in the promising maize 
growing regions of the state; to make concerted efforts for 
strengthening the existing storage and processing technology in 
the area where crop is stable; to intensify maize production where 
the yield level is poor, etc. The third article aims to investigate 
the redeemed and unredeemed land tenure system in coffee agro-
forestry system in Kodagu district of Karnataka. Specifically, the 
study intends to understand the impact of different types of land 

tenures on productivity of coffee and change in cropping pattern 
of coffee agro-forestry system. To fulfill this objective, primary 
data is collected from 60 Arabica and 60 Robusta growers on the 
basis of a multi-stage stratified random sampling method over the 
period of March to August, 2016. The major findings depict that 
the tree rights given to the redeemed coffee owners had prompted 
them to replace the indigenous shade trees with the fast growing 
exotic silver oaks. Further, it is found that, in case of redeemed 
land tenure system, the shift from high quality Arabica to low 
quality Robusta was more prominent. Moreover, the productivity 
of Arabica was higher in the unredeemed land due o the higher 
number of shade trees which provide optimum shade canopy. 
Based on the major findings, the study suggests Government: 
to implement a formal revenue survey system to reconcile the 
traditional land tenure system as an institution with the modern 
system; to enact stringent laws on the limitations of cultivation 
of silver oaks in the coffee estates; to encourage the cultivation of 
shade grown coffee rather than sun grown coffee to preserve the 
balance between economics and ecology of coffee, etc.

 The two agro-economic research studies talked about in this 
issue are reports on the proper application of fertilizers on soil test 
basis by farmers in Karnataka and status of dairying and potential 
to improve socio-economic condition of the milk producers in 
Chhattisgarh, prepared by ADRTC, ISEC, Bengaluru and AERC, 
JNKVV, Jabalpur, respectively. The primary objectives of the first 
report are: to assess the effectiveness of various programmes of 
the Government on crop productivity; to examine the extent of 
soil testing for nutrient deficiency; to find out the constraint in 
the application of recommended doses of fertilizers and its impact 
on crop productivity on two selected crops such as paddy and 
maize in Karnataka. To realize these objectives, primary data 
is collected over a sample of 150 farmers from the study region 
for the period 2012-13. Based on the key findings, the study 
recommends: to revive the soil testing laboratories preferably at 
the taluk level with modern facilities for generating accurate and 
reliable outcomes; to incorporate the concept of soil health and 
importance of maintaining soil fertility in all training programmes; 
to encourage farmers in producing their own organic inputs by 
utilizing available farm wastes, etc. The major objectives of the 
second report are to assess the status of dairying; to find out the 
constraints in dairy development; to identify various Central and 
State Government schemes pertaining to dairy development at 
district level and to understand how convergence is ensured; to 
analyze cost of production and marketing across different size of 
dairy farms, etc. For this purpose, both primary and secondary 
data is collected for the period 2001 to 2015 and 2015-16, 
respectively. Major policy recommendations are to make efforts 
fororganizing the goat industry; to bring all the State and Central 
Government schemes under one umbrella scheme in order to 
make milk production sustainable and also to ensure social and 
economic improvement of the milk producers; to popularize the 
recent fodder technology to ultimate milk producer; to provide 
support to all the cooperative societies running at the village 
level for a balanced development of dairy sector; to disseminate 
information in local languages to increase awareness about 
dairy and other development programmes including livestock, 
insurance among dairy producers, etc.
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Trends in foodgrain prices

Based on Wholesale Price Index (WPI) (2011-12=100), 
WPI for pulses, foodgrains, cereals, wheat and 
paddy increased by 10.63 percent, 9.18 percent, 8.92 
percent, 10.13 percent and 2.62 percent, respectively, 
in March, 2019 over March, 2018. 
 
 The WPI for pulses, foodgrains and wheat 
decreased by 1.67 percent, 0.32 percent and 1.08 
percent respectively in March, 2019 over February, 
2019. In case of cereals, WPI remains unchanged 
whereas in case of paddy, WPI increased by 0.06 
percent in March, 2019 over February, 2019.

Rainfall Situation
 
Cumulative Pre-Monsoon Season rainfall for the 
country as a whole during the period 01st March to 
24th April, 2019 has been 27% lower than the Long 
Period Average (LPA). Rainfall in the four broad 
geographical divisions of the country during the 

General  Survey of Agriculture
above period has been higher than LPA by 5% in 
Central India but lower than LPA by 38% in North-
West India, by 31% in South Peninsula and by 23% 
in East & North East India.

 For the period of 01.03.2019 to 24.04.2019, 
out of total 36 meteorological Sub-divisions, 07 
subdivisions received large excess/excess rainfall, 
11 subdivisions received normal rainfall and 18 Sub-
divisions received deficient/large deficient.

Water Storage in Major Reservoirs

Central Water Commission monitors 91 major 
reservoirs in the country which have total live 
capacity of 161.99 Billion Cubic Metre (BCM) at Full 
Reservoir Level (FRL). Current live storage in these 
reservoirs (as on 25th April, 2019) was 42.53 BCM 
as against 37.31 BCM on 25.04.2018 (last year) and 
41.07 BCM of normal storage (average storage of 
last 10 years). Current year’s storage is 114% of last 
year’s storage and 104% of the normal storage.



2  │ Agricultural Situation in India │ May, 2019

Articles

Articles

 IndIces for MeasureMent of dIversIfIcatIon LeveL In Haryana agrIcuLture 

d.P.MaLIk*, neeraj Pawar**and H.M. swaMy***

*Professor and Head, ** Assistant Scientist and *** Ph.D. scholar, Department of Agricultural Economics, CCS Haryana Agricultural 
University, Hisar -125004. Email: dpmalik@hau.ac.in 

Abstract

The introduction of liberal and global policies, dispersal of risk associated with mono-cropping, decline in land-man 
ratio and disposition of surplus work labour on farm necessitate the diversification in crops enterprises. The study 

was done to examine the changes in cropping pattern and to measure the extent and nature of crop diversification 
in Haryana. The relevant information was extracted from different published sources. The Compound Growth Rate, 
Herfindahl, Entropy, Simpson Index of Diversity and Crop Diversification indices were employed to measure the 
extent of diversification among the crops and the crop groups. The study reveals that the cropping pattern in this state 
observed substantial change over the period 1970-2017. The area under wheat and rice increased significantly due to 
major changes in production technologies, expansion of irrigation facilities, market and institutional arrangements, 
etc. The indices on acreage proportion for different crop groups revealed declining trend in level of diversification 
for SET-I, SET- IV, SET-V, and SET-VI during the period 1969-2017, while SET-II and SET-III indicated slight 
increasing trend in diversification level among the crop groups. These indices indicated area twisted towards fine 
cereals within foodgrain crops and small diversion of area from foodgrains to oilseeds and cash crops due to imbalanced 
development in agricultural production technologies for certain crops over the years. The declining indices indicated 
concentration of area among different crops, showing not much shift between the crops. Marginal increase in area 
under fruits and vegetables was achieved on account of high-income elasticity of demand of these products, changing 
dietary habit and expansion of metro cities.

Keywords: Herfindahl index, Entropy index, Simpson Index of Diversity, Diversification.  

1. Introduction

Crop diversification is a necessity for developing 
countries since growing of only basic staple foods 
such as cereals cannot support economic growth 
and development. The conventional wisdom of the 
cultivator over the years has forced him to diversify 
farm enterprises to sustain as well as to combat 
risk associated mono-cropping. The diversification 
in crops also receiving greater emphasis due to 
the introduction of liberal and global policies, 
price response, market infrastructure, resource 
availability,  public interventions (price and credit 
policies, research and development). Globalization 
of agricultural trade and demand for non-food items, 
decline in land-man ratio and disposition of surplus 
work labour on farm necessitated diversification 
in crops enterprises. The agronomic conditions, 
improved production technology and expansion in 
irrigation facilities set the pace for shift in cropping 
pattern (Vyas, 1996). The crop composition also 

changed by the changes in prices, rainfall and 
labour availability. The physical, geographical and 
climatic factors, development of infrastructure and 
institutional arrangements also affect the production 
decisions. In essence, diversification of commercial 
commodities/crops becomes essential to increase 
farm income, deposition of surplus labour, minimize 
risk and uncertainty in crop failure due to climatic 
and biological vagaries (Chand et al., 1986).  Further, 
the physical, geographical, climatic factors as well 
as development of infrastructure and institutional 
arrangements also affect the production decisions. 
   
 Haryana has experienced both positive and 
negative impacts of the introduction of Green 
Revolution. The acreage under resource intensive 
and less risky crops  increased due to development 
of agriculture sector which resulted in manifold 
increase in  foodgrain production but it also led to 
various problems like deterioration of soil health, 
infestation of weeds, occurrence of insect-pests and 
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diseases, depletion and contamination of ground 
water. Against this background, this study is an 
attempt to measure the extent of diversification in 
present scenario with objectives: i) to analyse the 
changes in cropping pattern and rate of change 
in acreage of various crops, and ii) to examine the 
extent and nature of crop diversification in Haryana.

2. Methods and Materials

Time series data pertaining to area under various 
crops grown in Haryana was gathered from 
published sources for the period 1969-2017. The 
cropping pattern was calculated employing 
descriptive analysis (percentage) .The compound 
growth rate for area under various crops was 
worked out for different periods, i.e., Period-I (1970-
80), Period-II (1981-90), Period-III (1991-00), Period-
IV( 2001-10), Period-V (2011-2017) and overall 
period (1970-17)  to examine diversification level 
among crops .

 Further, to measure the extent and nature of 
crop diversification, four measures, viz., Herfindahl, 
Crop Diversification (CD), Entropy and Simpson 
Indices were computed. The analysis is done on 
basis of the triennium averages ending 1972, 1982, 
1992, 2002, 2012 and 2017 to   avoid fluctuation in 
data and similar analytical tools has been used for 
assessment of crop diversification by Velavan and 
Balaji, 2012.

We define,
Pi = proportion of ith crop,  
Ai= area under ith crop (ha.)

 ∑     Ai =Total cropped area (ha.)
   i = 1,2,3,-------,n (number of crops)

Herfindahl Index

 H.I.= ∑     Pi
2 

Herfindahl Index (H.I.) defined as the sum of 
squares of all n proportions, is a measure of crop 
concentration.  The value of H.I. varies from zero 
to one. It takes value of one when there is complete 
specialization and approaches zero when number of 
enterprises are showing perfect diversification.

Crop Diversification Index

C.D.I = (1-H.I.)  

This index is used for direct interpretation. The one 
value of CDI indicates perfect diversification and 
zero value reflects perfect specialization.

  E.I. = ∑     Pi log (1/Pi)

Entropy Index is regarded as an inverse measure 
of crop concentration having logarithmic character.  
The value of E.I. varies from zero to one. Zero value 
of E.I. indicates perfect specialization whereas value 
of one shows perfect diversification, i.e., it has direct 
relationship with level of diversification.

Simpson Index of Diversity
 
S.I.=1-

where S = share of ith crop in gross cropped area. 
A high value of S.I. indicates greater crop diversity 
while low value reflects more specialization.

 These indices, based on crops, i.e., Rice, wheat, 
other cereals (pearl millet, maize, barley), chickpea, 
other pulses (black gram, green gram, red gram,  
lentil, field pea, cowpea), rapeseed & mustard, 
other oilseeds (caster, linseed, sesame, sunflower, 
groundnut, taramira), cotton, sugarcane, fruits and 
vegetables, were calculated on acreage proportion.

3. Results and Discussion

To examine the nature of crop diversification 
within different crop groups, the following six sets 
were formed to examine the nature and extent of 
diversification for the period 1969-2017 and various 
diversification indices were computed.

Set-I: Rice, wheat, sorghum, pearl millet, maize, 
barley, other cereals, chickpea, other pulses, 
rapeseed & mustard, other oilseeds, cotton, 
sugarcane, fruits, vegetables ( crop groups-15).

Set-II: (Rice +wheat), other foodgrains (sorghum+ 
pearl millet+ maize+ barley+ other cereals+ 
chickpea+ other pulses), total oilseeds (rapeseed 
& mustard +other  Oilseeds), cash crops 
(cotton +sugarcane), fruits & vegetables (crop 
groups-05).

Set-III: Total food grains (cereals+ pulses), total 
oilseeds, cash crops, total fruits & vegetables 
(crop groups-04).
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Set-IV: Rice, wheat, sorghum, pearl millet, maize, 
barley, other cereals, chickpea,other pulses 

 (crop groups-09).

Set-V: Rice, wheat, sorghum, pearl millet, maize, 
barley, other cereals (crop groups-07).

Set-VI: Rapeseed &mustard, other oilseeds, cotton, 
sugarcane, fruits, vegetables (Crop groups-06).

3.1. Cropping pattern 

The share of area coverage under different crops to 
total cropped area in the state is presented in Table 
1. It is evident from the table that over the years, the 
cropping pattern in the state registered a substantial 
change. 

 The share of rice, wheat, total cereals, rapeseed 
and mustard, total oilseeds, cotton (American), 
fruits and vegetables showed increase during the 
period 1969-2017.   Wheat constituted 24.96 percent 
of total cropped area in 1969-2002 increased to 39.33 
percent in 2014-17, while area under rice increased 
from 6.01 to 20.55 percent in the same period.  The 
contribution of both rice and wheat touched to 59.88 
percent of total cropped area in Triennium Ending 

(TE) 2017 from 30.97 percent in TE 1972 indicating 
about two-fold increase. The continuous increase in 
area under both these staple crops was attained due 
to evolution of high yielding cultivars, development 
of good agronomic practices, mechanization of 
crop operations and policy support for marketing 
and procurement. Wheat cultivated in rabi season 
replaced barley, chickpea, lentil, while rice grown 
in kharif season substituted crops like black gram, 
green gram, cotton, pearl millet. The increase in 
area under fine cereals attained from replacement 
of less remunerative crops as well as by bringing 
uncultivable area under cultivation in the state.  
Total cereals showed increasing share in total 
cropped area but total foodgrains indicated decline 
in the share. It indicates that area from coarse cereals 
and pulses was diverted to fine cereals (wheat and 
rice)   and also towards commercial crops (oilseeds 
and cotton). 

 The share of oilseeds in total cropped area 
was just 3.40 percent in TE 1972 that touched to 
8.10 percent in TE 2017 revealed more than double 
increase.  The area concentrated towards rapeseed 
and mustard within oilseeds replacing other oilseed 
crops, chickpea and barley. 
 

TABLE 1: croPPIng Pattern ScenarIo In Haryana state

  (Percentage)

Crop Area (Triennium Ending)
1969-72 1979-82 1989-92 1999-02 2009-12 2014-17

Rice 6.01 10.57 12.64 17.14 19.07 20.55
Wheat 24.96 31.89 35.94 35.53 38.37 39.33
Sorghum 4.75 2.76 2.18 1.90 1.21 0.88
Pearl millet 20.22 17.91 11.69 9.66 9.44 6.23
Maize 2.55 1.54 0.68 0.35 0.19 0.14
Barley 2.59 2.29 1.03 0.61 0.69 0.62
Total cereals 61.14 67.04 64.30 64.99 66.91 66.72
Chick pea 24.54 16.35 9.67 3.15 1.65 0.98
Other Pulses 2.16 1.37 1.65 0.27 0.49 0.13
Total pulses 26.70 17.72 11.32 3.80 2.54 1.30
Total food grains 87.84 84.76 75.62 71.03 71..79 68.59
Rapeseed & mustard 3.11 4.46 10.10 7.34 7.394 7.88
Other oilseeds 0.29 0.25 0.57 0.17 0.11 0.10
Total oilseeds 3.4 4.71 10.67 7.59 8.13 8.10
Cotton (American) 2.19 4.5 8.25 6.26 7.04 9.26
Cotton (Local) 2.53 2.27 1.31 2.84 0.49 0.17
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Crop Area (Triennium Ending)
1969-72 1979-82 1989-92 1999-02 2009-12 2014-17

Cotton (Total) 4.72 6.77 9.56 9.11 7.53 9.44
Sugarcane 3.30 2.75 2.91 2.20 1.31 1.49
Total Fruits and 
Vegetables

0.74 1.01 1.24 2.75 5.89 7.03

Total cropped area 
(lakh  ha)

44.37 47.22 51.12 61.55 64.36 64.61

 The situation in area coverage under cotton 
crop is quite different as percentage area under 
cotton showed increase upto TE 1992 and after that, 
it showed decline in acreage  during the period 1992-
2002. This might be attributed to severe incidence 
of American boll worm, which resulted in drastic 
reduction in yield and farmers were not able to cover 
expenses incurred in cultivation of crops. However, 
share of cotton   in total cropped area showed rising 
trend from 2005 onwards due to cultivation of Bt-
cotton covering more than 97 percent area of cotton 
and replaced local cotton.

 The acreage under annual crop sugarcane was 
almost stagnant over period but its share in total 
cropped area declined due to expanded cropped 
area, prevalence of profitable rice-wheat cropping 
system and small holding size. The high value crops 
(fruits and vegetables) indicated increasing share in 
total cropped area over the period due to demand 
in NCR region of Delhi, change in dietary habit and 
income level of consumers.

 The total cropped area in the state was 44.37 
lakh ha in   seventies that increased to 51.12 lakh ha 
in nineties due to expansion in irrigation facilities. 
The total cropped area showed continuous increase 
and it touched to 61.55 lakh ha in  TE 2002   and 
ultimately it reached to 64.36 lakh ha in TE 2012 
and after that, it was relatively stagnant.  The 
continuous increase in cropped area up to 2012 was 
due to expanded irrigation facilitates (energisation 
of tube wells, adoption of sprinkler irrigation 
system, concrete lining of canals, distributaries and 
water channels  to reduce water loss,  use of water 
carrying pipes to bring water from distant sources),  
mechanization of farm operations, increased 
cropping intensity, reclamation of soils, drainage 
from water logged areas, declining per capita land 
availability  and evolution of short duration crop 

TABLE 1: croPPIng Pattern ScenarIo In Haryana state-contd.
  (Percentage)

varieties.  The additional cropped area was captured 
by remunerative crop enterprises like rice, wheat, 
rapeseed and mustard, cotton. 

 The acreage growth rate for different crops is 
depicted in Table 2.  Rice, wheat, cotton, American 
cotton and sugarcane showed positive acreage 
growth rate during period-1(1970-80). This trend in 
for all these crops prevailed during periods-II, III, 
IV and V. This might be due to the introduction of 
HYVs seed of these crops with expanded irrigation 
facilities.  The growth rate of acreage under rice, 
wheat, total cereals,   rapeseed and mustard, 
American cotton, fruits and vegetables exhibited 
positive sign while coarse cereals (sorghum, pearl 
millet, barley), pulses, minor oilseeds, local cotton 
and sugarcane revealed negative sign for overall 
period (1970-2017). The overall area under rice 
(3.76%), wheat (2.05%),  total cereals (1.13%),  
rapeseed and mustard (3.73%),  total oilseeds (3.56%) 
, American cotton (3.89%), and fruits & vegetables 
( 5.84%) had shown the increasing trend (Gupta, 
2013). 

 On the other side, the area under pearl millet 
(-1.36%), sorghum (-2.49 %), maize (-5.78%), barley 
(-3.75%), chickpea (-6.37%), other pulses (-1.97%), 
total pulses (-5.52%), local-cotton (-2.54%) and 
sugarcane (-0.72%) had registered diminishing 
trend. On the other hand, the area under fruits and 
vegetables (4.04%, 5.25%, 5.66%, 6.48% for period 
I, II, III, IV to V respectively) and American cotton 
had shown consistent and significant growing trend 
across all the periods (5.58%, 6.60%, 0.65% 1.37% and 
4.93% for periods I, II, III, IV and V , respectively). 
Moving further, the oilseeds including rapeseed and 
mustard had indicated moderately increasing trend. 
Finally, the area under chickpea and overall pulses 
had registered steady decline over the period. 
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value of indices for set-II and set-III showed that 
area was diverging form other crops towards rice, 
wheat and oilseeds. From set-VI, the value of indices 
indicated that the area from other oilseeds, cotton 
(local) and sugarcane is diverting towards rapeseed 
and mustard and cotton (American) even though the 
value of indices indicated less diversification. The 
difference in values of indices for set-II and set-III 
were indicative of diversification due to treatment 
of rice plus wheat as a separate commodity group. 
This highlighted that major decline in diversification 
has been induced by rice-wheat cropping system 
because of less risk involved and remunerative 
prices. Similar observations were recorded by 
Acharya (2005), explaining that the MSP of rice 
and wheat  had caused significant shift in the area 
under coarse cereals to fine cereals. Farmers too 
started preferring wheat-paddy crop rotation due to 
assured returns, less risks, large and stable markets 

TABLE 2: coMPound growtH rate of croPPed area In Haryana state                          

 (Percentage)

Crop
Compound Growth Rate

Period-I Period-II Period-III Period-IV Period-V Over all
1970-80 1981-90 1991-00 2001-10 2011-16 1969-2017

Rice 6.27 2.39 6.08 2.91 2.46 3.76
Wheat 2.99 1.93 1.75 0.64 0.73 2.05
Sorghum -3.69 -0.15 1.25 -1.34 -4.67 -2.49
Pearl millet -0.49 -3.72 -0.15 0.84 -10.23 -1.36
Maize -3.52 -5.88 -4.61 -4.02 -5.83 -5.78
Barley -3.67 -7.98 -6.1 2.56 -1.78 -3.75
Total cereals 1.52 0.25 1.99 0.33 -0.99 1.13
Chick pea -2.94 -6.38 -9.64 -0.82 -12.75 -6.37
Other Pulses -3.84 1.96 -3.52 4.69 -22.05 -1.97
Total pulses -3.07 -5.41 -9.05 -4.08 -15.55 -5.52
Total food grains 1.97 -0.48 0.54 0.03 -0.49 0.46
Rapeseed & mustard 0.98 7.93 1.25 1.97 -0.51 3.73
Other oilseeds -0.13 -1.80 10.54 5.18 -0.17 0.18
Total oilseeds 0.34 8.20 1.71 2.04 -0.40 3.56
Cotton (American) 5.58 6.60 0.65 1.37 4.93 3.89
Cotton (Local) 0.79 -5.94 14.58 -13.29 -17.05 -2.94
Cotton (Total) 3.31 3.52 3.36 -1.63 4.11 2.42
Sugarcane 2.72 0.33 -0.56 -6.6 1.55 -0.72
Total Fruits and 
Vegetables 3.83 4.04 5.25 5.66 6.48 5.84

Total cropped area 0.86 0.33 1.04 0.68 0.02 0.72

3.2. Indices for extent of diversification

On acreage proportion, Herfindahl, Crop 
Diversification, Entropy and Simpson Indices for 
various groups of crops revealed declining trend 
in diversification for set-I, set- IV, set-V, and set-VI 
during the period 1969-2017 (Table 3). On the other 
hand, set-II and set-III showed slight increasing 
trend in diversification level among the crop groups 
for same periods. There was a declining trend in 
level of diversification in crops because within 
major groups, viz., foodgrains, oilseeds, cash crops 
and fruits and vegetables, the diversion of area from 
foodgrains to oilseeds and cash crops was seen.  The 
value of indices for the set-II and set-III indicated 
that within these crop groups, there was more 
diversification among crops. But for set-I, set-IV, 
set-V and set-VI, the indices exhibited that area was 
concentrating under some selected crops. The high 
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and comparative cost advantage (Singh et al., 2013). 

 The value of all indices for sets-II and III 
was increasing over the period showed that area 
diverted from foodgrain crops to oilseeds and cash 
crops was due to profitability. The overall scenario 
indicates that the cropping pattern has been 
changing significantly over the years keeping the 
gross cropped area relatively constant. However, 
it indicates that there was a significant shift in the 
cropping pattern from coarse cereals (sorghum, 

pearl millet, maize, barley and other cereals) to 
fine cereals (rice and wheat), cash crops (American 
cotton and sugar cane) and fruits and vegetables. 
This shift may be attributed to major changes in 
the production technologies and farm machinery 
(paddy trans planter, combined harvester, reapers, 
sugarcane trash cutter, mulcher etc.) for various  
operations, expansion in market infrastructure, 
irrigation facilities, assured minimum support 
prices.

TABLE 3: varIous IndIces Used to Measure tHe LeveL of CroP DIversIfIcatIon

Sr. 
No

Index Sets (crop 
groups)

Years  (Triennium Ending)
1969-72 1979-82 1989-92 1999-02 2009-12 2014-17

1. Herfindahl Index
I (15) 0.1755 0.13386 0.2336 0.1820 0.2102 0.2194

II (05) 0.3508 0.3706 0.3326 0.3235 0.3221 0.2869
III (04) 0.7790 0.7298 0.5987 0.5258 0.5421 0.4894
IV (09) 0.1707 0.12878 0.1842 0.1670 0.1948 0.2493
V (07) 0.1205 0.1082 0.1973 0.1660 0.1945 0.1992

VI (06) 0.2920 0.3191 0.3417 0.3652 0.3698 0.3812
2. Crop Diversification Index

I (15) 0.8245 0.8660 0.7663 0.8180 0.7901 0.7806
II (05) 0.5733 0.6294 0.6638 0.6764 0.6297 0.6130

III (04) 0.2210 0.2702 0.4013 0.4741 0.4578 0.5105
IV (09) 0.8562 0.7959 0.7205 0.8329 0.8051 0.7806
V (07) 0.8292 0.8712  0.7857 0.8339 0.8054 0.7917

VI (06) 0.7080 0.6809 0.6583 0.6512 0.6312 0.6121
3. Entropy Index

I (15) 0.8790 0.7903 0.8953 0.7617 0.7528 0.7299
II (05) 0.4501 0.4810 0.5440 0.5091 0.5114 0.5018

III (04) 0.2021 0.2407 0.3320 0.3405 0.3687 0.3863
IV (09) 0.6972 0.6086 0.6245 0.4989 0.4795 0.4352
V (07) 0.5333 0.4770 0.4874 0.4441 0.4384 0.4458

VI (06) 0.5947 0.5673 0.5452 0.5312 0.5112 0.4921
4. Simpson Index

I (15) 0.8245 0.8191 081.05 0.8179 0.7893 0.7805
II (05) 0.5732 0.6293 0.6637 0.6764 0.6972 0.6130

III (04) 0.2210 0.2701 0.4012 0.4741 0.4578 0.5105
IV (09) 0.7231 0.6871 0.6338 0.8329 0.8051 0.7806
V (07) 0.7043 0.6740 0.6141 0.8795 0.8917 0.7917

VI (06) 0.7079 0.6808 0.6582 0.6583 0.6512 0.6121
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 The area under gram declined since 1980-
81 while the area under wheat, rice and cotton 
increased in all the time periods while area under 
bajra, jowar, maize, sesame, and groundnut 
declined in all the time periods (Sihmar and Meena, 
2013). Yet again, study from Punjab revealed that 
with the environmental concern even after the 
introduction of government programme to promote 
diversification to change mono-cropping of wheat 
and rice cultivation to avoid possible damage to soil 
and to reduce crop residual burning, there has not 
been improvement in Simpson Index of Diversity 
(SID) during the period 1970 to 2010 (Sharma and 
Singh, 2013).

 The possible reason for the crops registering 
declining share in acreages may be due to low 
productivity, lack of high yielding varieties, low 
market prices or no support price, high production 
risk (pest like boll warm problem in local cotton) 
including post-harvest management risks, delay in  
payment  and time consuming production etc. The 
marginal increase in fruits and vegetables witnessed 
due to increase in the regular demand as a result of 
change in the dietary habits, increase in income level 
of individual, growing concern on health care, etc.

4. Conclusions and Policy Implications

The results indicate that there has been tremendous 
change in cropping pattern over the years in the state.  
The area concentrated towards foodgrains (wheat, 
rice), oilseeds (rapeseed & mustard),  fibre crop (cotton 
American),  high value crops (fruits and vegetables)   
and exhibited positive growth rate.  The area which 
replaced from less remunerative crops like coarse 
cereals, pulses, minor oilseeds and local cotton has 
shown negative acreage growth rate over the period.  
The indices on acreage proportion for different crop 
groups revealed declining trend in diversification 
for set-I, set- IV, set-V, and set-VI during the period 
1969-2017, while set-II and set-III indicated slight 
increasing trend in level of diversification among the 
crop groups. These indices indicated high degree of 
concentration within foodgrain crops towards fine 
cereals and small diversion of area from foodgrains 
to oilseeds and cash crops due to profitability. 
Such a divergent trend in diversification indices 
may be attributed to unbalanced development 
of agricultural production technologies over the 
years.  The area was twisted towards rice and wheat 
because of evolution of HYVs, less risk involved in 
production process, assured market, procurement by 

Government agencies for maintaining buffer stock. 
However, the country has been spending a lot of 
money on importing pulses and oilseeds to encounter 
food inflation in the country. The declining area or 
instability in area under pulses may be attributed to 
lack of remunerative price, non-availability of quality 
seed (HYVs), vulnerability to biotic and abiotic 
stresses, cultivation on poor fertility land and rain fed 
conditions, etc. Moreover, research activities are not 
much oriented for coarse cereals and pulses.  Hence, 
public support and focused research is required 
for improving productivity, increasing soil fertility 
and cultivating more protein rich pulse crops and 
nutrition rich coarse cereals to address nutritional 
deficiency. 
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Dynamics of Maize Production in different Agro-climatic Regions of Madhya Pradesh

Bakht amir Zadran1 and hari Om Sharma2

Abstract

In this article, we have analysed the pace of growth of area, production and yield and area effect, yield effect and 
their interaction effect towards production of maize in different agro-climatic regions of Madhya Pradesh for 

the period of 2001-02 to 2016-17. It is observed from the study that the production of maize significantly increases 
with the magnitude of 56.63 thousand tonnes per year and a fluctuation of 33.63 percent during the period under 
study in Madhya Pradesh, which was found to be mainly due to yield effect (47.39%) followed by area (44.93%) 
and their interaction effect (7.67%). It is also observed that area, production, and yield of maize increased in all 
the major maize growing agro-climatic regions except Malwa Plateau and Jhabua Hills , where area of maize was 
found to have decreased significantly during the period under study. Hence, efforts should be made to find out the 
reasons behind decreasing area in these two prominent maize growing regions and establishing more and more 
processing plants for preparation of various value added products of maize in all the promising maize growing 
agro-climatic regions of the State.

Keywords: Maize production, Area, Yield, Agro-climatic regions, Madhya Pradesh.

1. Introduction

Maize (Zea mays) originated in Mexico and Central 
America and belongs to the tribe Maydae of the family 
Poaceae. It was first domesticated by indigenous 
peoples in southern Mexico about 10,000 years ago. 
Maize, known as queen of cereals, also called corn 
is one of the most important cereal crops of the 
world. It provides staple food to population. Maize 
is cultivated widely throughout the world and has 
the highest production among all the cereals. It is an 
important staple food in many countries and is also 

used in animal feed and many industrial applications. 
In addition to staple food for human being and quality 
feed for animals, maize serves as basic raw material 
as an ingredient to thousands of industrial products 
that include starch, oil, protein, Beverages, food, 
sweet, cosmetic, film, textile, paper industries, etc. 
The area under maize cultivation in the world was 
187.98 million hectares with the total production of 
1060.08 million tonnes, with the average yield of 5640 
kg per hectare in 2016 (FAOSTAT). Maize is grown 
throughout the world; the top 10 producing countries 
are given in Table 1.

TABLE 1: toP MaIze ProducIng CountrIes In THe WorLd (2016)
Country Area (million ha) Area share (%) Production 

(million tonnes)
Production share 

(%)
Productivity 

(kg/ha)
USA 35.11 19 384.78 36 10960.40

China 38.98 21 231.84 22 5947.70

Brazil 14.96 8 64.14 6 4288.00

Argentina 5.35 3 39.79 4 7442.70

Mexico 7.60 4 28.25 3 3718.10

Ukraine 4.25 2 28.07 3 6602.40

India 10.20 5 26.26 2 2574.50

Indonesia 3.79 2 20.37 2 5370.50

Russia 2.78 1 15.31 1 5513.00

Canada 1.32 1 12.35 1 9371.90

Others 63.63 34 208.94 20 5909.46

Total 187.98 100 1060.08 100 5640.00

Source: FAOSTAT.
1 Post Graduate student, Department of Agriculture economics and Farm Management,   JNKVV, Jabalpur-482004.
2 Professor/ Director, Agro-Economic Research Centre for Madhya Pradesh & Chhattisgarh, JNKVV, Jabalpur-482004.
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 In India, maize is the third important cereal crop 
after rice and wheat in terms of area. Among the 
various food crops, the maize is used for different 
purposes as valued added products in India. There are 
several types of maize related value added products, 
most important among them are, Corn starch, Corn 
oil, Sorbitol, Corn Flakes, Corn syrup, High fructose 
corn syrup, Maize cob meals, etc. Maize has three 
growing seasons in India, namely, kharif, rabi and 
spring. India’s maize production depends on the 
southwest monsoon as more than three-fourth of the 
maize is produced in the kharif season and only one-
fourth in rabi and summer seasons. The cultivated 
area under maize in India was 10.20 million hectares 
with the total production of 26.26 million tonnes, with 
the average yield of 2574.50 kg/ha in 2016 (Table1). 

India has exported 697.94 thousand tonnes of maize 
to other countries and earned 178.02 million US$, and 
also imported 181.76 thousand tonnes of maize from 
other countries with a total cost of 43.87 million US$ 
in 2015-16.
 
 Madhya Pradesh is the 2nd largest maize 
producing state contributing 13% and 12% of total 
area and production, respectively, of the country (Fig. 
1 and 2). In Madhya Pradesh, maize is found to be 
cultivated in all the agro-climatic regions of the state 
in kharif season. The area under maize cultivation 
in Madhya Pradesh was 1.10 million hectares with 
the total production of 2.58 million tonnes, with the 
average yield of 2350 kg/ha in 2015-16 (Agricultural 
Statistics at a glance 2016).

Fig. 1: Percentage share of maize area in different states of India

Fig. 2: Percentage share of maize production in different states of India
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Average yield of the crop is still lower in Madhya 
Pradesh (2350 kg/ha) as compared to Tamil Nadu 
(6549 kg/ha), Andhra Pradesh (6069 kg/ha), West 

Bengal (4615 kg/ha), Punjab (3687 kg/ha), Bihar (3416 
kg/ha), Telangana (3030 kg/ha) and Karnataka (2773 
kg/ha) in 2015-16 (fig. 3).

Fig. 3: Average yield of maize in different States of India (kg/ha)

 What is the pace of trend and growth in area, 
production and yield and factors, thereof in different 
agro-climatic regions of Madhya Pradesh is the 
subject matter of the study. The present investigation 
is carried out for different maize growing regions of 
the state with the following objectives:

1. To analyze absolute change, relative change and 
fluctuations in area, production and productivity 
of maize.

2. To analyze trend and growth in area, production 
and productivity of maize.

3. To evaluate area, yield and interaction effects of 
maize production.

4. To suggest policy implications to increase maize 
production in different agro-climatic regions of 
Madhya Pradesh.

2. Research Methodology

The study is confined to the different agro-climatic 
regions of Madhya Pradesh. Among all agro-climatic 
regions of Madhya Pradesh, 6 regions, viz. Northern 
Hill Region of Chhattisgarh, Kymore Plateau & 
Satpura Hills, Satpura Plateau, Malwa Plateau, 
Nimar Plains and Jhabua Hills were selected, as these 
consisted 90.36 % of total area of maize in Madhya 
Pradesh (Table 2). 

 The data was secondary in nature. The data 
was collected from various published records from 
Directorate of Economics and Statistics, Ministry 
of Agriculture and Farmers Welfare, websites viz., 
Agricoop, Dacnet and Agricultural Statistics at 
a Glance. The data from 2001-02 to 2015-16 was 
collected on area, production and yield of maize for 
all the districts of Madhya Pradesh and grouped into 
their respective agro-climatic region.



12  │ Agricultural Situation in India │ May, 2019

Articles

TABLE 2: Major MaIze growIng agro-CLIMatIc regIons In MadHya PradesH (2015-2016)
Agro - Climatic Regions Area (000' ha) Area share 

(%)
Production 
(000' t)

Production 
share (%)

Productivity 
(kg/ha)

Northern Hill Region of 
Chhattisgarh

114 11.72 240.6 10.78 2148.67

Kymore Plateau & Satpura 
Hills

110.3 11.34 137.54 6.16 1926.86

Satpura Plateau 125.92 12.95 384.42 17.22 2987.93
Malwa Plateau 280.4 28.83 576.04 25.81 1820.33
Nimar Plains 144.1 14.82 472.6 21.17 3132.80
Jhabua Hills 104.1 10.7 258.39 11.58 2431.50
Total 878.82 90.36 2069.59 92.72 2408.02
Other Regions 93.7 9.64 162.53 7.28 1861.80
Madhya Pradesh 972.52 100.00 2232.12 100.00 2350.00

 The triennium average upto 2003-04 and 2015-16 
have been considered as the base year and current 
year of the study, respectively. Collected data 
has been analyzed through various statistical and 
econometrics tools such as, absolute change, relative 
change, coefficient of variation, standard deviation, 
mean, trend, simple growth rate, compound growth 
rate and decomposition model has been used to 
analyze area effect, yield effect and interaction effect.

3. Results and Discussion

The fluctuation, growth and trend in area, production 
and yield of maize and area effect, yield effect and 
interaction effect towards production of maize have 
been analyzed for all the agro-climatic regions of 
Madhya Pradesh. 

3.1. Fluctuation in area, production and yield of 
maize 

The percentage contribution to total area of maize 
increased in all the agro-climatic regions of Madhya 
Pradesh except Malwa Plateau, where it decreased 
by 12 percent from 41 percent (the base year) to 29 
percent (current year) of the total area of maize in the 
state (Fig.4 and Fig. 5). It was found that percentage 
contribution to total area of maize increased from 4 
percent to 8 percent, 11 percent to 14 percent and 7 
percent to 14 percent in Kymore Plateau and Satpura 
Hills, other regions of Madhya Pradesh and Nimar 
Plains respectively, while in Jhabua Hills, It decreased 
from 13 percent to 12 percent. Similarly, in Satpura 
Plateau, it decreased from 13 percent to 12 percent of 
the total area of maize in the state. The area of maize 
was found to be stagnant in Northern Hill Region of 
Chhattisgarh i.e., 11 percent both in the current and 
base year in the period of study. (Fig. 4 & 5)

Fig. 4: Percentage contribution in area of maize in different Agro-Climatic Regions of 
Madhya Pradesh in the Base Year
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 The absolute area of maize was found to have 
increased in all the agro-climatic regions of Madhya 
Pradesh except Malwa Plateau, which experienced 
decrease of 17.82 percent during the period under 
study (Table -3). The maximum increase in the area 
under maize was found in Nimar plains (123.94%) 
followed by Kymore Plateau and Satpura Hills 
(117.82%), other regions of Madhya Pradesh (49.58%), 
Northern Hill Region of Chhattisgarh (16.81%), 
Satpura Plateau (9.85%) and Jhabua Hills (6.08). The 
fluctuation in area of maize was observed maximum 
in Kymore Plateau & Satpura Hills (49.93%) followed 
by Nimar Plains (39.31%), other regions of Madhya 
Pradesh (34.75%), Satpura Plateau (19.92%), Malwa 
Plateau (10.06%), Jhabua Hills (8.17%) and Northern 
Hill Region of Chhattisgarh (7.67%) .

 In Madhya Pradesh, percentage contribution to 
production of maize was also found to have increased 
in all the agro-climatic regions except Malwa Plateau, 
where it decreased by 12 percent from 41 percent (the 
base year) to 29 percent (the current year) of the total 
production of maize in the state (Fig. 6 and Fig. 7). It 
was found that percentage contribution to production 
of maize increased from 4 percent to 6 percent and 8 
percent to 18 percent in Kymore Plateau and Satpure 
Hills and Nimar Plains, respectively, of the total 
production of maize in the state. It was found to be 
stagnant in Northern Hill Region of Chhattisgarh, 
Satpura Plateau, Jhabual Hills and Other regions 
of Madhya Pradesh, i.e., at 9, 16, 12 and 10 percent, 
respectively, of the total production of maize in the 
state both in the current and base year during the 
period under study.

Fig. 5: Percentage contribution in area of maize in different Agro-Climatic Regions of 
Madhya Pradesh in the Current Year

Fig. 6: Percentage contribution in production of maize in different Agro-Climatic 
Regions of Madhya Pradesh in the Base Year
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 The absolute production of maize was also found 
to have increased in all the agro-climatic regions of 
Madhya Pradesh except Malwa Plateau, where it was 
found to have decreased by -3.53 percent during the 
period under study (Table -3). The maximum increase 
in the production of maize was found in Nimar plains 
(197.83%) followed by Kymore Plateau and Satpura 
Hills (117.02%), other regions of Madhya Pradesh 
(42.72%), Northern Hill Region of Chhattisgarh 

(36.39%), Satpura Plateau (34.50%) and Jhabua Hills 
(29.92 %). The fluctuation in production of maize 
was observed maximum in Nimar Plains (81.87%) 
followed by Kymore Plateau & Satpura Hills (70.74%), 
other regions of Madhya Pradesh (43.41%), Jhabua 
Hills (42.34%), Northern Hill Region of Chhattisgarh 
(40.01%), Satpura Plateau (30.99%) and Malwa 
Plateau (30.13%). 

TABLE 3: fLuctuatIon In Area, ProductIon and YIeLd of MaIze In DIfferent agro-CLIMatIc regIons of 
MadHya PradesH (000’ Ha)

Agro - Climatic Regions Base year Current 
year

Absolute 
change

Relative 
change (%)

Standard 
deviation

Coefficient of 
Variation (%)

Area
Northern Hill Region of 
Chhattisgarh

96.51 112.73 16.23 16.81 7.6 7.67

Kymore Plateau & Satpura 
Hills

37.66 82.03 44.37 117.82 22.4 49.93

Satpura Plateau 113.07 124.21 11.14 9.85 26.45 19.92
Malwa Plateau 345.9 284.25 -61.65 -17.82 30.77 10.06
Nimar Plains 61.83 138.47 76.63 123.94 32.67 39.31
Jhabua Hills 108.07 114.63 6.57 6.08 8.86 8.17
Other Regions 90.57 135.47 44.9 49.58 35.98 34.75
Madhya Pradesh 853.6 991.79 138.19 16.19 80.52 9.18

Production
Northern Hill Region of 
Chhattisgarh

153.93 209.94 56.01 36.39 53.23 40.01

Kymore Plateau & Satpura 
Hills

62.71 136.09 73.38 117.02 45.99 70.74

Satpura Plateau 274.33 368.97 94.64 34.5 97.63 30.99

Fig. 7: Percentage contribution in production of maize in different Agro-Climatic 
Regions of Madhya Pradesh in the Current Year
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Agro - Climatic Regions Base year Current 
year

Absolute 
change

Relative 
change (%)

Standard 
deviation

Coefficient of 
Variation (%)

Malwa Plateau 677.27 653.39 -23.88 -3.53 159.76 30.13
Nimar Plains 137.27 408.83 271.56 197.83 144.96 81.87
Jhabua Hills 202.14 262.63 60.49 29.92 70.25 42.34
Other Regions 164.43 234.67 70.24 42.72 68.95 43.41
Madhya Pradesh 1672.09 2274.53 602.44 36.03 520.2 33.67

Yield
Northern Hill Region of 
Chhattisgarh

1605.78 1822.08 216.3 13.47 454.84 35.38

Kymore Plateau & Satpura 
Hills

1551.67 1805.45 253.78 16.36 458.15 35.87

Satpura Plateau 2351.67 2919.91 568.24 24.16 501.68 22.15
Malwa Plateau 1836.07 2215.3 379.23 20.65 506.27 30.41
Nimar Plains 1960.2 2916.84 956.64 48.8 796.63 41.11
Jhabua Hills 1875.33 2300.87 425.54 22.69 624.98 40.44
Other Regions 1889.87 1778.16 -111.71 -5.91 382.92 25
Madhya Pradesh 1876.66 2054.12 177.46 9.46 439.98 27.55

TABLE 3: fLuctuatIon In Area, ProductIon and YIeLd of MaIze In DIfferent agro-CLIMatIc regIons of 
MadHya PradesH (000’ Ha)-contd.

 The yield of maize was found to have increased 
in all the agro-climatic regions of Madhya Pradesh 
except in the other regions, wherein it decreased by 
5.91 percent during the period under study. (Table 
-3) The maximum increase in the yield of maize was 
found in Nimar plains (48.80%) followed by Satpura 
Plateau (24.16%), Jhabua Hills (22.69%), Malwa 
Plateau (20.65%), Kymore Plateau and Satpura Hills 
(16.36%) and Northern Hill Region of Chhattisgarh 
(13.47%). The maximum fluctuation in the yield 
of maize was observed in Nimar Plains (41.11%) 
followed by Jhabua Hills (40.44%), Kymore Plateau 
& Satpura Hills (35.87%), Northern Hill Region of 
Chhattisgarh (35.38%), Malwa Plateau (30.41%), 
Other regions (25.00 %) and Satpura Plateau (22.15%).

3.2. Trend and growth in area, production and yield 
of maize

The trend and growth in area of maize were found 
to be positive and increased in all the agro-climatic 
regions except Malwa Plateau and Jhabua Hills. 
Highly significant simple growth in area of maize 
was found in Kymore Plateau and Satpura Hills 7.01% 
with compound growth of 5.31% per year followed 
by Nimar Plains (6.93% and 6.30%) per year. (Table 
-4) The positive and non-significant simple and 
compound growths in area of maize were found in 

the other regions of Madhya Pradesh (2.12 % and 1.22 
% per year) followed by Satpura Plateau (1.66% and 
1.40% per year), Northern Hill Region of Chhattisgarh 
(1.00% and 0.93% per year) during the period under 
study. The negative and non-significant simple and 
compound growths in area of maize were observed in 
Malwa Plateau (-1.76% and -1.74% per year) followed 
by Jhabua Hills (-0.069% and -0.12% per year) 
 
 In Madhya Pradesh, the trend growth in 
production of maize were found to be positive and 
increased in all the agro-climatic regions. Highly 
significant simple and compound growths in 
production of maize were found in Nimar Plains 
(12.90% and 10.54% per year) followed by Kymore 
Plateau & Satpura Hills (8.03% and 5.21% per year), 
Satpura Plateau (4.41% and 4.31% per year), Jhabua 
Hills (3.20% and 2.49% per year) and Northern Hill 
region of Chhattisgarh (3.19% and 2.27% per year), 
while simple growth in the other regions (2.65% 
per year)  of Madhya Pradesh was significant at 5 
% level and the compound growth was positive but 
non-significant (1.52% per year). The simple and 
compound growths in Malwa Plateau (0.17 % and 
0.17 % per year) were found to be positive but non-
significant during the period under study. 
 
 The trend and growth in the yield of maize were 
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found to be positive and have noticed increase in all the 
agro-climatic regions of Madhya Pradesh (Table-4). 
The highly significant simple and compound growths 
in the yield of maize were found in Nimar Plains 
(5.02% and 4.33% per year, while the simple growth 
was highly significant in Jhabua Hills (3.23% per 
year) and compound growth was significant at 5% 
level (2.86% per year). In Satpura Plateau, simple and 
compound growths were found significant (2.92% 
and 2.81% per year). In Malwa Plateau the simple as 

well as compound growth were also found significant 
with 2.05% 2.05% per year respectively. The positive 
but non-significant simple and compound growths 
in yield of maize were observed in Northern Hill 
Region of Chhattisgarh (1.86% and 1.46% per year) 
followed by Kymore Plateau & Satpura Hills (1.81% 
and 1.26% per year) and Other Regions of Madhya 
Pradesh (0.17% and 0.15%) per year during the period 
under study.

TABLE 4: trend and growtH In area, ProductIon and yIeLd of MaIze In dIfferent agro-cLIMatIc regIons of 
MadHya PradesH

Agro - Climatic Regions Base year Current year Absolute change
Area

Northern Hill Region of Chhattisgarh 0.99* 1.00 0.93
Kymore Plateau & Satpura Hills 3.14* 7.01 5.31
Satpura Plateau 2.20* 1.66 1.4
Malwa Plateau -5.38** -1.76 -1.74
Nimar Plains 5.76** 6.93 6.3
Jhabua Hills -0.07 -0.069 -0.12
Other Regions 2.20 2.12 1.22
Madhya Pradesh 8.84 1 0.93

Production
Northern Hill Region of Chhattisgarh 4.25 3.19 2.27
Kymore Plateau & Satpura Hills 5.22 8.03 5.21
Satpura Plateau 13.88** 4.41 4.31
Malwa Plateau 0.92 0.173 0.17
Nimar Plains 22.84 12.9 10.54
Jhabua Hills 5.31 3.2 2.49
Other Regions 4.21 2.65 1.52
Madhya Pradesh 56.63 3.66 3.17

Yield
Northern Hill Region of Chhattisgarh 23.93 1.86 1.46
Kymore Plateau & Satpura Hills 23.18 1.81 1.26
Satpura Plateau 66.17* 2.92 2.81
Malwa Plateau 39.13 2.35 2.05
Nimar Plains 97.32* 5.02 4.33
Jhabua Hills 49.90 3.23 2.86
Other Regions 2.58 0.17 0.15
Madhya Pradesh 26.26 1.64 1.45

Note: ** Significant at 1% level, * Significant at 5% level
SGR= Simple Growth Rate, CGR= Compound Growth Rate
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3.3. Area effect, yield effect and interaction effect 
towards production of maize 

The area effect, yield effect and interaction effect 
towards production of maize have been analyzed and 
presented in Table 5. It is observed from the data that 
the contribution of yield effect (47.39%) was found to 
be more than the area effect (44.93%) and interaction 
effect (7.67%) towards increase in production of maize 
in Madhya Pradesh. Amongst all the major maize 
growing agro-climatic regions the contribution of 
area effect was found more than the yield effect and 

interaction effect except for Jhabua Hills and Satpura 
Plateau, where yield effect was found to be dominant 
over area and interaction effect towards increase in 
production of maize.

 The maximum area effect was observed in 
Malwa Pleateau (505.56%) followed by Other regions 
(116.06%), Kymore Plateau & Satpura Hills (100.68%), 
Nimar Plains (62.65%), Northen Hills Regions of 
Chattisgarh (46.21%), Satpura Plateau (28.56%) and 
Jhabua Hills (20.31%) during the period under study. 

TABLE 5: area, YIeLd And InteractIon Effects In ProductIon of MaIze (%)

Agro - Climatic Regions Area effect Yield effect Interaction effect
Northern Hill Region of Chhattisgarh 46.21 46.04 7.74
Kymore Plateau & Satpura Hills 100.68 -0.31 -0.37
Satpura Plateau 28.56 65.03 6.41
Malwa Plateau 505.56 -493.51 87.96
Nimar Plains 62.65 16.68 20.67
Jhabua Hills 20.31 75.13 4.57
Other Regions 116.06 -10.74 -5.32
Madhya Pradesh 44.93 47.39 7.67

4. Conclusion and Policy Suggestions 

Thus, it can be concluded from the study that area, 
production and yield of maize was found to have 
increased in Madhya Pradesh as well as all the 
major maize growing agro-climatic regions of the 
state except Malwa Plateau and Jhabua Hills, where 
area decreased significantly during the period under 
study. It is also concluded that increase in yield of 
maize was found to be major contributor followed 
by increase in area towards increase production of 
maize in Madhya Pradesh. In all the major maize 
growing agro-climactic regions viz; Northern Hill 
Region of Chhattisgarh, Kymore Plateau and Satpura 
Hills, Malwa Plateau, and Nimar Plains, the increase 
in production of maize was found mainly due to 
area effect followed by yield and interaction effect 
expect in Satpura Plateau and Jhabua Hills where the 
increase in production of maize was mainly due to 
yield effect followed by area and interaction effect.

 Hence, it can be suggested that, as the area and 

yield of maize crop at the regions and state level had 
increased, efforts should be made to increase the 
extent of value addition for the maize production, 
viz., corn starch, corn oil, sorbitol, corn flakes, maize 
cob meals, corn syrup, high fructose corn syrup, etc., 
through establishment of processing plants in these 
promising maize growing regions of the state. Efforts 
should also be made to strengthen the existing storage 
and processing technology in the area where crop is 
stable during the period under study viz., Northern 
Hill Region of Chhattisgarh and Jhabua hills. Efforts 
should also be made to intensify maize production 
especially in those regions where the yield level 
at present is poor, viz., Northern Hills Region of 
Chhattisgarh, Malwa Plateau and Kymore Plateau 
and Satpura Hills. A comprehensive survey of the 
maize growers may be undertaken by the competent 
agencies to identify the problems faced by them in 
cultivation of maize in different agro-climatic regions 
especially in Malwa Plateau and Jhabua Hills.
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Reconciling Land Tenure System and Coffee Agro-Forestry System in Kodagu: A 
Contemporary Outlook

Gana Shruthy m.k*

Abstract

The present study was carried out to understand the influence of redeemed and unredeemed land tenure system 
in coffee agro-forestry system of Kodagu. The redeemed coffee land owners hold tree rights in coffee estates, 

whereas in case of unredeemed type of land tenure system, the government holds the tree rights, though the land 
legally belonged to the coffee grower.  In this context, this study attempts to understand the influence of different 
types of land tenures on productivity of coffee and changes in the cropping pattern of coffee agro-forestry system. For 
this purpose, the primary data pertaining to the study was collected from 60 Arabica and 60 Robusta growers from 
different land size categories between March to August 2016. The results revealed that the ‘tree rights’ conferred to 
the redeemed land tenure had prompted the growers to replace indigenous shade trees in coffee estates with exotic 
silver oaks (Grevillea robusta). Secondly, the study observed a gradual shift from higher quality Arabica to low 
quality Robusta variety of coffee, that was more pronounced in redeemed land (relative to unredeemed land). In 
case of Arabica variety of coffee, the productivity was higher in case of unredeemed land, however, contrast results 
were observed in Robusta estates. Overall, the study concludes that land tenure system had a modest impact on 
productivity of coffee.

Keywords: Land tenure system, Silver Oaks, Shade trees, Coffee, Productivity.

1. Introduction

Typically, all the agricultural system relies on land1, 
the ownership of which becomes a decisive factor 
in consideration that regulates agricultural land-use 
systems (Atteh, 1985).With respect to land, the legally 
or customary defined relation is the land tenure. In 
other words, land tenure is an institution governed 
by a set of rules and regulations, formulated by the 
society in order to regulate the human behavior in a 
particular direction (Payne, 2004). Nevertheless, the 
land tenure system also affects the natural resource 
management (Tenaw et al., 2009), and likelihood for 
improvement (Atteh, 1985), utilization of resources 
with respect to land (Tenaw et al., 2009), allocation of 
property rights within the society viz., rights to use, 
control, transfer land and other resources. 

 Now, taking into account land tenure system 
as an institution, this paper deals with two major 
land tenure systems in Kodagu, viz., redeemed and 
unredeemed land tenure systems. Under the Coorg 
Land and Revenue Regulation 1899, the redeemed 
owner holds tree rights or right to harvest trees 
in his estates, provided the land owner has made 
payment for timber values of trees. Whereas in case 

*Assistant Professor, Government First Grade College, Hulsoor, Bidar district, Karnataka state- 585416.
 This study is a part of PhD work of the author conducted at Institute for Social and Economic Change (ISEC), Bangalore.
 1 For convenience, land here also refers to other natural resources.

of unredeemed land, the government holds tree 
rights, though the land was legally owned by the 
coffee grower (Shrinidhi et al., 2006). In the latter 
case, the coffee growers needed to obtain permission 
from Karnataka Forest Department for tree felling 
besides the unredeemed land owners needed to pay 
prescribed seigniorage value to the government for 
tree felling (Garcia et al., 2010), thereby restricting 
the tree rights in their own estates (Uthappa, 2004). 
In other words, the land tenure system in Kodagu as 
institutions not only control the individual behavior 
(individual coffee growers were restrained from 
tree cutting), but also enable action in a particular 
direction (conservation of native shade trees).

 At a micro level, taking into account the land 
tenure system as vital institution in Kodagu, whether 
there is any impact on the coffee cropping pattern; 
economy and ecology of coffee in Kodagu is the key 
question. Thereby, from the economic perspective, 
the paper looks into the influence of land tenure 
system on productivity of coffee. Further, on the 
ecological aspect, the study would further attempt to 
understand, if the land tenure system of Kodagu had 
any impact on the changes in the shade tree pattern 
of coffee.
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2. Materials and methods

The survey employed both qualitative (in-depth 
interviews, extensive field observations, review of 
documents) and quantitative data collected among 
several actors in Kodagu for a period between 
march-july, 2016. For this purpose, a semi-structured 
questionnaire was prepared and pre-tested. The 
survey respondents were identified through multi-
stage stratified random sampling method, based on 
the latest official records of Coffee Board and Codagu 
Planters’ Association (CPA), Madikeri. In the first 
stage, three arabica and robusta liaison zones were 
selected. Two villages were randomly selected from 
each of the liaison zones. Finally, ten farmers were 
selected from each of these villages. A total of 120 
coffee holdings were visited during the survey, of 
which 60 were arabica holdings and 60 were robusta 
holdings. The secondary data pertaining to the study 
was collected from publications of Indian Coffee 
Board and earlier literature in the area. 

3. Results and discussions

3.1. Changes in cultivation practices: Shade grown 

coffee to partially sun grown (silver oak grown) 
coffee.

The classification of surveyed growers in accordance 
to different land tenure system is provided in the 
figure 1. It could be observed from the figure 2, that 
higher percent of silver oaks (Grevillea robusta)2 were 
present in the redeemed land viz., about 33 percent 
and 62 percent in redeemed Arabica and Robusta 
estates, respectively. In other words, the ‘tree rights’ 
conferred to redeemed estates had prompted the 
growers to plant exotic silver oaks (Grevillea robusta)  
in place of indigenous native tree species. On the other 
hand, the loss of shade canopy was observed more 
in redeemed land tenure (both arabica and robusta) 
thereby resulted in a major shift from traditional 
poly-cultures of native shade canopies to silver oak 
monoculture in coffee plantations (Damodaran, 
2002). Not surprisingly, the native shade trees were 
being replaced by exotic silver oaks due to rapid 
growth rate and less competitiveness with other crops 
(Okorio et al., 1994; Lott et al., 2000; Takaoka, 2008). 
Besides, the land tenure system in Kodagu permitted 
for easy felling of silver oaks for timber purpose and 
more importantly climbing support to pepper vines 
predominantly grown in coffee estates. 

Figure 1. Redeemed and unredeemed land among the surveyed estates  (%)

 Though the fast growing exotic silver oak 
(Grevillea robusta) was preferred over the other 
native species (due to its high timber value), however 

it had adverse impact on coffee production. For 
instance, (Abraham et al., 2013) the coffee bud 
emergence in the branches was adversely affected 

 2Silver oak was an alternative of income to coffee growers owing to its timber value. The growers did not require permission from        
the government for cutting and selling of silver oaks. Moreover, pepper vines were crept on silver oak trees.
  3The survey classified the growers into small (<2 ha), semi-medium (2-10 ha), medium (10-25 ha) and large (> 25 ha).
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Figure 2: Percentage of silver oak4  trees under different land tenure system

Source: Survey results. 

Figure 3: Shift from Arabica to Robusta variety under different land tenure 

Source: Field Survey

4Percent of silver oaks were calculated using (number of silver oak trees per ha/ Total number of shade trees per ha)*100

by the falling leaves of silver oaks that remained un-
decomposed for several months. Whereas in case of 
arabica, the silver oak trees did not ensure optimum 
filtered shade, thereby inducing pests and diseases 
like White Stem Borer (WSB), Coffee Leaf Rust (CLR) 
and Koleroga (Kurein et al., 2007). This reduced tree 
canopy in coffee estates had also resulted in increased 
temperature and reduced relative humidity, thereby 
making the environment uncongenial for cultivation 
of arabica as this variety required higher shade cover 
and a lower temperature. 

3.2.  Shift from Arabica to Robusta Variety of Coffee 
under Different Land Tenure Systems

The shift from Arabica to Robusta variety of coffee 
under different land tenure systems are provided in 
the Figure 3.  In all cases, except the small growers, 
the shift was more pronounced in the redeemed land. 
About 83.33 percent of the medium growers, followed 
by large (66.67 percent), semi-medium (61.11 percent) 
and 40 percent of the small growers in redeemed 
type of land tenure were in the process of shifting 
from Arabica to Robusta coffee. On the other hand, 
the shift towards Robusta was relatively low under 
unredeemed land tenure, except the case of small 
growers, wherein about 60 percent of growers were 
shifting towards Robusta, followed by semi-medium 
(38.89 percent), large (33.33 percent) and medium 
unredeemed Arabica growers (16.67 percent).

 Earlier, the Arabica variety coffee was cultivated 
under the canopy of thick shade cover that comprised 
of native tree species; however, it was now being 
converted to Robusta that required sparse shade 
(Garcia et al., 2009). Nevertheless, our studies revealed 

that redeemed land comprised of lesser number of 
shade trees, and a higher percent of silver oak. This 
in turn indicated that redeemed land comprised of 
lower shade canopies and sparse shade cover that 
were congenial for Robusta cultivation that required 
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lesser shade (40 percent) as against Arabica, which 
required more shade (70 percent) as evident in the 
unredeemed estates.
 
 In contrast to the above results, the redeemed 
owners with available ownership of tree rights were 
allowed for felling of indigenous trees which were 
being replaced with silver oaks that had maintained 
a lower shade in their estates (about 40 to 60 percent), 
as required by Robusta. Moreover, the lower 
maintenance costs and ease of production of Robusta 
supported by the land tenure system (specifically 

in the redeemed land) had prompted the Arabica 
growers to shift towards Robusta cultivation, which 
were more pronounced in the redeemed land (Figure 
3). 

3.4 Land tenure and productivity of coffee

The land tenure system impacts the agriculture and 
resource management as the secured property rights 
ensure sufficient impetus to the growers to enhance 
their productivity efficiencies while also ensure 
economic sustainability (Tenaw et al., 2009). 

Figure 4. Productivity of Arabica (kg/ha) under different Land Tenure 

Figure 5. Productivity (Kg/ha) of Robusta under different Land Tenure System

Source: Field Survey.
The productivity of Arabica variety of coffee under 
different land tenure systems is shown in the Figure 
4. The productivity was higher in unredeemed land 
(813 kg/ha) than the redeemed land (798 kg/ha).  
In the unredeemed land tenure, the productivity 
was highest among the large growers (825 kg/ha), 

followed by medium (812 kg/ha), semi-medium (811 
kg/ha) and small (800kg/ha). On the other hand, in 
case of redeemed land, productivity was found to be 
highest among the large growers (812kg/ha), semi-
medium (806kg/ha), medium (794kg/ha) and small 
growers (766kg/ha).
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 The overall productivity of redeemed robusta 
estates was found to be 1715 kg/ha, much higher 
than the unredeemed land (1472 kg/ha). The Robusta 
productivity in redeemed estates were highest in the 
medium (1750 kg/ha), followed by small (1712 kg/
ha), semi-medium (1711kg/ha) and large growers 
(1683 kg/ha), whereas productivity of Robusta in the 
unredeemed land was highest in the medium (1542 
kg/ha), followed by semi-medium (1464 kg/ha), 
small (1437 kg/ha) and large (1400 kg/ha) (Figure 5).

 The shade tree density was found to be higher 
in unredeemed Arabica estates (359 shade trees/
ha), relative to the redeemed Arabica estates (239 
shade trees/ha), as the former land tenure system 
restricted the growers to harvest the native tree 
species. Likewise, Sathish et al., 2012 notes a higher 
tree density and volume under unredeemed land 
tenure system. This higher shade tree density in 
unredeemed land provided optimum shade for 
Arabica variety. The shade trees in Arabica estates 
also controlled the incidence of White Stem Borer 
(WSB) in Arabica. Thus, it could be concluded that 
the land tenure system (unredeemed land) had an 
impact on productivity of Arabica, as the control of 
tree rights by the forest department had compelled 
the growers to conserve indigenous tree species in 
their estates, thereby maintained a higher shade 
cover in their estates that also had a positive impact 
on productivity of Arabica.

4. Conclusions

1. Overall, the land tenure system in Kodagu as the 
norms and rules set by the Government or as an 
institution had a modest impact on the coffee 
agro-forestry system, productivity and coffee 
production practices. 

2. The tree rights provided to the redeemed coffee 
owners, had prompted them to replace the 
indigenous shade trees with the fast growing 
exotic silver oaks, thereby reducing the tree 
canopy in the coffee estates and prefer to cultivate 
coffee under sun, thereby gradually transforming 
the well-known ‘traditionally shade grown 
Indian coffee’ into ‘sun grown/partially sun-
grown coffee’.

3. It was also observed that the shift from high 
quality Arabica to low quality Robusta was more 

pronounced in the redeemed land tenure system. 
While, the shift towards Robusta was relatively 
low among the Arabica unredeemed land. 

4. The productivity of Arabica was higher in the 
unredeemed land, owing to the higher number 
of shade trees in unredeemed land that provided 
optimum shade canopy as required by Arabica 
variety of coffee. However, contrast results were 
observed in Robusta, whereby the productivity 
of Robusta was higher in case of redeemed land. 

4.2. Policy suggestions

1. The current land tenure system is very traditional 
as having been formulated about 500 years ago by 
the then rulers of the Haleri Dynasty of Kodagu, 
latter consented by the British government that 
persist even today in conflict with the interests 
of the land holders of Kodagu. Thus, in order 
to reconcile the ‘traditional land tenure system’ 
as an institution with the modern system, the 
government needs to execute a formal revenue 
survey system.

2. Currently, the fast growing silver oaks are 
replacing the indigenous shade trees in Kodagu, 
more pronounced in the case of redeemed land. 
Nevertheless, the current laws are less stringent 
on the cultivation and marketing of silver 
oaks that could adversely impact the coffee 
eco-systems in the Western Ghats. However, 
the government should set the laws on the 
restrictions or limitations of cultivation of silver 
oaks in the coffee estates. 

3. The land tenure system in Kodagu has led to the 
differences in the shade tree composition as well 
as the exotic shade tree species. It would be more 
ecologically beneficial to encourage cultivation 
of ‘shade grown coffee’, rather than ‘sun grown’ 
or ‘partially sun grown coffee’ to maintain the 
fine balance between economics and ecology of 
coffee. The existing coffee plantations should be 
encouraged to cultivate, preserve and promote 
more number of indigenous shade tree species. 
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1. Background

Green Revolution technology helped to increase 
crop output and farmer's income considerably over 
time. Adoption of high yielding varieties along 
with irrigation and chemical fertilizer resulted in 
higher crop yield. However, owing to the change 
in preferences in crop production techniques over a 
period of time, several new challenges have emerged 
impacting long term food security. Deteriorating 
soil health is one of the concerns borne out of the 
intensive cultivation of the land. The practice of 
Integrated Nutrient Management has great scope 
for maintenance of soil fertility and of plant nutrient 
supply from all possible sources of organic, inorganic 
and biological components in an integrated manner.

 Chemical fertilizers are important source of 
nutrients for plant growth. With the advent of 
fertilizer responsive crop varieties, total consumption 
of nitrogenous, phosphatic and potassic fertilizers 
increased from about 1.1 million tonnes in 1966-
67 to 27.8 million tonnes in 2011-12. The level of 
consumption of fertilizers is highly varied across 
states from 54 Kg/ha in Himachal Pradesh to 243 
Kg/ha in Punjab during 2011-12. It is reported that 
many parts of India experienced deficiency of not 
only primary nutrients, but also secondary and micro 
nutrients. Government of India had undertaken 
initiatives to ameliorate the situation and encourage 
the farmers for balanced use of fertilizers. Farmers 
are encouraged to test their soil periodically and 
apply fertilizers based on the deficiency of nutrients 
in soil. This is intended to ensure balanced supply of 
nutrients for maintaining soil health and improving 
crop productivity. 

 However, there is no systematic farmers survey 
based study available assessing the effectiveness of 
these programmes on crop productivity, extent of 
soil testing for nutrient deficiency and adoption of 
recommended doses of fertilizers by farmers based 
on the soil tests.

The present study focussed on adoption of soil testing, 
constraints in the application of recommended doses 
of fertilizers and its impact on crop productivity on 
two selected crops such as paddy and maize in the 
state of Karnataka.
 
 The present study relied on the primary data 
collected from the sample farmers growing paddy 
and maize for the reference period of 2012-13. A 
sample of 150 farmers was selected for each crop 
for assessing the application of recommended dose 
of fertilizers and its impact on crop production. The 
survey also involved control group of 100 farmers for 
each crop for assessing the effect of the application 
of the recommended dose of fertilizers on crop 
productivity and income.

2. Summary of Findings

2.1. Trend in Fertilizer Consumption

The consumption of NPK fertilizers has increased 
considerably in the state of Karnataka overtime. 
However, there is a large variation in fertilizer 
consumption across districts. The top fertilizer 
consuming districts are Belgaum, Bellary, Raichur, 
Koppal and Bagalkot. Among the fertilizer types, 
urea accounted for about 65 percent of the total 
consumption of straight Nitrogen (N) fertilizers, 
Diammonium Phosphate (DAP) accounted for 51 
percent of total P2O5 consumption and other complex 
fertilizers accounted for 37 percent. Despite increase 
in consumption of fertilizers, deficiency of nutrients 
particularly micronutrients in soil has been reported.

2.2. Socio-economic Characteristics of the Sample 
Households

Out of soil test paddy farmers, small farmers 
accounted for a large proportion followed by large 
farmers, marginal farmers and medium farmers. In 
case of control farmers also, small farmers constituted 
the largest proportion followed by large farmers and 



26  │ Agricultural Situation in India │ May, 2019

Agro-Economic rEsEArch

marginal farmers. The average age of both soil test 
and control farmer was worked out almost same in 
these two independently drawn sample. Similarly, 
there was not much difference in the education status 
of control and soil test farmers with average years 
of schooling recorded at 8.7. Average family size, 
number of people engaged in agriculture, and average 
years of experience in agriculture were also by and 
large found same among the sample farmer groups.

 With respect to maize soil test farmers, small 
farmers constituted about 37.40 percent followed 
by medium (28.30%), large (21.20%) and marginal 
farmers (12.90%), respectively. A similar pattern 
was also observed for maize control farmers with 
dominance of small famers whose proportion in 
total sample was 42.2 percent. Average age of control 
farmers was 46 years whereas for soil test farmers 
it was 44 years. Average year of education attained 
by maize soil test farmers was higher than that of 
control farmers. There was considerable difference 
in the percentage of farmers’ being member in any 
associations. It was found that 27 percent of control 
farmers and 18 percent of soil test farmers were 
member of agriculture related associations within 
the village.

2.3. Details of Operational Land Holdings

The net area operated by paddy soil test farmers 
was higher than that of control farmers. In fact, land 
operated by soil test farmers was 9.29 acres, out of 
which 7.85 acres was irrigated and 1.44 acres un-
irrigated. For control farmers, net operational area 
was worked out at 8.99 acres, out of which about 
seven acre was irrigated and two acres un-irrigated. 
Cropping intensity among soil test farmers was 
estimated to be higher than control farmers. In case 
of maize soil test farmers, leased- in land, leased-out 
land and uncultivated land was negligible with the 
net operational area of 8.22 acres. For control farmers, 
net operated area was worked out at 7.5 acres, out 
of which 4.18 acres was irrigated and 3.31 acres was 
un-irrigated. Cropping intensity was higher among 
the soil test farmers.

2.4. Source of Irrigation

Canal water was the major source of irrigation for 
the paddy sample farmers in the study area followed 
by river/ponds and bore wells. In fact, canal water 
irrigated over 50 percent of the net irrigated area. In 
case of maize farmers, bore well was the predominant 

source of irrigation with overall coverage of 46 
percent of the net irrigated area. For control farmers, 
the second important source of irrigation was open/
dug well, while for soil test farmers after bore well 
irrigation, the rest of the area was spread more or less 
equally under open/dug well, river/pond and canal.

2.5. Cropping Pattern, Area under HYVs and Value 
of Output

Among soil test and control paddy farmers, the 
proportion of area allocated for paddy cultivation 
was significantly higher at 74% of gross cropped 
area. Paddy was cultivated in all the three seasons 
in the study area. Other important crops grown by 
the sample farmers were maize, cotton and jowar. 
The sample farmers allocated significant area for 
cultivation of plantation crops like arecanut and betel 
leaves. In case of maize, sample farmers cultivated 
it during kharif and rabi seasons. Overall, kharif 
maize occupied about 58 percent, while rabi maize 
accounted for 7.6 percent of (Gross Cropped Area) 
GCA. Other important crops grown were cotton 
and sugarcane. Interestingly, all the sample farmers 
cultivated improved varieties of paddy and maize.

 Value of output per acre varied from Rs. 37826 
for large farmers to Rs. 48586 for marginal farmers 
among control farmers. However, for soil test farmers, 
value of output per acre was recorded the highest 
for large farmers followed by marginal and small 
farmers. Similarly, for maize farmers also, value of 
output varied across farm size groups with no distinct 
pattern. For maize control farmers, per acre value of 
output was the highest for small farmers followed by 
large and medium farmers. Among soil test farmers, 
large farmers registered the highest value of output 
per acre followed by medium and small farmers.

2.6. Details of Farm Assets Holding

The level of mechanization was observed to be more 
or less uniform across control and soil test farmers of 
paddy and maize. Density of tractor was relatively 
high among paddy famers as compared to maize 
farmers. In fact, number of tractor per household 
varied from 0.45 to 0.46 among paddy farmers, while 
it varied from 0.20 to 0.22 among maize farmers. 
However, density of harrow and cultivators was 
relatively high for maize farmers. The sample farmers 
had electric motors and sprayers. The density of 
bullock cart was higher among maize farmers. 
Overall, value of assets per household was higher for 
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paddy farmers than maize farmers.

2.7. Agricultural Credit Availed

About 93 percent of soil test paddy farmers and 
88 percent of control farmers availed credit from 
the institutional sources of lending. Among the 
institutional sources, a high proportion of sample 
farmers took credit from the cooperative credit 
societies and commercial banks. However, average 
credit per household was relatively high for non-
institutional sources such as money lenders indicating 
that institutional sources have large clientele base, but 
average loan advanced per household was lower. A 
similar pattern was observed for maize farmers also.

2.8. Soil Testing

Analysis of survey data revealed that relatively a 
high proportion of small and medium farmers of 
paddy and maize tested their soil in the last three 
years. Average area covered under soil test was high 
for large farmers. However, small farmers registered 
the highest proportion of area covered under soil test 
(86.7% of net operated area) as compared to other 
farmer categories. Area covered under soil test for 
marginal farmers was 75.7 percent. Most of the soil 
samples were reportedly collected by the officials 
of the Department of Agriculture. In case of maize, 
small farmers constituted about 37.4 percent of total 
soil tested farmers followed by medium and large 
farmers. Average area covered under soil test was 
high for large farmers. But, in terms of area covered 
as percentage of net operated area, it was the highest 
for marginal farmers followed by small farmers and 
medium farmers.

 Among soil tested paddy farmers, around 92 
percent stated that increase in crop yield was the 
reason behind soil testing. The other important 
reasons stated were the peer farmer pressure, 
motivation from village demonstration/training/
exposure visits to places with best farming practices 
and interest to adopt new technological practices. 
Maize sample farmers also mentioned similar reasons 
with a slight variation in their proportion for testing 
of soil. In case of control farmers of paddy, 71 percent 
of farmers opined that they did not test their soil 
because they did not know whom to contact for 
details on soil testing. Second major reason indicated 
was that they did not know how to take soil sample. 
Further, soil test laboratories were reportedly located 
far away from villages, which desists them from soil 

testing. With respect to maize control farmers, about 
72 percent mentioned that they did not know how to 
take soil samples and 64 percent indicated that they 
did not know whom to contact for getting details on 
soil testing. About 50 percent of maize farmers also 
mentioned that soil testing laboratories are located 
far away from villages.

2.9. Application of Recommended Doses of 
Fertilizers by Soil Test farmers

The level of adoption of recommended doses of 
fertilizers by the soil test farmers was around 23 
percent in case of paddy growers and 11 percent 
in case of maize farmers. Interestingly, a large 
proportion of paddy farmers (94%) expressed 
willingness to continue to apply recommended 
doses of fertilizers as it helps to maintain better soil 
health and provides better yields. However, in case 
of maize farmers, only 59 percent showed interest to 
continue to apply recommended doses of fertilizers 
as there was reportedly decline in yield. Among farm 
size groups, relatively a high proportion of medium 
farmers in case of paddy and large farmers in case 
of maize expressed willingness to follow the soil test 
based fertilizer application in future.

 The paddy and maize sample farmers expressed 
various constraints in the application of recommended 
doses of fertilizers. The important constraints faced 
by the farmers included no technical advice on 
method and time of fertilizer application, difficult to 
understand and follow the recommended doses and 
high prices of chemical fertilizers. Analysis of actual 
quantity of fertilizers applied showed that control 
farmers of paddy and maize applied more amounts 
of fertilizers than soil test farmers. In addition to 
chemical fertilizers, about 55 percent of the control 
farmers and 67 percent of the soil test farmers used 
organic manures in paddy. A high proportion of soil 
test farmers applied organic manures as compared 
to control farmers. Both quantities applied and 
area covered were also higher for soil test farmers. 
However, use of organic manure in maize was 
limited. Soil test farmers of maize applied both farm 
yard manure and vermi-compost, while control 
farmers applied farm yard manure along with some 
amount of bio fertilizers.

2.10. Impact of Adoption of Recommended Doses 
of Fertilizers

Average yield of paddy was estimated at 24.63 quintal 
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per acre for soil test farmers and 23.38 quintal for 
control farmers indicating that soil test farmers had 
achieved yield level by 8.35 percent over control 
farmers. In case of maize, soil test farmers realized 
better yield by 3.84 percent compared to control 
farmers. In fact, average yield of soil test maize 
farmers was 19.24 quintal per acre and those of 
control farmers it was 18.53 quintal. Among farm 
size groups, medium farmers achieved higher level 
of yield than other farmers. There was a mixed 
pattern of yield difference observed between soil 
test and control farmers of maize for different farm 
size groups. Notwithstanding, average yield of soil 
test maize farmers was higher than control farmers. 
Most sample farmers of paddy and maize opined 
that use of recommended doses of fertilizers helped 
to increase yield.

3. Conclusions

Based on the detailed analysis of data and summary of 
findings, the following conclusions have been drawn.

(i) Small farmers constituted the highest proportion 
of total soil test farmers of paddy and maize. 
That is, small farmers showed more interest to 
adopt soil testing which was reflected in terms of 
area covered under soil testing. The proportion 
of small farmers' paddy area covered under soil 
testing was 86.7 percent of net operated area 
and in case of maize it was 85.4 percent. The 
proportion of maize area of marginal farmers 
covered under soil testing was 90.5 percent.

(ii) Among soil tested paddy and maize famers, 
over 90 percent mentioned that the reason for 
testing soil was to increase the crop yield. The 
other important reasons indicated were peer 
farmer pressure and motivation from the village 
demonstrations/training given by the state 
Department of Agriculture.

(iii) About 70 percent of paddy control farmers and 
72 percent of maize control farmers indicated 
that they did not know how to take soil samples. 
Almost the same proportion of paddy and maize 
control farmers also indicated that they did 
not know whom to contact to know details of 
soil testing as the reasons for not adopting soil 
testing.

(iv) The level of adoption of recommended doses of 
fertilizers among the soil test farmers was very 

low at 23 percent for paddy and 11 percent for 
maize. A significant proportion of these farmers 
expressed willingness to continue to follow the 
soil test based fertilizer application. Among 
farm size groups, a high proportion of medium 
farmers in case of paddy and large farmers in 
case of maize expressed willingness to follow 
recommended doses of fertilizers.

(v) Among the constraints faced in the adoption 
of recommended doses of fertilizers, most soil 
test paddy and maize farmers indicated lack 
of technical advice on method and time of 
application, difficulty in understanding and 
following the recommended doses, and high 
prices of chemical fertilizers.

(vi) With respect to actual quantity of chemical 
fertilizers, analysis showed that control farmers 
of paddy and maize applied more amounts of 
fertilizers than soil test farmers. However, as 
compared to control farmers, soil test farmers 
applied a relatively large amount of organic 
manures.

(vii) Average yield of paddy and maize of soil test 
farmers was much higher than yield achieved 
by control farmers. Average yield of paddy of 
soil test farmers was 24.63 quintal and the yield 
of maize was 19.24 quintal per acre. In case of 
paddy, yield difference between soil test farmers 
and control farmers was 8.35 percent and for 
maize it was 3.84 percent.

 3.1. Policy Recommendations

(i) There is greater awareness about soil testing 
among the farmers. But, soil testing facilities 
are not easily accessible and unfortunately all 
the state government controlled soil testing 
laboratories at the district level have been 
closed. There is a need to revive the soil testing 
laboratories preferably at the taluk level 
with modern facilities and adequate staff for 
generating accurate and reliable results.

(ii) The concept of soil health and importance of 
maintaining soil fertility should be incorporated 
in all the training programmes. Farmers should 
also be educated about the ways of enriching 
soil fertility through appropriate cultivation 
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practices such as crop rotation, mulching and 
minimum tillage.

(iii) The scientific method of collection of soil samples 
is very important to assess the nutritional status 
of soil. There is a need for conducting regular 
training programmes for building capacity of 
farmers on collection of soil samples and reading 
of soil test results, understanding of which is of 
utmost important for adoption of recommended 
doses of fertilizers. Further, soil health cards 

should be printed on laminated sheets to protect 
them from soiling and damaging.

(iv) Impact of excessive use of chemical fertilizers 
on soil has been well recognised by the farmers. 
However, organic inputs are not readily 
available in adequate quantity. Regular training 
programmes and method demonstrations 
should be organised to educate the farmers for 
producing their own organic inputs by utilising 
available farm wastes.
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1. Introduction

Dairy industry occupies key role in agriculture and 
rural development. It embraces the production of milk, 
its preparation for sale as well as for manufacturing of 
dairy products. The Central Statistical Organization, 
Department of Statistics, Government of India, under 
the Annual Survey of Industries, has classified dairy 
industry under industries major group-20, Food 
Manufacturing Industries. A dairy industry depends 
on milk. Milk is raw material for dairy product. Milk 
is the ‘nature's perfect food’ for all ages. It has almost 
all the vital nutrients needed for growth and well 
being of the human body. Milk is the richest source of 
calcium and essential amino acids which is good for 
bone formation. It is particularly beneficial for people 
recovering from sickness, children, sports person, aged 
ones, women, etc. The dairy development in India 
has twin objectives of increasing total milk supply 
on commercial basis and diversifying agricultural 
structure by developing dairy as a supplementary 
or principal occupation which would help increasing 
the income of the small and marginal agriculturists 
and/or landless labourers. Dairy industry occupies 
an important place in Indian economy. The growth of 
Indian dairy sector has been spectacular during the 
past three decades. The Indian dairy industry is not 
only a vital producer of essential food items but also it 
is one of the largest employers in the country in both 
the rural as well as semi urban and urban region. It 
gives an income opportunity to about eight crores 
families across India. Apart from the nutritional 
importance of milk for human consumption, dairying 
provides employment to the vest number of persons 
with no means of production of their own and put 
them to productive work so as to enable them to 
contribute to the national product and earn their share 
in it. It processes tremendous potential for providing 
employment to the massive rural population. It can 
equitably distribute the gains and thus assists even the 
weakest sections of our society. Further, milk is one of 
the few commodities which give the producer a large 
share of what the consumer pays for it. Thus, dairying 
is a very important instrument for the upliftment of 

the rural economy of our country. Dairy development 
on modern lines would generate additional income 
and employment in rural areas itself and can act as 
an effective instrument for social change in rural 
India. Keeping these views in mind, the present study 
was taken up in one of the eastern state of India, i.e., 
Chhattisgarh with following specific objectives:

1. To assess the present status of dairying 
with reference to animal distribution, milk 
production, consumption and marketable 
surplus. 

2. To identify the constraints in dairy development 
from supply side, institutional deficiency and 
processing infrastructure. 

3. To identify different central and state government 
schemes related to dairy development at 
district level and document technical as well 
as operational details of the schemes and 
understand how convergence is ensured. 

4. To analyse cost of production and marketing 
across different size of dairy farms related to 
dairy co-operative societies and non-dairy co-
operative societies.

5. To determine awareness about various schemes 
among milk producers and suggest broad areas 
for focussed interventions for promoting dairy 
development.

6. To suggest suitable policy measures for effective 
convergence of various schemes for the benefits 
of dairy farmers.

2. Data and Methodology

Both secondary and primary data was collected for 
the study. The secondary data on dairy development 
efforts, various schemes implemented and in 
force, changes in size and composition of livestock 
population and milch animals as well as milk 
production across regions, per capita milk availability, 
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the Milk Producers and Convergence of all Central and State Schemes at District Level 
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infrastructure available, related data was compiled 
from the offices of the NDDB and State Department 
of A, H and D Chhattisgarh as well as from the 
government publications such as Livestock Census 
(Department of Animal Husbandry), Statistical 
Abstract of the State, Economic Surveys and related 
websites of Chhattisgarh State.
 
 The primary data was collected from the 
selected milk producers, Dairy Cooperative Societies 
and Private Dairies in Chhattisgarh State through 
structured and pre-tested schedules/questionnaires 
provided by the Coordinator, Agro-Economic 
Research Centre for the states of Gujarat and Rajasthan, 
Sardar Patel University, Vallabh Vidyanagar, Anand, 
Gujarat. This interview schedule was translated into 
local language (Hindi) and pre-tested in the area 
under study.
 
 Four districts, viz., Raipur, Bilaspur, Rajnandgaun 
and Durg were selected on the basis of 100 potential 
districts list prepared by the NDDB, Anand from 
different regions/zones in order to capture a holistic 
macro picture at the state. Four villages were selected 
from each selected district in which two villages 
nearer to the district headquarter (One village 
having dairy cooperative and one village without 
dairy cooperative) and two villages about 25-50 kms 
away from the district headquarter (One village 
having dairy cooperative and one village without 
dairy cooperative). Hence, total 16 villages were 
selected in Chhattisgarh State. 15 milk producers 
were selected randomly from each selected village. 
Thus, total sample size of milk producers in State was 
240. The milk producers were further categorized as 
Small Milk Producers (1-2 Milch animal), Medium 
Milk Producers (3-5 Milch animal) and Large Milk 
Producers (above 5 Milch animal) as per holding of 
a number of bovine population (cattle and buffalos)- 
random selection from total milk producers list 
(without village census). The primary data on various 
parameters related cost of milk production was 
collected from 3 milk producers from each village 
(one each from three categories) Data was collected 
from District Officials of every District and Dairy 
Cooperative Society through interview and office 
bearers of every Dairy Cooperative Society were 
interviewed. The Secondary data of the study related 
to the years from 2001 to 2015, while primary data 
was collected for the year 2015-16.

3. Findings

The main findings which may be drawn from this 
study are as follows: 

3.1. Dairy Development in Chhattisgarh

The Chhattisgarh contributed only 0.82 percent in 
total milk production (155491 thousand tonnes) of 
India. The per capita availability of milk is found too 
less in Chhattisgarh (132 gm/capita) as compared to 
all India average (329 gm/capita). However, milk 
production, showed increasing trend in Chhattisgarh 
with the magnitude of 37.657 thousand tonnes/year 
during the period 2001-15.
 
 Chhattisgarh contributed only 3.93 percent of 
total livestock population of the country (382974 
thousand).The state recorded maximum population 
of goats (52.93%) followed by cattles (5.14%), 
pigs (4.2%) and buffaloes (1.28%) of the country. 
Among different livestock species, cattle contributes 
highest share (65.25%) followed by goats (21.44%), 
buffaloes (9.24%), pigs (2.92%), and sheeps (1.12%) 
in total livestock population. The population of local 
cows, cross breed cows and goats were found to be 
increased with the magnitude of 2.07, 12.46 and 7.78 
thousand/year, respectively, while the population 
of buffaloes were found to be decreasing with 
the magnitude of -6.71 thousand/year during the 
period 2001 from to 2015 in Chhattisgarh. The milk 
production of different livestock species was found to 
be increasing with the magnitude of 24.92, 4.33, 7.67 
and 0.75 thousand tonnes/ year in local cows, cross 
breed cows, Buffaloes and goats.
 
 The 9 breeds of cow and 4 breeds of buffaloes 
were found in Chhattisgarh, out of 9 breeds of 
cows, Gir, Sahiwal, Red-Sindhi, Jersey, Holstein, 
Tharparker, Ongole and Hariyana were found in 
all the districts of Chhattisgarh. Out of 4 breeds of 
buffaloes, Nagpuri and Mehsana were found in all 
the districts of Chhattisgarh. Gir and Jersey breed of 
cows were found to be used for milk purpose, while 
Sahiwal, Tharparkar, Ongole and Kosali were used 
for dual purpose; the Holstein breed was used for 
milk and meat purposes.
 
 Chhattisgarh State had 15040.34 numbers of 
livestock. Out of which Rajnandgaon (6.05%) was 
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to have maximum number of livestock followed by, 
Juspur (5.70%) and Bilaspur (5.58%). As far as density 
of population of livestock per sq. km is concerned, 
the maximum density of livestock was found in Durg 
(203/km) followed by Raipur (187/km), Bemetra 
(170/km), Jangir (165/km) and Kondagaon (157/
km). The maximum density of bovines population 
was also found in Durg (175/km) followed by Raipur 
(160/km), Bemetra (144/km) and Janjgir (141/km). 
Chhattisgarh produces 1277.753 thousand tonnes of 
milk in 2015-16, out of which the maximum milk was 
obtained through Indian breed cow (39%) followed 
by degraded native cow (25%), buffalo native breed 
(16%) and buffalo advance breed (8%). 
 
 Out of total milk production (1277.753 thousand 
tonnes), the highest milk production was also 
found in Durg (6.90%) followed by Raipur (6.78%), 
Rajnandgaon (6.45%), Bilaspur (6.24%), Janjgeer 
(5.83%), Balodbajar (5.63%), Raigarh (5.28%), 
Mahasamund (4.63%), Kabirdham (4.55%), Balod 
(4.44%), Bemetra (4.29%) and Dhamtari (4.26%).
 
 There were 6546 dairy units found in 
Chhattisgarh, out of which 25.65 percent were found 
in urban and sub urban area and rest 74.35 percent 
were located in rural areas. Out of total urban dairies, 
highest were found in Raipur (22.33%) followed by 
Durg (19.12%), Korba (9.83%), Rajnandgaon (8.93%), 
Bastar (5.36%), Dhamtari (5%), Jushpur (4.41%), 
Koriya (4.11%), Bilashpur (3.99%) and Raigarh (3.45%) 
districts of Chhattisgarh.

3.2.   Policies and Programmes for Dairy Development 
in Chhattisgarh

Apart from the Central and State government 
programs, the state milk federations have evolved 
a variety of schemes that provide incentives to the 
milk producers through milk cooperative societies. 
National Livestock Policy 2013 formulated by 
Central Government aimed at increasing livestock 
productivity and production in a sustainable manner, 
protecting the environment, preserving animal 
bio-diversity, ensuring bio-security and farmers’ 
livelihood. Chhattisgarh has achieved an impressive 
growth of 3.84 per cent per year in milk production 
during 2001-02 to 2015-16. It is suggested that on the 
line of suggestive measures made by the working 
group for 12th five year plan, all the ongoing schemes 
should be converged and put under three mega 
schemes: a) Animal Production, b) Livestock Health 
and c) Dairy Development. In addition to this, fodder 

development programme should also be included 
in the state livestock development programme on 
priority basis to accelerate livestock development and 
milk production in the State.

3.3.  Socio-economic Characteristics of Milk 
Producers

The decision making gender in most of the households 
(HHs) under Dairy Cooperative Society (DCS) was 
found to be male (96.67%) and belonged to Hindu 
(100%) community and majority of them were from 
OBC (87.50%) social group. Their primary source of 
income was found to be agriculture (90.00%) followed 
by dairying (5.00%), agricultural labour (4.12%) and 
services (0.83%). Their average size of holding was 
found to be 2.97 ha, out of which 1.73 ha (58.25 %) was 
under irrigation. They have 27 years experience of 
rearing cattle. The majority of them belong to Above 
Poverty Line (57.50 %) income group with kaccha 
(45.00%) followed by pucca (28.33%) and semi-pucca 
(26.67%) house structure. As far as socio-economic 
profile of Non Dairy Cooperative Society (NDCS) 
HHs is concerned, the similar findings were observed, 
however their experience in dairy (32 years) was 
found more as compared to DCS HHs (27 years) and 
majority of them reported that their primary source 
of income was highest from dairy (63.72%) followed 
by agriculture (18.61%), service (10.96%) and labour 
(6.71%).
 
 The majority of HHs related to DCS (96.7%) 
or NDCS (98.3%) have male gender and they have 
approximately 50 years of age. Their average size of 
family was found to be of 7 members constituted of 
3 male, 3 female and a child. The average age of the 
family was found to be approximately 20 years. The 
average education of the respondent was between 5 
(NDCS) to 6 years (DCS) of schooling. Out of total 7 
members, 3 were found to work in their dairy farms 
as family labour.
 
 Kharif was found to be major crop season in the 
area under study, in which an average HH, whether 
related to DCS (61.30%) and NDCS (51.29%), devoted 
their maximum gross cropped area. On an average 
level in kharif paddy (95.66%) followed by soybean 
(3.77%) were found to be major crops, while paddy 
(43.14%) followed by wheat (27.80%) and Gram 
(27.80%) were found to be major Rabi crops in DCS 
HHs farms. The similar finding was observed in case 
of NDCS HHs farms. However, cropping intensity 
of an average HH related to NDCS (181%) farm 
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was more as compared to DCS (156%) farm, while 
HHs related to DCS (4.76 ha) found to have more 
gross cropped area as compared to HHs related to 
NDCS (3.63 ha). The no/negligible area under fodder 
cultivation confirmed that the cropping pattern of 
dairy owners was not matched with their farming 
system.

3.4.  Cost of Milk Production and Awareness

The herd strength and types, no. of cattle sheds and 
present value of cattle shed across different size of 
dairy farms related to DCS and NDCS indicate that 
at overall level the population of local cows (4.17 and 
4.01) was more as compare to buffaloes (1.38 and 
3.68), cross breed cows (0.28 and 0.89) and others 
(0.72 and1.24) with 65.7 and 38.2, 57.1 and 50.6, 55.1 
and 53.5, and 56.0 and 0 percent milch animals, 
respectively.
 
 At overall level on an average, small, medium 
and large size dairy farms have 3.13 and 5.13, 5.38 
and 8.38, 11.3 and 15.28 animals at their farms, out 
of which milch cattle were found to be 46.3 and 
25.72, 62.8 and 43.11 and 55.3 and 44.17 percent in 
case of DCS and NDCS respondents, respectively. 
As far as different types and number of cattle shed 
are concerned, kachha, semi pucca and pucca cattle 
sheds were found to be in similar proportion that is 
1/3rd, with their average present value of Rs. 11700 
and 16058, 19850 and 28167, and 35792 and 51583 
different respondents of DCS and NDCS at overall 
level, respectively.
 
 The majority of respondents whether related to 
DCS or NDCS have deshi, Sahiwal, Gir, Tharparker, 
Hariyana, Redsindhi and Kosali breed of local/ 
indigenous cows. Some of them were found to rear 
Jersey, Holstein and ongole crossbreed cows. In 
buffaloes, Murrah, Surti, Nagpuri, Niliravi, Mehsana 
and Deshi breed were found to be common breed in 
the study area.
 
 The feature of breedable animals, viz., age at 1" 
calving, lactation order, length of lactation period, 
peak yield at last and previous lactation among 
different species such as local cow, cross breed and 
buffalo on an average at overall were found to be 
6.6, 6.8, and 6.8 years with 36.1,37.9 and 47 months 
at I" calving and III“ lactation order with length 
of lactation period of 189.1, 224.1 and 262.5 days 
including peak yield at last (1.3,3.0 and 2.5) and 
previous (1.7,3.8 and 3.3) lactation in case of DCS, 

respectively. While in NDCS, it was found to be on an 
average 6.3, 5.9, and 7.0 years with 34.1,39.1 and 48.3 
months at I" calving and IV" lactation order except 
buffalo with length of lactation period of 164.3, 233.0 
and 268.6 days including peak yield at last (1.4,3.7 
and 3.2) and previous (1.8,4.9 and 4.4).
 
 Major source of water availability during rainy 
and winter season in case of DCS was found to be 
tube well (58.33%), followed by open wells (26.67%) 
and village talawadi (15%). An average HH used 
to cover 203.08 m distance to carry water, while in 
summer season the major source of water availability 
for dairy purpose was found to be village talawadi 
(8.20%) followed by open wells (10.83%) and tube 
well (6.67%) and the distance cover to carry water 
was found to be 526.42 m. The alternative source of 
water supply in across all the season was found to be 
village talawadi followed by tube wells.
 
 In case of NDCS, the major source of water 
availability for dairy purpose was found to be tube 
wells (43.33%) followed by village talawadi (25.00%), 
open wells (16%) and canal (16%) during rainy and 
winter season with an average distance of about 200 
meters to carry water. During summer season, the 
major source of water availability was found to be 
tube well (56.67%) followed by open well (22.5%), 
village talawadi (12.50%) and canal (8.33%) with an 
average distance of 130 meter to carry water. The 
alternative source of water supply during rainy 
season was found to be tube well (50%) followed 
by village talawadi (29.17%) open well (16.67%) and 
canal (4.17%), during the winter season tube well 
(79.17 %) followed by Open well (12.50%) village 
talawadi (7.50%) and canal (0.83 %) while in summer 
season it was tube well (83.33 %) followed by open 
well (15.83%) and canal (0.83%).
 
 The majority of HHs reported that the supply 
of water during all the season was adequate and 
of normal quality. At overall level, an average HH 
reported to feed 15.7, 11.1 and 11.7 kg./animal/
day of green fodder, 4.6, 5.1, and 7.2 kg/animal/
day dry fodder and 1.0, 1.5 and 2.1 kg/animal/day 
concentrates to the local cow, cross breed cow and 
buffalo, respectively in case of DCS. While in NDCS 
an average HH reported to feed 16.1, 5.9 and 0.9; 
18.7, 8.9 and 1.6; 22.9, 13.2 and 2.3 kg/animal/day 
green fodder, dry fodder and concentrates to local 
cow, cross breed cow and buffalo, respectively. An 
average bovine was fed 8 kg/day grasses grazing in 
both cases of DCS and NDCS.
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 An average dairy owner respondent earn 
approximately 3 days (male) and 3 days (female) 
per day employment irrespective to DCS/NDCS 
or small/medium and large size group. The main 
activities of employment were found to be fodder 
management followed by shed management. None 
of the respondents was found to spend their time on 
animal health.
 
 An average DCS farmers reported that they did 
not expend for vaccination as these facilities are made 
available by Dairy Co-operative Societies at free of 
cost, the same with the case of NDCS where it is made 
available by the State Government and Veterinary 
Hospitals. The medicine costing only Rs.1.8, Rs. 2.0 
and Rs. 0.8 in case of DCS and Rs. 206, Rs. 252 and 
Rs. 139 in case of NDCS were used in local cow, cross 
breed cow and buffaloes, respectively.
 
 The majority of dairy owner were found to use 
natural services instead of artificial insemination. On 
an average a HH serviced his local cow and buffalo 
2.0 and 1.0 times, respectively, in a year and spend 
Rs. 340 (local cow) and Rs. 250 (buffalo) per year as 
service charge. On an average, he spends Rs. 115-233/ 
year for visit of doctor for treatment of their local cow, 
cross breed and buffaloes, respectively.
 
 The milk obtained through local cows, cross 
breed cows and buffaloes were found to be more 
in rainy season as compared to winter and summer 
season amongst both the respondents whether related 
to DCS and NDCS across different size of dairy farms.
 
 Amongst different species of cattle, cross breed 
cows gave more milk in all seasons as compared 
to buffaloes and local cows in dairy farms of DCS 
respondents, while buffaloes gave more milk in all 
the seasons as compared to cross breed and local cows 
in NDCS respondents dairy farms. However, cross 
breed cow (3.501/day) gave more milk as compared 
to buffaloes (3.211/day) in winter season in case of 
dairy farm related to NDCS respondents.
 
 Out of total respondents, more than 60 per 
cent were aware of different vaccination, artificial 
insemination and dairy development programmes 
of the State Government. 100% DCS respondents 
reported that main sources of information was 
dairy cooperative societies, while majority of 
NDCS respondents reported their main sources of 
information was neighbour (38.3%) followed by 
media (30.0%).

 Raring of cross bread cows was found more 
economical as compared to buffalos and local cows 
across different size of farms, whether related to DCS 
and NDCS respondents.

3.5.  Production and Marketing of Milk

Out of total milk production the maximum milk 
was obtained from local cow (145.1 1) as compared 
to buffalo (80.61) and cross breed cow (22.11) in the 
dairy farms of the respondents related to DCS, while 
in NDCS dairy farms the quantum of buffalo milk 
(249.0 1) was found to be more as compared to local 
cow (78.6 1) and cross breed (69.2 1) milk. The size of 
dairy farms was positively related to total production 
as well as marketable surplus of milk from all the 
spices of cattle.
 
 The HHs used to receive more price for buffalo 
milk (Rs.24.26/1) as compared to local cow (Rs.22.5/l) 
and cross breed cow (Rs.20.86/l) milk in DCS, while 
in NDCS, price of Buffalo milk (Rs.30.66/1) was 
found to be more as compared to local cow (Rs. 
23.49/1) and Cross breed cow (Rs.25.33/l) milk. The 
respondents related to NDCS covered more distance 
as compared to DCS respondents, accordingly their 
cost of transportation was also found to be more as 
compared to DCS respondents.
 
 At overall level, majority of male (above 80%) 
received income from sale of milk followed by female 
(below 20%) in the family of sample HHs, whether 
they were related to DCS or NDCS. As regards to 
family expenses and expenses incurred in animal feed 
and health, it is observed that as the size of dairies 
increased, the income spent on family expenses and 
animal feed and health were also increased.

3.6.  Constraints Faced in Production and Marketing 
of Milk

The DCS and private dealers were found to be main 
service provider for cattle feed, mineral mixtures 
etc to the respondents. The majority of respondents 
reported that the supply of cattle feed was found to 
be adequate in the area. However, the cost of cattle 
feed and mineral mixture was found to be high. All 
the respondents informed that cattle feed and desired 
varieties of fodder seed was available on time. The 
Emergency Veterinary Services (EVS) was not found 
to be adequate; it is poor and not available to them on 
time. The cost incurred in visit of doctor varied from 
Rs. 150 (DCS) to Rs. 209 (NDCS) per visit. It was found 
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to be high under NDCS but comparatively low under 
DCS. However, all the respondents appreciated the 
delivery and application of quality and quantity of 
vaccine and semen along with its timely availability. 
The majority of respondents reported that the 
provision of loan in the society for purchasing cattle 
is inadequate. Most of the households mentioned that 
the charges for insurance (Rs./animal) is very high.
 
 As far as output delivery system is concerned, 
the milk was found to be delivered through agent/
milk parlour and milk vendor in case of DCS and 
NDCS respectively. The majority of respondents 
related to DCS (98%) reported that the price received 
by them is low, while NDCS (89%) respondents felt 
that it is adequate. The majority of them were found 
to receive the payment of milk within 15 days. The 
majority of respondents reported that incentives/
bonus for supplying milk in cooperative societies 
was adequate (59%), while no such provision exists 
in case of NDCS. The system for advance payment 
of milk did not prevailed in the area under study.
 
 The various constraints which are faced 
by the milk producers have been classified into 
infrastructural, economic, marketing, technical, socio-
psychological and other constraints.
 
 The most important infrastructural constraints 
which producer respondents faced always are low 
average milk yield of the milch animals, unavailability 
of cattle feed and fodder seed on credit, unavailability 
of green/dry fodder throughout the year, lack of 
training facilities and infrequent visit of veterinary 
staff.
 
 The high cost of fodder seed, low price of milk 
offered for sale, high cost of veterinary medicines, 
cross breed cow, cattle feed and mineral mixture, low 
provision of loan in society or govt. for purchasing 
cattle, low incentives or bonus for supplying milk and 
high charges of emergency veterinary services and 
insurance are found to be most important economic 
constraints and occurred always as reported by the 
majority of sample producers related to DCS and 
NDCS.
 
 The unavailability of market for value added 
products, no or less advance payment for milk by 
society/vendors, low risk taking behaviour and less 
knowledge about marketing strategies were found to 
be most important marketing constraints reported by 
the producers for majority of respondents related to 

DCS and NDCS.
 
 Lack of knowledge about cheap and scientific 
housing of animal, poor conception rate through 
artificial insemination and lack of technical guidance 
about the animal husbandry and dairy management 
were found to be the most important technical 
constraints as reported by majority of producer 
respondents related to DCS, while respondents 
related to NDCS reported that they had no specific 
constraints that they felt always, however, 33 and 34 
percent of them reported that unavailability of high 
genetic merit bull and poor conception rate through 
Artificial Insemination (AI) were important technical 
constraints faced by them sometimes in the area under 
study.
 
 The most important socio-psychological 
constraints that majority of milk producers related 
to DCS felt in production and marketing of milk 
were their lower socio- economic conditions, lack of 
cooperation and coordination among members, poor 
purchasing power, lack of time due to engagement in 
domestic/agricultural work and milk of cross-breed 
cow has poor acceptability in family member, while 
the respondents related to NDCS, the majority of them 
did not report any socio-psychological constraints 
except poor acceptability milk of cross-breed cow in 
family members. It is also clear from the results of the 
study that the majority of respondents related to DCS 
reported that they never meant for influential people, 
while majority of respondents related to NDCS felt 
that they are always meant for influential people in 
the area under study.
 
 The unavailability of medicine and equipment 
required for quality milk and unavailability of 
chilling facilities at village level for milk preservation 
(100%), low acceptability of AI in buffalo (100%), 
poor housing to milch animals (89%),poor access to 
organized markets in getting proper milk price (89%), 
non availability of improved fodder seed (89%), poor 
access to organized markets in getting proper milk 
price (89%), lack of ectoparasites control programmes 
(89%), uneconomical capital investment on quality 
milk production (89%), ecological factors- high heat/
temperature, high cold, etc., (89%), competition from 
established and large units (89%), dirty politics in 
Cooperative (89%), poor irrigation facility to grow 
fodder crops (76%), poor knowledge about scientific 
animal husbandry practices and dairy farming (78%), 
unavailability of medicine and equipment required 
for quality milk production (76%) and lack of milk 
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testing and animal screening facilities (78%) were 
found to be other constraints faced by majority of HHs 
in production, processing and marketing of milk in 
the study area.
 
 The constraints faced by Milk Cooperative 
Societies and Private Dairy Units in supply of milk, 
infrastructure and marketing of milk were also 
assessed for the study area. A large numbers of small 
producers, no/less provision for advance payment 
for milk by the societies/vendors, unavailability of 
cattle feed and fodder seed on credit, unavailability 
of emergency veterinary services, infrequent visit 
of veterinary staff, unsuitability of time of delivery 
of milk during winter due to bitter cold in early 
hours of the day, unavailability of green/dry fodder 
throughout the year, occasional availability of semen 
at AI centres and low average yield of milch animals 
were found to be major constraints faced by the 
majority of milk cooperative societies/private dairy 
units in the area under study.
 
 Unavailability of market for value added 
products, competition from private dairy farms 
and unstable price of milk are major constraints in 
marketing of milk were found to be always faced by 
majority of milk cooperative societies, while private 
dairy units were never found to be facing these 
constraints in the study area.

4.  Conclusions and Policy Recommendations 

The following conclusion and policy recommendations 
are drawn from the above findings:

1. Chhattisgarh State occupied pivotal position 
in terms of goat population contributing more 
than 50 per cent population of the country but 
it is still unorganized sector in the State. Hence, 
efforts are required to be made to organize this 
as an industry through cooperative or producers 
companies as goat milk has tremendous 
advantages and is better than the cow and 
buffalo milk.

2. It is suggested to be covered in all the State 
and Central Government Schemes under the 
Umbrella of Chhattisgarh Cooperative Dairy 
Federation Limited. This would not only bring 
the improvement in milk production in a 
sustainable manner but also ensure social and 
economic improvement of the milk producers 
with equity. As suggested by the working group 

for 12th Five Year Plan, all the ongoing schemes 
should be classified under the Mega Schemes: a) 
Animal Production, b) Live-stock Health and c) 
Dairy Development. Apart from this, it is also 
suggested that fodder development should 
also be included as a separate sub head for the 
development of dairy sector in real sense.

3. Cropping pattern of the milk producers was 
not found to be tuned with fodder requirement. 
None of the selected respondent cultivates 
fodder in a scientific manner due to lack of 
knowledge about the package and practices 
of fodder cultivation in the area under study. 
Hence, efforts should be made to popularize 
the recent fodder technology to ultimate milk 
producer because without fodder development 
a dairy industry would not get its proper shape 
in the State.

4. At village level, infrastructure of Dairy 
Cooperatives was not found up to the mark. 
Therefore, there is an urgent need to support all 
the Cooperative Societies running at the village 
level for a balanced development of dairy sector.

5. Several constraints were found to prevail in 
infrastructure, economic, marketing, technology, 
socio-psychological, quality services, etc., in the 
study area. Hence, utmost efforts are required 
to remove these constraints not only for the 
development of dairy sector in the State but also 
to ensure and enhance the income of the milk 
producers and to stabilize it at higher level.

6. It was also observed that awareness about the 
dairy and other development programmes 
including livestock insurance, etc., among 
the HHs were very poor. Therefore, there is 
a need to increase publicity of these schemes 
on mobiles, etc., in local language for effective 
dissemination of livestock related information 
in general and dairying in particular.

7. There is a need of more modern semen stations 
across all the districts of the State operated 
by both private and Government agencies. 
Dairy cooperatives and private players must 
be allowed to start their own centre to supply 
quality semen. Milk producers must be trained 
about the profile of available semen to make them 
more educated about the artificial insemination.
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Procurement of Rice 
The total procurement of rice stood at 37.44 million 
tonnes till 29.03.2019, as against 31.16 million tonnes 

during the corresponding period of last year. The 
details are given below:

ProcureMent of rIce
(In Thousand Tonnes)

State

Marketing Season
2018-19

Corresponding
Period of last Year

(upto 29.03.2019) 2017-18

Procurement Percentage to Total Procurement Percentage to Total

1 2 3 4 5

Andhra Pradesh 2982.36 7.97 2762.22 8.86

Chhatisgarh 4080 10.90 3206.86 10.29

Haryana 3909.40 10.44 3992.17 12.81

Maharashtra 382.60 1.02 157.91 0.51

Punjab 11334.01 30.27 11838.78 37.99

Tamil Nadu 1048.81 2.80 470.17 1.51

Uttar Pradesh 3213.08 8.58 2861.23 9.18

Uttarakhand 461.8 1.23 38.24 0.12

Others 10025.59 26.78 5831.74 18.72

Total 37437.65 100.00 31159.32 100.00

Source: Department of Food & Public Distribution.

COMMODITY REVIEWS

Foodgrains
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ProcureMent of wHeat

           (In Thousand Tonnes)

State

Marketing Season
2018-19

(upto 05.10.2018)

Corresponding
Period of last Year

2017-18

Procurement Percentage to Total Procurement Percentage to Total

1 2 3 4 5

Haryana 8784 24.54 7432 20.76

Madhya Pradesh 7313 20.43 6724 18.78

Punjab 12692 35.46 11706 32.70

Rajasthan 1532 4.28 1245 3.48

Uttar Pradesh 5294 14.79 3699 10.33

Others 180 0.50 18 0.05

Total 35795 100.00 30824 100.00

    Source: Department of Food & Public Distribution. 

Procurement of Wheat 
 
The total procurement of wheat during rabi 
marketing season 2018-19 up to 05.10.2018 is 

35.80 million tonnes as against 30.82 million 
tonnes during the corresponding period of last 
year. The details are given below: 
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Oilseeds 

The Wholesale Price Index (WPI) of nine major 
oilseeds as a group stood at 145.5 in March, 
2019, showing a decrease of 0.95 percent over 
the previous month. However, it increased by 
4.90 percent over the previous year.

 The WPI of all individual oilseeds showed 
a mixed trend. The WPI of groundnut seed 
(1.28 percent) and niger seed (15.19 percent) 
increased over the previous month. However, 
the WPI of rape and mustard seed (-2.72 percent), 
cotton seed (-0.42 percent), copra (coconut) 
(-1.21 percent), gingelly seed (sesamum) (-2.35 
percent), safflower (-1.90 percent), sunflower 
(-3.53 percent) and soybean (-1.44 percent) 
decreased over the previous month. 

Manufacture of Vegetable and Animal Oils 
and Fats

The WPI of vegetable and animal oils and 
fats as a group stood at 114.2 in March, 2019, 
which shows a decrease of 1.04 percent over the 
previous month. Moreover, it decreased by 2.39 
percent over the corresponding months of the 
previous year.  The WPI of groundnut oil (10.39 
percent) increased over the previous month and 
WPI of rapeseed oil remained constant over the 
previous month.  However, the WPI of mustard 
oil (-0.73 percent), soybean oil (-1.06 percent), 
sunflower oil (-0.72 percent), copra oil (-3.46 
percent) and cotton seed oil (-1.37 percent) 
decreased over the previous month. 

Fruits and Vegetable

The WPI of fruits and vegetable as a group stood 
at 144.4 in March, 2019, showing an increase 
of 6.02 percent over previous month and an 
increase of 9.15 percent over the corresponding 

month of the previous year.

Potato

The WPI of potato stood at 132.2 in March, 2019, 
showing a decrease of 0.90 percent over the previous 
month. However, it increased by 1.30 percent over 
the corresponding month of the previous year.

Onion

The WPI of onion stood at 108 in March, 2019, 
showing an increase of 2.56 percent over the 
previous month and a decrease of 31.34 percent over 
the corresponding month of the previous year.

Condiments and Spices

The WPI of condiments and spices (group) stood 
at 125.5 in March, 2019, showing a decrease of 1.72 
percent over the previous month and a decrease of 
1.95 percent over the corresponding month of the 
previous year.

 The WPI of black pepper, chillies (dry) and 
turmeric decreased by 4.11 percent, 1.96 percent and 
1.25 percent, respectively, over the previous month.
 
Raw Cotton

The WPI of raw cotton stood at 117.1 in March, 
2019, showing an increase of 3.54 percent over the 
previous month and an increase of 13.36 percent 
over the corresponding month of the previous year.

Raw Jute

The WPI of raw jute stood at 202.6 in March, 2019, 
showing an increase of 0.65 percent over the previous 
month and an increase of 22.20 percent over the 
corresponding month of the previous year.

Commercial Crops
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wHoLesaLe PrIce Index of coMMercIaL croPs
 ( Base Year : 2011-12=100)

Commodity latest 
Mar, 2018

month
 Feb, 2019

year 
Mar, 2019

% Variation over the 
Month               Year

Oilseeds 138.7 146.9 145.5 -0.95 4.90

Groundnut Seed 114.3 125.2 126.8 1.28 10.94

Rape & Mustard Seed 136.1 143.3 139.4 -2.72 2.42

Cotton Seed 137.7 143.4 142.8 -0.42 3.70

Copra (Coconut) 209.4 206.7 204.2 -1.21 -2.48

Gingelly Seed (Sesamum) 130.1 174.4 170.3 -2.35 30.90

Niger Seed 179.4 143.5 165.3 15.19 -7.86

Safflower (Kardi Seed) 139.0 157.5 154.5 -1.90 11.15

Sunflower 104.4 127.4 122.9 -3.53 17.72

Soyabean 156.0 159.8 157.5 -1.44 0.96

Manufacture of vegetable 
and animal oils and fats 117 115.4 114.2 -1.04 -2.39

Mustard Oil 119.3 123.5 122.6 -0.73 2.77

Soyabean Oil 112.6 113.7 112.5 -1.06 -0.09

Sunflower Oil 107.4 110.5 109.7 -0.72 2.14

Groundnut Oil 103.7 113.6 125.4 10.39 20.93

Rapeseed Oil 109.8 112.7 112.7 0.00 2.64

Copra Oil 175.4 185.1 178.7 -3.46 1.88

Cotton Seed Oil 109.0 109.8 108.3 -1.37 -0.64

 

Fruits & Vegetables 132.3 136.2 144.4 6.02 9.15

Potato 130.5 133.4 132.2 -0.90 1.30

Onion 157.3 105.3 108.0 2.56 -31.34

 Condiments & Spices 128.0 127.7 125.5 -1.72 -1.95

Black Pepper 145.1 136.4 130.8 -4.11 -9.86

Chillies (Dry) 125.4 117.4 115.1 -1.96 -8.21

Turmeric 124.7 111.9 110.5 -1.25 -11.39

 

Raw Cotton 103.3 113.1 117.1 3.54 13.36

Raw Jute 165.8 201.3 202.6 0.65 22.20
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Statistical Tables 
Wages

1 daILy agrIcuLturaL wages In soMe states (category-wIse)
(In Rs.)

State District Centre

M
ot

h 
&

 Y
ea

r

D
ai

ly
 N

or
m

al
 W

or
ki

ng
 

H
ou

rs

Fi
el

d 
La

bo
ur

O
th

er
 A

gr
i. 

La
bo

ur

H
er

ds
m

an

Skilled Labour

C
ar

pe
nt

er

Bl
ac

k 
Sm

ith

C
ob

bl
er

M W M W M W M M M

Andhra Pradesh
Krishna Ghantasala Dec,2018 8 388 275 500 NA 300 NA 400 NA NA

Guntur Tadikonda Nov,2018 8 365 308 350 NA 325 NA NA NA NA

Telangana Ranga Reddy Arutala May,18 8 650 266 500 NA NA NA 600 550 NA

Karnataka
Bangalore Harisandra Sep, 17 8 360 340 400 350 400 300 600 450 NA

Tumkur Gidlahali Sep,17 8 250 200 250 200 250 NA 300 280 NA

Maharashtra
Bhandara Adyal Oct, 17 8 200 150 250 150 200 150 350 250 200

Chandrapur Ballarpur July, 18 8 300 150 300 150 200 NA 250 250 150

Jharkhand Ranchi Gaitalsood Nov, 17 8 230 230 230 230 230 230 317 317 NA

1.1 daILy agrIcuLturaL wages In soMe states (oPeratIon-wIse)
(In Rs.)

State District Centre Month 
& Year
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Assam Barpeta Laharapara April 18
M 8 250 250 250 250 250 NA NA NA NA

W 8 NA NA 200 200 200 NA NA NA NA

Bihar Muzaffarpur Bhalui Rasul -
M 8 NA NA NA NA NA NA NA NA NA

W 8 NA NA NA NA NA NA NA NA NA

Shekhpura Kutaut Dec, 17
M 8 350 NA 350 NA 300 NA 500 NA NA

W 8 NA NA NA NA NA NA NA NA NA

Chhattisgarh Dhamtari Sihava March, 18
M 8 NA NA NA 150 180 175 300 200 200

W 8 NA NA NA 130 160 150 NA 150 NA

Gujarat* Rajkot Rajkot Jan, 19
M 8 238 245 231 224 198 178 479 471 450

W 8 300 250 227 213 195 156 NA NA NA

Dahod Dahod Jan, 19
M 8 293 293 164 164 164 NA 371 321 286

W 8 NA 250 157 157 157 NA NA NA NA
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1.1  daILy agrIcuLturaL wages In soMe states (oPeratIon-wIse)-Contd.
(In Rs.)

State District Centre Month 
& Year
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Haryana Panipat Ugarakheri May,18
M 8 400 400 400 400 400 NA 550 400 NA

W 8 NA 300 300 350 300 NA NA NA NA

Himachal 
Pradesh Mandi Mandi June,16

M 8 NA 182 182 182 182 182 300 300 NA

W 8 NA 182 182 182 182 182 NA NA NA

Kerala Kozhikode Koduvally June, 18
M 4-8 960 NA NA 800 970 NA 900 NA NA

W 4-8 NA NA 650 650 650 NA NA NA NA

Palakkad Elappally June, 18
M 4-8 NA 550 NA 550 634 NA 650 NA NA

W 4-8 NA NA 300 300 300 NA NA NA NA

Madhya 
Pradesh Hoshangabad Sangarkhera June, 18

M 8 250 NA 250 250 250 150 400 400 NA

W 8 NA NA 250 250 250 150 NA NA NA

Satna Kotar June, 18
M 8 200 200 200 200 200 200 350 350 350

W 8 NA 200 200 200 200 200 NA NA NA

Shyopurkala Vijaypur June, 18
M 8 NA 300 NA NA NA 300 300 300 NA

W 8 NA 300 NA NA NA 300 NA NA NA

Odisha Bhadrak Chandbali June, 18
M 8 250 250 250 300 300 250 450 400 350

W 8 NA 220 220 250 250 250 NA NA NA

Ganjam Aska June, 18
M 8 350 250 250 350 300 250 500 400 350

W 8 NA 220 220 300 250 220 NA NA NA

Punjab Ludhiyana Pakhowal March, 18
M 8 480 480 480 500 400 NA 480 480 NA

W 8 NA NA NA NA NA NA NA NA NA

Rajasthan Barmer Kuseep Dec, 18
M 8 NA NA 400 NA NA 500 700 500 NA

W 8 NA NA 200 NA NA NA NA NA NA

Jalore Sarnau Dec, 18
M 8 400 NA 300 NA NA NA 450 300 NA

W 8 NA NA 300 NA NA NA NA 300 NA

Tamil Nadu* Thanjavur Pulvarnatham June, 18
M 8 NA 347 NA 333 375 NA 500 350 NA

W 8 NA NA 150 144 139 NA NA NA NA

Tirunelveli Malayakulam June, 18
M 8 NA 187 181 500 380 NA NA NA NA

W 8 NA NA NA 175 NA NA NA NA NA



May, 2019 │ Agricultural Situation in India │  43

Commodity Reviews

1.1  daILy agrIcuLturaL wages In soMe states (oPeratIon-wIse)-concLd.
(In  Rs.)

State District Centre Month 
& Year
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Tripura State Average Oct, 17
M 8 361 323 311 317 304 306 359 324 275

W 8 NA 256 256 252 253 280 NA NA NA

Uttar 
Pradesh* Meerut Ganeshpur Oct,18

M 8 300 300 300 300 300 NA 500 NA NA

W 8 NA 250 250 250 250 NA NA NA NA

Aurraiya Aurraiya Oct, 18
M 8 NA 300 300 NA 300 NA 500 NA NA

W 8 NA NA 300 NA 300 NA NA NA NA

Chandauli Chandauli Oct, 18
M 8 NA NA NA NA 225 NA 400 NA NA

W 8 NA NA NA NA 225 NA NA NA NA

  M - Man 
 W - Woman
 NA - Not Available
 NR – Not Reported
  * States reported district average daily wages
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PrIces
2.  wHoLesaLe PrIces of certaIn agrIcuLturaL coMModItIes and anIMaL HusBandry Products at seLected 

centres In IndIa 

Commodity Variety Unit State Centre Mar-19 Feb-19 Mar-18

Wheat PBW 343 Quintal Punjab Amritsar 2000 2000 1675

Wheat Dara Quintal Uttar Pradesh Chandausi 1980 1890 1625

Wheat Lokvan Quintal Madhya Pradesh Bhopal 1800 1880 1770

Jowar - Quintal Maharashtra Mumbai 3100 3400 2300

Gram No III Quintal Madhya Pradesh Sehore 3780 3750 3425

Maize Yellow Quintal Uttar Pradesh Kanpur 1865 1950 1425

Gram Split - Quintal Bihar Patna 5800 5820 5500

Gram Split - Quintal Maharashtra Mumbai 5700 5800 5000

Arhar Split - Quintal Bihar Patna 7025 7025 5700

Arhar Split - Quintal Maharashtra Mumbai 6400 6400 5800

Arhar Split - Quintal NCT of Delhi Delhi 6100 5650 5600

Arhar Split Sort II Quintal Tamil Nadu Chennai 6800 7200 5800

Gur - Quintal Maharashtra Mumbai 4400 4000 4500

Gur Sort II Quintal Tamil Nadu Coimbatore 4200 4500 4800

Gur Balti Quintal Uttar Pradesh Hapur 2400 2300 2250

Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 3500 3900 3320

Mustard Seed Black Quintal West Bengal Raniganj 4300 4350 4200

Mustard Seed - Quintal West Bengal Kolkata 4020 4200 4200

Linseed Bada Dana Quintal Uttar Pradesh Kanpur 4200 4300 4300

Linseed Small Quintal Uttar Pradesh Varanasi 4210 4200 4400

Cotton Seed Mixed Quintal Tamil Nadu Virudhunagar 1950 1850 1650

Cotton Seed MCU 5 Quintal Tamil Nadu Coimbatore 2700 2700 2560

Castor Seed - Quintal Telangana Hyderabad 5100 5000 4000

Sesamum Seed White Quintal Uttar Pradesh Varanasi 10885 11250 7400

Copra FAQ Quintal Kerala Alleppey 10150 11250 12250

Groundnut Pods Quintal Tamil Nadu Coimbatore 5200 5200 5300

Groundnut - Quintal Maharashtra Mumbai 6700 6100 5200

Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 1350 1370 1305

Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1275 1400 1400

Groundnut Oil - 15 Kg. Maharashtra Mumbai 1500 1480 1300

Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1710 1850 1865
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Commodity Variety Unit State Centre Mar-19 Feb-19 Mar-18

Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 1445 1415 1425

Castor Oil - 15 Kg. Telangana Hyderabad 1680 1650 1350

Sesamum Oil - 15 Kg. NCT of Delhi Delhi 1760 1760 1550

Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 3100 3300 2150

Coconut Oil - 15 Kg. Kerala Cochin 2205 2355 2580

Mustard Cake - Quintal Uttar Pradesh Kanpur 1800 1870 1700

Groundnut 
Cake - Quintal Telangana Hyderabad 3214 3286 2929

Cotton/Kapas NH 44 Quintal Andhra pradesh Nandyal 5500 5250 4400

Cotton/Kapas LRA Quintal Tamil Nadu Virudhunagar 5200 5150 NA

Jute Raw TD 5 Quintal West Bengal Kolkata 4675 4600 3925

Jute Raw W 5 Quintal West Bengal Kolkata 4725 4650 3975

Oranges - 100 No NCT of Delhi Delhi 583 583 750

Oranges Big 100 No Tamil Nadu Chennai 550 600 600

Banana - 100 No. NCT of Delhi Delhi 417 417 500

Banana Medium 100 No. Tamil Nadu Kodaikkanal 600 530 675

Cashewnuts Raw Quintal Maharashtra Mumbai 76000 85000 100000

Almonds - Quintal Maharashtra Mumbai 58000 61000 72000

Walnuts - Quintal Maharashtra Mumbai 63000 64000 75000

Kishmish - Quintal Maharashtra Mumbai 23000 26000 18000

Peas Green - Quintal Maharashtra Mumbai 5300 6200 3000

Tomato Ripe Quintal Uttar Pradesh Kanpur 1175 650 600

Ladyfinger - Quintal Tamil Nadu Chennai 1800 2000 1500

Cauliflower - 100 No. Tamil Nadu Chennai 2200 1430 1300

Potato Red Quintal Bihar Patna 950 920 750

Potato Desi Quintal West Bengal Kolkata 750 400 1100

Potato Sort I Quintal Tamil Nadu Mettuppalayam 1863 1847 1587

Onion Pole Quintal Maharashtra Nashik 500 400 850

Turmeric Nadan Quintal Kerala Cochin 11500 12000 12000

Turmeric Salam Quintal Tamil Nadu Chennai 10000 11000 11800

Chillies - Quintal Bihar Patna 9950 9850 11000

2. wHoLesaLe PrIces of certaIn agrIcuLturaL coMModItIes and anIMaL HusBandry Products at seLected 
centres In IndIa-Contd.
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Commodity Variety Unit State Centre Mar-19 Feb-19 Mar-18

Black Pepper Nadan Quintal Kerala Kozhikode 30000 30000 37500

Ginger Dry Quintal Kerala Cochin 24000 25000 13500

Cardamom Major Quintal NCT of Delhi Delhi 120000 118000 78000

Cardamom Small Quintal West Bengal Kolkata 170000 150000 100000

Milk Buffalo 100 Liters West Bengal Kolkata 5200 5200 5200

Ghee Deshi Deshi No 1 Quintal NCT of Delhi Delhi 73333 78706 73370

Ghee Deshi - Quintal Maharashtra Mumbai 43000 42000 46000

Ghee Deshi Desi Quintal Uttar Pradesh Kanpur 39000 39800 39500

Fish Rohu Quintal NCT of Delhi Delhi 16000 16500 13000

Fish Pomphrets Quintal Tamil Nadu Chennai 40000 40000 36500

Eggs Madras 1000 No. West Bengal Kolkata 3770 5142 4000

Tea - Quintal Bihar Patna 21350 21350 21300

Tea Atti Kunna Quintal Tamil Nadu Coimbatore 39000 39000 38000

Coffee Plant-A Quintal Tamil Nadu Coimbatore 28890 27500 23000

Coffee Rubusta Quintal Tamil Nadu Coimbatore 22000 19280 13500

Tobacco Kampila Quintal Uttar Pradesh Farukhabad 8100 7000 4100

Tobacco Raisa Quintal Uttar Pradesh Farukhabad 4400 3850 2100

Tobacco Bidi 
Tobacco Quintal West Bengal Kolkata 13300 13200 14100

Rubber - Quintal Kerala Kottayam 11500 11000 11000

Arecanut Pheton Quintal Tamil Nadu Chennai 58500 59000 56000

2. wHoLesaLe PrIces of certaIn agrIcuLturaL coMModItIes and anIMaL HusBandry Products at seLected 
centres In IndIa-ConCld.
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3. wHoLesaLe PrIces of soMe IMPortant agrIcuLturaL coMModItIes In InternatIonaL Markets durIng year 
2019

Commodity Variety Country Centre Unit JAN FEB MAR

CARDAMOM Guatmala Bold 
Green U.K.     -

Dollar/MT 22000 24000 24000

Rs./Qtl 156244 170688 166200

CASHEW 
KERNELS Spot U.K. 320s U.K.     -

Dollar/MT 10231 10156 9982

Rs./Qtl 72657 72226 69125

CASTOR OIL Any Origin ex tank 
Rotterdam Netherlands     -

Dollar/MT 1777 1823 1816

Rs./Qtl 12619 12968 12577

CHILLIES Birds eye 2005 crop Africa     -
Dollar/MT 4800 4800 4800

Rs./Qtl 34090 34138 33240

CLOVES Singapore Madagascar     -

Dollar/MT 7800 7500 7000

Rs./Qtl 55396 53340 48475

COCONUT OIL
Crude Phillipine/
Indonesia, cif 
Rotterdam

Netherlands     -

Dollar/MT 752 724 684

Rs./Qtl 5342 5146 4734

COPRA Phillipines cif 
Rotterdam Phillipine     -

Dollar/MT 497 450 414

Rs./Qtl 3530 3201 2866

CORRIANDER  India     -

Dollar/MT 1650 1700 1700

Rs./Qtl 11718 12090 11773

CUMMIN SEED  India     -
Dollar/MT 3200 3200 3200

Rs./Qtl 22726 22758 22160

MAIZE  U.S.A. Chicago
C/56 lbs 379 376 357

Rs./Qtl 1058 1051 972

OATS  CANADA Winnipeg
Dollar/MT 395 359 355

Rs./Qtl 2803 2553 2458

PALM KERNAL 
OIL

Crude Malaysia/
Indonesia, cif 
Rotterdam

Netherlands     -

Dollar/MT 761 694 659

Rs./Qtl 5406 4933 4565

PALM OIL
Crude Malaysian/
Sumatra, cif 
Rotterdam

Netherlands     -

Dollar/MT 521 566 514

Rs./Qtl 3699 4028 3558

PEPPER (Black) Sarawak  Black lable Malaysia     -
Dollar/MT 3200 3200 3800

Rs./Qtl 22726 22758 26315
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Commodity Variety Country Centre Unit JAN FEB MAR

RAPESEED

Canola CANADA Winnipeg

Can Dollar/
MT 482 475 463

Rs./Qtl 2577 2558 2393

UK delivered 
rapeseed, delivered 
Erith(buyer)

U.K.     -

Pound/MT 304 304 304

Rs./Qtl 2835 2819 2747

RAPESEED OIL
Refined bleached 
and deodorised ex-
tanks,broker price

U.K.     -

Pound/MT 695 695 -     

Rs./Qtl 6482 6357 -     

SOYABEAN 
MEAL

UK produced 49% 
oil & protein ('hi-
pro') ex-mill seaforth 
UK bulk

U.K.     -

Pound/MT 299 286 274

Rs./Qtl 2789 2652 2476

SOYABEAN OIL  U.S.A.     -
C/lbs 28 30 30

Rs./Qtl 4383 4702 4579

Refined bleached 
and deodorised ex-
tanks,broker price

U.K.     -

Pound/MT 635 635 -     

Rs./Qtl 5923 5808 -     

SOYABEANS

 U.S.A.     -
C/60 lbs 899 911 898

Rs./Qtl 2343 2378 2282

US NO.2 yellow Netherlands Chicago

Dollar/MT 384 380 373

Rs./Qtl 2724 2699 2581

SUNFLOWER 
SEED OIL

Refined bleached 
and deodorised ex-
tanks,broker price

U.K.     -

Pound/MT 724 724 -     

Rs./Qtl 6753 6622 -     

Wheat  U.S.A. Chicago
C/60 lbs 526 487 440

1371 1271 1118

Source: - Public Ledger

foreIgn excHange rates

Currency JAN FEB MAR
CanDollar 53.44 71.02 51.69
UKPound 93.27 92.72 90.36
USDollar 71.02 71.12 69.25

3. wHoLesaLe PrIces of soMe IMPortant agrIcuLturaL coMModItIes In InternatIonaL Markets durIng year 
2019-Contd.
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Crop Production

SOwinG and harveStinG OperatiOnS nOrmally in prOGreSS durinG the mOnth Of June, 2019
State Sowing Harvesting

(1) (2) (3)

Andhra Pradesh Winter Rice, Jowar (K), Bajra Maize (K), Ragi 
(K), Small Millets (K), Tur (K), Urad (K), Mung 
(K), other Kharif Pulses, Ginger, Groundnut, 
Sesamun, Cotton, Turmeric.

Autumn rice

Assam Winter Rice, Castorseed. Autumn Rice, Summer Potato
(Hills)

Bihar Autumn Rice, Jowar (K) Bajra, Maize, Ragi, Small 
Millets (K) Tur (K) Sesamum, Cotton, Jute, Mesta, 
Sannhemp.

Summer Rice

Gujarat Winter Rice, Jowar (K), Bajra, Maize, Ragi, Small 
Millets (K) Tur (K) Urad (K) Mung (K), Other 
Kharif Pulses, Ginger, Chillies (Dry), Groundnut, 
Sesamum, Cotton, Turmeric, Sannhemp.

—

Himachal 
Pradesh

Summer Rice, Maize, Ragi, Small Millets (K) 
Urad (K) Mung (K) Other Kharif Pulses, Ginger, 
Chillies (Dry), Tobacco, Groundnut, Sesamum 
Turmeric.

Wheat, Winter Potato (Hills) 
Onion

Jammu & 
Kashmir

Autumn Rice, Jowar (K) Bajra, Maize, Ragi, 
Small Millets (K), Urad (K) Mung (K) Other 
Kharif Pulses, Potato Chillies (Dry), Tobacco, 
Sannhemp.

Wheat, Barley, Small Millets 
(R) Tobacco, Rapeseed and 
Mustard, Onion

Karnataka Autumn Rice, Jowar (K), Bajra, Maize, Ragi, 
Small Millets (K) Tur (K), Urad (K) Mung (K) 
Other Kharif Pulses, Chillies (Dry), Groundnut, 
Castorseed, Sesamum, Cotton, Mesta, Sweet 
Potato, Turmeric, Sannhemp, Nigerseed, Onion, 
Tapioca.

—

Kerala Autumn Rice, Ragi, Tur (K), Urad (K) Mung (K), 
Other Kharif Pulses, Sweet Potato.

Tapioca

Madhya Pradesh Autumn Rice, Jowar (K) Bajra, Maize, Small 
Millets (K), Tur (K), Urad (K), Mung (K) Other 
Kharif Pulses, Summer Potato, Ginger, Chillies 
(Dry), Tobacco, Groundnut, Potato, Turmeric, 
Sannhemp.

Onion

Maharashtra Winter Rice, Jowar (K) Bajra, Maize, Ragi 
Small Millets (K), Tur (K) Urad (K) Mung (K) 
Other Kharif Pulses, Chillies (Dry) Groundnut, 
Castorseed, Sesamum, Cotton Mesta, Turmeric, 
Sannhemp, Nigerseed.

—

Manipur Autumn Rice, Winter Rice, Tur (K) Groundnut 
Castorseed Sesamum Cotton

—



50  │ Agricultural Situation in India │ May, 2019

Commodity Reviews

State Sowing Harvesting

(1) (2) (3)

Orissa Autumn Rice, Winter Rice, Jowar(K) Bajra, Maize, 
Ragi, Small Millets (K) Chillies (Dry), Tobacco, 
Groundnut Castorseed Cotton, Jute, Mesta

Summer Rice, Chillies (Dry)

Punjab and
Haryana

Autumn Rice, Summer Rice, Jowar (K) Bajra, 
Maize, Ragi, Small Millets (K) Tur (K) Urad (K), 
Mung(K), Other Kharif Pulses, Chillies Dry, 
Groundnut, Castorseed, Cotton, Sweet Potato 
Turmeric, Sannhemp.

Wheat, Potato (Hills), Summer 
Potato, Tobacco, Onion.

Rajsthan Jowar (K), Bajra, Maize, Small Millets (K), Tur 
(K), Urad (K), Mung (K), Other Kharif Pulses, 
Chillies (Dry) Tobacco, Groundnut, Castorseed, 
Cotton Sannhemp.

Small Millets (R)

Tamil Nadu Autumn Rice, Jowar (K), Bajra, Ragi Small Millets 
(K), Summer Potato (Hills) Sugarcane, Chillies 
(Dry), Castorseed, Seasamum, Cotton, Turmeric, 
Sann hemp Onion, Tapioca.

Summer Rice, Jowar (R), 
Sugar Chillies (Dry), Cotton, 
Sannhemp, Onion.

Tripura Winter Rice, Urad(K), Mung (K), Sesamum 
Mesta.

—

Uttar Pradesh Autumn Rice, Winter Rice, Jowar (K), Bajra 
Maize, Ragi, Small Millets (K) Tur(K), Urad(K) 
Mung(K), Other Kharif Pulses (Moth) Ginger, 
Chillies (Dry), Groundnut, Castorseed, Cotton 
Jute Mesta, Sweet Potato, Sannhemp, Nigerseed.

Sugarcane, Onion.

West Bengal Autumn Rice, Maize, Tur (K), Ginger, Chillies 
(Dry) Mesta.

Chillies (Dry), Sesamum,

Delhi Jowar (K), Bajra, Cotton.

Andaman & 
Nicobar

Autumn Rice, Winter Rice.

(K)--Kharif                             (R)--- Rabi

SOwinG and harveStinG OperatiOnS nOrmally in prOGreSS durinG may, 2019-Contd.






	May 2019 ASI Cover final-1yj
	May ASI 28 May
	May 2019 ASI Cover final-3
	May 2019 ASI Cover final-2

