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TABLE 1— PROCUREMENT IN MILLION TONNES

2008-09 2009-10 2010-11 2011-12

Rice (Oct.-Sept.) 34.10 32.03 34.20 18.11*

Wheat ( Apr.-Mar.) 22.69 25.38 22.51 28.34**

Total 56.79 57.41 56.71 46.45

* Position as on 10-08-2012. ** Position as on 12-12-2011.

A. General Survey

1. Rainfall : With respect to rainfall situation in India,

the year is categorized into four seasons: winter season

(January-February); pre monsoon (March-May); south

west monsoon (June-September) and post monsoon

(October-December). South west monsoon accounts for

more than 75 per cent of annual rainfall. The cumulative

rainfall received for the country as a whole, during the

southwest monsoon season (June 1-September 30) was

one per cent above the normal. The actual rainfall received

during the winter season 2012, as on 8-2-2012 has been

29.8 mm as against the normal at 24.2 mm.

2. All India Production of Foodgrains : As per the

first advance estimates released by Ministry of Agriculture

on 14-09-2011,  production of foodgrains (kharif only)

during 2011-12 is estimated at 123.95 million tonnes

compared to 120.20 million tonnes in 2010-11 (Fourth

advance estimates). .

(i))  Procurement : Procurement of rice as on 1st

December, 2011 (Kharif Marketing Season 2011-12) at

11.37 million tonnes represents an increase of 2.7 per

cent compared to the corresponding date last year.

Wheat procurement during Rabi Marketing Season

2011-12 is 28.33 million tonnes as compared to 22.51

million tonnes during the corresponding period last

year.

(ii) Off-take : Off-take of rice during the month

of November, 2011 was 25.841akh tonnes. This

comprises 19.85 lakh tonnes under TPDS and 5.99 lakh

tonnes under other schemes. In respect of wheat, the

total off take was 18.31 lakh tonnes comprising of

14.95 lakh tonnes under TPDS and 3.361akh tonnes

under other schemes.

(iii) Stocks : Stocks of food-grains (rice and wheat)

held by FCI as on December 1, 2011 were 54.72 million

tonnes, which is higher by 13.0 per cent over the level of

48.44 million tonnes as on December 1, 2010.

TABLE 2—OFF-TAKE AND STOCKS OF FOODGRAINS

(Million Tonnes)

Off-take Stocks

2009-10 2010-11 2011-12 (Up to Nov. 2011 Dec. 2010 Dec.  1, 2011

Rice 27.37 29.93 21.37 24.53 27.06

Wheat 22.35 23.07 15.70 23.91 27.66

Total 49.72 53.00 37.07 48.44 54.72

3. Growth of Economy

As per the latest Advanced Estimates  (AE) of Central

Statistics Office (CSO), the growth in GDP at factor cost at

constant (2004-05) prices was estimated at 6.9 per cent in

2011-12 as compared to 8.4 per cent in 2010-11 (Quick

Estimate). At disaggregated level, this (AE 2011-12)

comprises growth of 2.5 per cent in agriculture and allied

activities, 3.9 per cent in industry and 9.4 per cent in services

as compared to a growth of 7.0 per cent, 7.2 per cent and 9.3

per cent respectively during 2010-11.The growth in real

Gross Domestic Product (GDP) is placed at 6.9 per cent in

the second quarter of 2011-12; agriculture grew by 3.2 per

cer industry by 3.2 per cent and services by 9.3 per cent.
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TABLE 3— GROWTH OF GDP AT FACTOR COST BY ECONOMIC ACTIVITY (AT 2004-05 PRICES)

Industry Growth Percentage share in GDP

2009-10 2010-11 2011-12 2009-10 2010-11 2011-12

(PE) (QE) (AE) (PE) (QE) (AE)

1. Agriculture, forestry and fishing 1.0 7.0 2.5 14.7 14.5 13.9

2  Industry 8.4 7.2 3.9 28.1 27.8 27.0

a  Mining and quarrying 6.3 5.0 –2.2 2.3 2.2 2.0

b  Manufacturing 9.7 7.6 3.9 16.0 15.8 15.4

c  Electricity, gas and water supply 6.3 3.0 8.3 2.0 1.9 1.9

d  Construction 7.0 8.0 4.8 7.9 7.9 7.7

3.  Services 10.5 9.3 9.4 57.2 57.7 59.0

a  Trade, hotels, transport and 10.3 11.1 11.2 26.6 27.2 28.3

  communication

b  Financing, insurance, real 9.4 10.4 9.1 17.1 17.4 17.8

    estate & business services

c  Community, social & personal services 12.0 4.5 5.9 13.5 13.1 12.9

4.  GDP at factor cost 8.4 8.4 6.9 100.0 100.0 100.0

(PE) Provisional Estimates;  (QE): Quick Estimates; (AE): Advanced Estimates

TABLE 4—QUARTERLY ESTIMATE OF GDP (YEAR-ON-YEAR IN PER CENT)

  2009-10   2010-11       2011-12

Items Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

1. Agriculture, forestry and fishing 1.8 1.2 –1.6 1.1 2.4 5.4 9.9 7.5 3.9 3.2

Industry 5.0 6.7 9.5 12.4 9.1 7.1 7.1 6.1 5.1 3.2

2. Mining and quarrying 7.2 6.8 5.2 8.9 7.4 8.0 6.9 1.7 1.8 –2.9

3. Manufacturing 4.3 7.4 11.4 15.2 10.6 7.8 6.0 5.5 7.2 2.7

4. Electricity, gas and water supply 6.3 7.5 4.5 7.3 5.5 2.8 6.4 7.8 7.9 9.8

5. Construction 5.4 5.1 8.3 9.2 7.7 6.7 9.7 8.2 1.2 4.3

Services 8.2 11.4 9.4 10.2 10.4 9.6 8.4 8.7 10.0 9.3

6. Trade, hotels, transport and 3.7 7.8 10.8 13.7 12.1 10.2 8.6 9.3 12.8 9.9

communication

7. Financing, insurance, real 11.5 10.9 8.5 6.3 9.8 10.0 10.8 9.0 9.1 10.5

estate and bus.

8. Community, social and 13.0 19.4 7.6 8.3 8.2 7.9 5.1 7.0 5.6 6.6

personal services

9. GDP at factor cost (total 1 to 8) 6.3 8.7 7.3 9.4 8.8 8.4 8.3 7.8 7.7 6.9
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B.  Articles

Economics and Resource Use Efficiency of Rice Farming in Gondia District of Maharashtra

S. N. GOSWAMI
1, A. CHATURVEDI

2 AND R. S. GAWANDE
3

1Principal Scientist, (e-mail: goswami345@gmail.com), 2Principal Scientist and Head, 3Technical Officer. National Bureau of Soil Survey

and Land Use Planning, Amravati Road, Nagpur-440033, Maharashtra.

Abstract

The present study examines the cost of cultivation,

human labour utilization, profitability and resource use

efficiency of rice farming under tank irrigated, canal irrigated

and dry land situation. Data were collected from 150 rice

farmers,75 having land holding more than 2 hectares (big)

and 75 having land less than 2 hectares (small), from three

villages having 25 small and 25 big from each farming

situation in each village. The data were collected for

agricultural year 2008-09 by following probability

proportional random sampling technique through pre-

tested questionnaire by interview method. Cost of

cultivation, operation wise utilization of human labour and

profitability were analyzed through conventional estimation

procedure. Resource use efficiency was analyzed by using

Cobb-Douglas production function. Findings revealed that

per hectare total cost of rice cultivation was higher in small

farms in all the three situations. Labour requirement per

hectare was also higher in small farms of the three

situations. The highest B:C ratio was estimated for large

farms of canal irrigated situation. Resource use efficiency

analysis indicated that the farmers were inefficient in

utilization of all the resources. Small farmers were observed

to be more efficient than the big farmers in using available

farm resources. The results show that there is need for

making inputs such as seeds, fertilizer, credit etc. affordable

and accessible to the farmers so as to improve efficiency.

There is also need for formulating policies for creation of

alternative employment opportunities to absorb the excess

labour used in rice production in the study region.

Key word : Cost of cultivation, Resource use

efficiency, Production function, Elasticity.

Introduction

Rice is the second most important crop after sorghum

in Maharashtra and cultivated in an area of 15 lakh hectares

with a production of 32.17 lakh tonnes (Thaware,et. al,

2010). The average yield of rice in the state is around 2010

kg/ha. The average productivity of rice in Maharashtra is

lower than the neighbouring rice growing state Andhra

Pradesh. The average yield gap of rice is 1240 kg/ha in

Maharashtra  (Agarawal et. al., 2008). Among the different

regions of Maharashtra, Vidarbha has the highest acreage

of 7.32 lakh hectares under rice with a productivity of 780

kg/ha (Thaware, et. al., 2010). Gondia is the major rice

producing district of Vidarbha region. Gondia district is

listed within the 150 backward district identified by the

Planning Commission. The district is dominated by the

tribal population and source of continued administration

problem for local, state and Central Government owing to

radial left movement. Rice is the main crop occupying 80

per cent of the gross cropped area of the district. SYE-l,

SYE-4, SYE-5, HMT Sona, Rupali, PKV Makrand, PKV HMT,

SYE-75 and Chinoor are some of the rice varieties used by

the farmers of Gondia district. Rice occupies an area of 1.81

lakh hectare with a per hectare yield of 1600 kg per hectare.

In spite of being in the high rainfall area with adequate

irrigation potential through canal and tank irrigation, the

yield of rice is much lower than the neighbouring rice

producing districts of Chhattisgarh and Madhya Pradesh

as major tracts are still under rainfed rice cultivation. The

low productivity of rice is revealed by the actual yield

compared with potential yield. The implication is that there

is scope for additional increases of output from existing

acreage of rice, if resources are properly harnessed and

efficiently allocated. The low productivity is traceable due

to inefficient use of farm resources, labour shortages and

severe scarcity of resources, poor crop management

practices and poor capital base. Hence this study becomes

crucial in examining the economics and resource use

efficiency of fanners in rice production in irrigated and rain

fed situation, since the increased output and productivity

are directly related to production efficiency (Amaza and

Olayemi, 2002). The objective of the present study is to

assess the economics of rice cultivation, operation wise

utilization of human labour and to determine the resource

use efficiency of rice farming under tank irrigated, canal

irrigated and dry cultivation systems.

Materials and Methods

Gondia district was purposively selected for the study

as this district has the highest area under rice cultivation

among all the districts of Vidarbha region of Maharashtra.

Two types of irrigations are widely followed viz. tank

irrigation and canal irrigation. In spite of having tank and

canal irrigation, dry farming is followed in large tracts. Three

tahsils each having maximum area of rice under canal

irrigation, tank irrigation and dry farming were selected for

the study. One village from each tehsil having maximum
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area under canal irrigation, tank irrigation and dry farming

were selected. Fifty farmers from each village (25 having

less than 2 ha of operational area and 25 having more than

2 ha of operational area) were selected at random who had

adopted the specified rice cultivation system. Farmers

having less than 2 ha of operational area were categorized

as small and more than 2 ha were categorized as big. In all,

one hundred and fifty farmers (75 small and 75 big)

constituted the sample framework for the present study.

The study was for agricultural year 2008-09. The field survey

for the present study was conducted during the months of

January-March, 2010 and the data were collected through

pretested questionnaire by interview method. Average and

percentage analysis were used to estimate the cost of

cultivation.

Resource use Efficiency :

Efficiency of resource use, which can be defined as

the ability to derive maximum output per unit of resource

(Busari and Omonona, 2010).Multiple linear regression is

used to examine the influence of the various inputs on the

output of rice farmers. The Cobb-Douglas type of

production function was used in this study as it is the

most widely used in the agricultural research and is

convenient for comparison of the partial elasticity

coefficient (Prajneshu,2008).The marginal productivity of

factors, marginal rate of substitution, factor intensity and

efficiency of production can be calculated directly from

the parameter of this production function. The following

log-linear (Cobb-Douglas) function was fitted with classical

normal assumptions.

    6     4      10    4   6            14    4   10
Log Y=b

o
+b

1
+D

1 
+ b

2 
D

2
+∑    ∑ b

1
 log X

i
+ ∑     ∑    ∑      (b

i 
log X

i
) D

k
+∑       ∑      ∑    b

i
 log X

i 
 D

k
+ U Log e

i=3  j=1  i=7 j=1  k=3 i=11   j=1    i=7

Where,

Y = Yield per hectare (Kg/ha),

X
1
 = Human labour (Mandays/ha),

X
2
 = Fertilizer (Kg/ha),

X
3
 = Irrigation charges (Rs/ha)

X
4
 = All other variable costs (Rs/ha),

D
1
 and D

2
 are intercept dummies,

(D
1
 = 1, if tank irrigated farms, O otherwise and D

2
 = 1 if canal irrigated farms, O otherwise) and D

k
  and D

1
 are slope

dummies (D
k
 = 1 if tank irrigated farm,  O otherwise) b

o
 and b

l 
 (where i = 1....14 are the parameters to be

estimated.

Two separate equations (one each for small and large

farms) where estimated by ordinary least square (OLS)

method. Estimated values of regression co-efficient were

tested for statistical significance with the help of  t' test

and the significance of the equation was tested by the F

test for R2. All the tests were conducted for five per cent

and one per cent level of significance.

Results and Discussion

Cost of cultivation of rice :

The expenses incurred in rice cultivation are categorized

into two groups i.e. fixed and variable cost. Average per

hectare variable and fixed expenses of sample farms under

three differing situations namely tank irrigated, canal

irrigated and dry is presented in Table 1.

TABLE 1—COST OF  CULTIVATION OF RICE

(In Rs./hectare)

Sl. Details Tank Irrigated Canal Irrigated Dry

No.

Small farms Large farms Small farms Large farms Small farms Large farms

1.   Human labour

  a.  Casual 8631.23 3904.93 3662.12 3895.32 3018.47 1442.91

–(25.49) (12.78) (10.42) (11.94) (18.10) (9.11)

  b.  Permanent — 2410.79 — 2228.23 — 1070.70

(7.89) (6.83) (6.76)

  c.  Family 4930.20 4241.03 7921.70 4263.97 3715.55 3126.58

(14.56) (13.88) (22.54) (13.07) (22.28) (19.74)
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TABLE 1—COST OF CULTIVATION OF RICE—Contd.

(In Rs./hectare)

Sl. Details Tank Irrigated Canal Irrigated Dry

No.

Small farms Large farms Small farms Large farms Small farms Large farms

d. Total 13561.43 10556.75 11583.82 10387.52 6734.02 5638.61

(40.05) (34.55) (32.96) (31.83) (40.38) (35.60)

2. Bullock power

a. Hired 3447.07 922.76 3792.15 1148.37 1707.69 860.05

(10.18) (3.02) (10.79) (3.52) (10.24) (5.43)

b. Owned 1865.75 2306.90 1542.87 2198.87 1439.19 1704.25

(5.51) (7.55) (4.39) (6.74) (8.63) (10.76)

c. Total 5312.82 3229.66 5335.02 3347.24 3146.88 2564.30

(15.69) (10.57) (15.18) (10.27) (10.87) (16.19)

3. Machine power — 696.65 365.51 877.59 — —

— (2.28) (1.04) (2.69) — —

4. Seed 1002.29 1106.09 959.46 949.36 1002.26 1061.20

(2.96) (3.62) (2.73) (2.91) (6.01) (6.70)

5. Fertilizer 1703.22 2254.96 2400.41 2560.99 698.75 1116.63

(5.03) (7.38) (6.83) (7.85) (4.19) (7.05)

6. Manures 995.52 883.04 815.36 743.83 483.62 510.01

(2.94) (2.89) (2.32) (2.28) (2.90) (3.22)

7. Insecticide 707.70 962.48 1061.38 1125.53 385.23 560.69

(2.09) (3.15) (3.02) (3.45) (2.31) (3.54)

8. Irrigation charges 995.52 1179.42 1806.46 1889.94 — —

(2.94) (3.86) (5.14) (5.79) — —

9. Interest on work- 345.38 381.94 516.63 499.15 451.94 468.83

ing capital (1.02) (1.25) (1.47) (1.53) (2.71) (2.96)

10. Operating cost 24623.88 21250.99 24844.05 22324.68 12904.37 11918.69

(72.72) (69.55) (70.70) (68.43) (77.38) (75.25)

11. Rental value of 3524.95 3037.16 3173.60 3347.23 2084.58 2062.21

 owned land (10.41) (9.94) (9.03) (10.26) (12.50) (13.02)

12. Rent paid on 2587.00 2013.57 3247.40 2391.35 — —

leased land (7.64) (6.59) (9.24) (7.33) — —

13. Land revenue 264.12 271.94 288.19 300.14 258.49 266.09

cesses & taxes (0.78) (0.89) (0.82) (0.92) (1.55) (1.68)

14. Depreciation on 1418.79 2065.51 1781.86 1980.46 785.47 888.56

farm implements (4.19) (6.76) (5.07) (5.89) (4.71) (5.61)

and buildings

15. Interest on fixed 1442.49 1915.80 1806.46 2515.32 643.72 701.66

capital (4.27) (6.27) (5.14) (7.71) (3.86) (4.43)

16. Fixed cost 9237.34 9303.98 2013.28 10299.43 3772.25 3920.10

(27.28) (30.45) (29.30) (31.57) (22.62) (24.75)

17. Total cost 33861.23 30554.97 35145.07 32624.11 16676.62 15838.79

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
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It could be seen from the table that the per hectare

cost of cultivation of rice in small farms ranged from

Rs. 16676.62 in dry farming region to Rs. 35145.07 in irrigated

region. Similarly, in large farms, on an average Rs. 15838.79

was incurred towards the cultivation of rice in dry farming

regions as against Rs. 32624.11 in the case of canal irrigated

areas. This clearly indicated that the farmers used more

critical inputs in farms with assured irrigation facilities. Of

the two components of total cost viz., operating cost and

fixed cost, the operating cost formed the significant

component in both the categories of farms under different

irrigation situations and they constituted 72.72, 70.70 and

77.38 per cent in small farms and 69.55, 68.43 and 75.25 per

cent in large farms of tank irrigated, canal irrigated and dry

farming regions respectively. The fixed costs, on the

contrary, do not show significant differences between the

size groups in all the three situations under question. Hence,

difference in total cost is mainly contributed by the variation

in the operating costs only.

Among the variable costs, expenses on human labour

constituted more than 31 per cent of total cost of cultivation.

The comparatively small expense on human labour on large

farm was mainly due to the use of more tractor power as

compared to small farm. A close perusal of the operating

costs would reveal that small farmers in general have used

more quantum of owned resources viz., farm family labour

and owned bullock power. For example in small farms, the

imputed value of family labour use varied from Rs. 3715.55

per hectare in dry farming areas to Rs. 7921.70 per hectare in

canal irrigated region. In relative terms they accounted for

14.55, 22.54 and 22.28 Per cent in small farms of tank irrigated,

canal irrigated and dry farming regions respectively. As

regards the bullock power, owned bullock power use was

found to be more in small farms of dry farming regions as

compared to the other two irrigated regions.

It could also be seen that the small farms in general

have used less current inputs i.e., all variable inputs with

the exception of manures. This clearly indicated that the

small farms were not endowed with the capital resources

and as such they would resort to substitute the current

inputs with the family and owned bullock power. Since

finance was the limiting factor, it is felt that the financial

institutions should come forward for providing credit

facilities, so that the small farmers could also join in the

main stream by resorting to the application of the needed

critical inputs.

Operation wise utilization of human labour:

Labour use depends significantly on technology

used. The influence of technology particularly applies to

the use of labour -saving technologies for labour intensive

operations. Operation wise utilization of human labour in

the rice cultivation of the sample respondents' is presented

in Table 2.

TABLE 2—OPERATION WISE UTILIZATION OF HUMAN LABOUR IN PER HECTARE OF RICE CULTIVATION

(Mandays/hectare)

Sl. Details Tank Irrigated Canal Irrigated Dry

No.

Small farms Large farms Small farms Large farms Small farms Large farms

1. Preparatory 34.40 20.35 38.72 27.95 11.29 7.59

cultivation (16.07) (14.21) (17.10) (16.83) (12.53) (10.37)

2. Sowing 29.35 13.12 32.15 18.86 9.28 5.22

(13.72) (9.16)  (14.21) (11.35) (10.30) (7.12)

3. Manures and 7.55 3.50 9.48 5.60 4.12 3.89

manuring (3.53) (2.44)  (4.19) (3.37) (4.57) (5.30)

4. After cultivation 38.41 40.22 48.75 37.72 17.60 16.87

(17.95) (28.09)  (21.55) (22.71) (19.53) (22.98)

5. Irrigation 23.85 13.46 21.91 21.25 — —

(11.15)  (9.40)  (9.68) (12.70) — —

6. Plant protection 1.31 3.65 1.55 3.33 2.30 1.91

(0.61) (2.55) (0.69) (2.00) (2.55) (2.60)

7. Harvesting 79.10 48.87 73.70 51.39 45.51 37.92

(36.97) (34.13) (32.57) (30.94) (50.51)  (51.66)

8. Total 213.97 143.17 226.26 166.10 90.10 73.40

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Figures in parentheses indicate percentage to the total.
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From the table, it could be seen that the harvesting

and the other associated operations demanded more labour

and the per cent of human labour used on per hectare basis

in  small farms varied from 32.57 per cent in canal irrigated

farms to 50.51 per cent in the dry farming areas. The same

phenomenon was observed in the large farms also. While

the large farms of canal irrigated regions had used 30.94

per cent of the total human labour for harvesting and the

other associated operations, the large farms in dry farming

areas utilized 51.66 per cent of total labour force for this

operation.

However in absolute terms, the quantum of labour

utilized per hectare was found to be the lowest in the small

and large farms of dry farming areas. The level of human

labour utilization for harvesting in small farms varied from

45.51 man days in dry farming areas to 79.10 man days in

tank irrigated areas. Similarly in the case of large farms, the

human labour utilization for harvesting varied from 37.92

man days per hectare in dry farming areas, to 51.39 man days

in canal irrigated areas. In general, the human labour utilization

for harvesting was found to be low in large farms as compared

to the small farms because of the substitution of the machine

labour in these farms for the harvesting operation.

Next to harvesting operation, after cultivation

operation demanded more amount of human labour. In

absolute terms, the human labour utilization for after

cultivation increased with the increase in the level of

assured irrigation in small farms. While the small farms in

dry farming areas had utilized 17.60 man days for after

cultivation operation, the small farms in canal irrigated areas

utilized 48.75 man days for this operation. Similarly in the

case of large farms while the respondents in dry farming

areas had utilized only 16.87 man days for after cultivation

operation, the respondents in tank irrigated farms utilized

40.22 man days for this operation. The difference in human

labour utilization for this operation was mainly due to the

ease of operation in dry farming areas as compared to the

other two regions, even though weed infestation was found

to be high in former than in the latter.

The preparatory cultivation constituted the third

most important operation requiring considerable amount

of human labour. Both in relative and in absolute terms, in

general, the farmers in dry farming areas had utilized less

human labour as compared to the farmers in tank and canal

irrigated regions. While the small farmers in the dry farming

areas had utilized only 11.29 man days for preparatory

cultivation, the small farmers in canal irrigated areas had

utilized 38.72 man days for this operation. The same

phenomenon was observed in the case of large farms also.

The same phenomenon was observed in the case of sowing

operation also of course with difference in the magnitude

of human labour utilization.

As regards the manures and manuring, there is no

significant variation in relative terms in all the three

situations under the study. Similarly, the plant protection

operation demanded very low human labour both in

absolute and in relative terms.

In the case of irrigation, while there is no significant

variation in small farms and large farms in the canal irrigated

areas, there was definite variation in small and large farms

of tank irrigated areas. The small farms in tank irrigated

areas had utilized 23.85 man days per hectare for irrigation

operation while the large farms utilized only 13.46 man days

for irrigation.

In sum, harvesting, after cultivation operation and

preparatory cultivation demanded more human labour and

these operations put together varied in small farms from

74.40 man days in dry region to 161.17 man days in canal

irrigated regions and in large farms 62.38 man days in dry

region to 117.06 man days in canal irrigated region. Similar

explanation could be given for other types of costs also, of

course with the variations in their magnitude.

Productivity of Rice, Gross Returns, Net returns and

B-C Ratio:

The details of productivity of rice, gross returns,

net returns and B-C ratio are presented in Table 3.

TABLE 3—PRODUCTION, PRODUCTIVITY, GROSS RETURNS, NET RETURNS AND B-C RATIO OF RICE FARMING IN SAMPLE FARM

(Yield in quintals and amount in rupees/hectare)

Sl. Details Tank Irrigated Canal Irrigated Dry

No.

     Small farms Large farms Small farms Large farms Small farms Large farms

1. Productivityb 36.25 34.48 42.65 39.91 16.80 16.43

(in terms of grain)

2. Average price per 1317.00 1317.00 1372.00 1372.00 1322.00 1322.00

quintal

3. Gross returns 47741.25 45410.16 58515.80 54756.52 22209.60 21720.46

4. Cost of cultivation 33861.23 30554.97 35145.07 32624.11 16676.62 15838.79

5. Net returns 13880.02 14855.19 23370.73 21720.81 5532.98 5881.67

6. B-C ratio 1.41 1.49 1.66 1.68 1.33 1.37
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The productivity of rice per hectare was found to be

36.25 and 34.48 quintals in tank irrigated small and large

farms, 42.65 and 39.91 quintals in canal irrigated small and

large farms and 16.80 and 16.43 quintals in dry small and

large farms. A definite and positive correlation was found

with the increase in extent of irrigation and productivity.

Among the six different groups, the small farms accounted

for higher per hectare yield than the large farms. The reason

was that on small farms judicious dozes of yield promoting

inputs were used as compared to large farms. Small farmers

in tank and canal irrigated areas try to effectively utilize the

available water and hence their productivity of rice was

comparatively higher.

Average price per quintal was found to be Rs. 1317,

Rs. 1372 and Rs. 1322 in tank irrigated, canal irrigated and

dry farming areas respectively. Even within the region, a

little variation in output price was also noted with difference

in grain quality of the different varieties grown by the

different farmers.

The gross returns realized per hectare were

Rs. 47741.25 and Rs. 45410.16 in tank irrigated small and

large farms; Rs. 58515.80 and Rs. 54756.52 in small and

large farms of canal irrigated area and Rs. 22209.60 and

Rs. 21720.46 in dry small and large farms respectively. As

expected a prior, irrigation had a strong and positive

influence on gross returns. Gross returns were generally

found to be higher in the small farms as compared to their

counter parts in large farms in both the irrigation situations

and dry farming conditions.

Similarly the net returns realized were Rs. 13880.02

and Rs. 14855.19 in tank irrigated small and large farms and

Rs. 23370.73 and Rs. 21720.81 in canal irrigated small and

large farms and Rs. 5532.98 and Rs. 5881.67 in dry small and

large farms respectively. Here again, net returns also had a

strong and positive relation with the extent of irrigation

and size of the farm. These results also coincide with

Khusro's work. Benefit-Cost ratio of rice farming varied

from 1.33 to 1.66, the smallest being observed in dry small

farms and the highest being observed in canal irrigated

large farms. In all the irrigation situations, large farms

realized more benefit from each rupee invested. Between

irrigation situations, canal irrigated realized more benefit

as compared to tank irrigated region. While higher rice

yields obtained in canal irrigated region and low cost of

cultivation had pushed up the value of Benefit Cost ratio.

Dry region stood last with higher input application and

lower output realization, per unit of input use.

Resource use Efficiency :

Resource use efficiency means how efficiently the

farmer can use his resources in the production process

(Majumder et. al., 2009). It is very important because

resources of the farmer are limited.

To estimate the efficiency of input use in rice

production, a set of production functions were estimated

with four independent variables identified to be the most

influencing factors of the rice output. The production

function analysis attempted in the present study had rice

output in kilograms as the dependent variable (Y) on four

independent variables viz., human labour (X
1
) in mandays,

fertilizer charges (X
2
) in rupees; irrigation charges (X

3
) in

rupees, and all other variable costs in rupees (X
4
)

respectively. Two separate functions were estimated, one

each for small farms and the other for large farms. Both

intercept and slope (one for each independent variable)

dummies were given for each irrigation situation. While

the coefficients of dry farms in both small and large farms

were taken directly from functional estimates, the coefficient

for each irrigation situation equal to the sum of dry farm’s

coefficient plus respective intercept and slope dummy

variable. The regression coefficients and the computed

statistics are presented in Table 4.

TABLE 4—RESULTS OF THE PRODUCTION FUNCTIONS

Sl. Details Tank Irrigated Canal Irrigated Dry

No.

     Small farms Large farms Small farms Large farms Small farms Large farms

2.7686** 2.8234** 2.9464** 2.6980** 2.7582** 2.1684**

1. Intercept (b
o
) (0.1944) (0.2538) (0.3748) (0.3895) (0.2064) (0.2369)

2. Human labour (x
l
) 0.6862* 0.8960* 0.4580* 0.8748* 0.5228* 0.7050*

(0.2887) (0.2984) (0.2096) (0.3868) (0.2536) (0.2882)

0.5534** 0.4963 ** 03668** 03670** 0.3564 * 0.2956+

3. Fertilizer charges (x
2
) 0.1530) (0.1686) (0.0948) (0.0183) (0.1689) (0.1598)

4. Irrigation charges (x
3
) 0.2048** 0.1986** 0.0948* 0.0183** — —

(0.0833) (0.0496) (0.0542) (0.0104) — —

5. Other variable 0.0834+ 0.1520* 0.0642* 0.1854* 0.1768+ 0.1586+

expenses (x
4
) (0.0464) (0.0706) (0.0240) (0.0898) (0.0935) (0.0865)

6. R2 0.80 0.78 0.83 0.76 0.79 0.74

* Significant at five per cent level. ** Significant at one per cent level.
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The production function estimates reveal some

interesting aspects. In all the situations, all the variables

were significant with positive sign for both small and large

farms. Since the coefficient of the Cobb-Douglas

production function has the elasticity, it can be inferred

that 1 percent increase in the expenditure of human labour,

fertilizer and irrigation will lead to 0.69, 0.55 and 0.20 per

cent increase in the return from rice in tank irrigated small

farms. Similar interpretation can be made for other farming

situations. The significant and positive co-efficient

(positive marginal product) indicates that there is scope

for increasing human labour use, fertilizer, irrigation and

other variable input for enhancing rice productivity both

in small and large farms. While marginal productivity of

human labour and other variable expenses were higher for

large farms in all the situations, marginal productivity of

fertilizer and irrigation were observed to be higher in tank

irrigated and canal irrigated areas. The elasticity of

production which is the sum of the co-efficients of Cob-

Douglas production function (b1+b2+b3+b4) is as follows:

1. Tank irrigated

Small - 1.5298

Large - 1.7429

2. Canal irrigated

Small - 0.9838

Large - 1.4455

3. Dry

Small - 1.056

Large - 1.1592

This suggests that the small and large tank irrigated

farmer can increase their rice output by increasing their

human labour, fertilizer use, irrigation and use of other

inputs. This implies an increasing return to scale. It is seen

that in all the farms except canal irrigated small farms

increasing return to scale operates.

The co-efficient of multiple determinations (R2) was

found to be more than 0.74 in farms of all the three situations

indicating that the explanatory variable included in the

model can explain more than 74 per cent variation in yield

of rice in the entire farming situation.

The existing production conditions indicate that

there is potential to increase the rice yield through

reallocation of resources especially human labour, irrigation

and other variable expenses. This could be done only

through awareness building and extension support.

Conclusion

The results showed that the input cost in rice

cultivation increased with the increase in the extent of

irrigation. The utilization of human labour in general, was

high in small farms and it was also positively correlated

with the extent of irrigation. Productivity of rice farmers

increased with the extension of irrigation facilities. The

availability of irrigation water had a strong and positive

influence in reaching higher gross and net returns.

The above analysis clearly indicated that all the

farmers were inefficient in allocating their resources,

irrespective of their irrigation availability. Small farms were

found to be technically more efficient as compared to the

large farmers under the three situations. Since average

productivity considerably increased with the increase in

the extent of irrigation facilities, development of irrigation

facilities should be given top priority in regional planning.

Strict enforcement of Minimum Wages Act should be

strictly applied in order to help the agricultural labourer to

stick on to the farming as labour shortage in pick season is

considered to be the main constraints. Use of light machine

power can be popularized to avoid shortage of human

labour at peak times. Increased effort in stream lining input

and credit delivery system is felt essential in order to

increase the input use efficiency in rice farming. Periodical

rationalization of input and output prices is warranted to

make the rice farming profitable.
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Introduction

In a developed agricultural economy particularly in

hilly terrain there has been a paradigm shift in recent times.

The objectives of development policies are, by and large,

to achieve economic growth with "Social justice". Economic

development traditionally implies higher per capita (real)

income accompanied by increased production,

productivity, reduction in unemployment and inequalities

of income. In India, even after over 64 years of development

planning and with the introduction of improved technology

in agriculture and emerging non­agricultural sector, the

problem of wide-spread unemployment, poverty and

inequality are still the burning issues attracting the attention

of the Government economists and policy makers.

In the context of hilly area particularly the state of

Himachal Pradesh, these problems assume more

significance because the scope for industrialization is very

limited, and thus the major burden of development hinges

on agriculture. In such backward areas self-sufficiency of

foodgrains cannot be the goal of the development policy

but maximizing the income from each unit of the

development base, either land, water or domestic animal. A

policy promoting spatial specialization, therefore, needs to

be favoured. By and large the holdings are small. Families

dependent on land have to get the best returns out of their

small holdings. This may mean a shift from cultivation of

subsistence food crops to cash crops, which may give

higher returns. With this perspective Himachal Pradesh

witnessed an upsurge in area under fruit and vegetable

crops during the last three decades which have a vast

potential for production in the state because of mild climate

and other favourable conditions. As area under fruit and

vegetables increased with more capital input use, it

witnessed a new paradigm shift in the pre-harvest phase

distinct from the post-harvest phase of production end

disposal of produce in agriculture sector. In this connection

it may be mentioned that the purchased input cost is very

important in gradient of cost of production, the analysis of

which decisions can provide answer to some important

question regarding the break even price of the crop and

market force the relevance of time and money invested and

what if dilemma.

It is widely accepted that the impact of agricultural

development is closely linked with the economic and social

system in which it occurs. Therefore, the degree of

development of agriculture is, by itself, neither a precise

indicator of the level of economic development nor it

defines the nature related to production. In this context,

the diversification of agriculture towards selective high

value cash crops including fruits and off-season vegetables,

compatible with the comparative advantages of the region,

is suggested as a viable solution to stabilize and raise the

farm incomes, increase in employment opportunities,

conserve and enhance the natural land and water resources

(Vyas, 1996). The goal of achieving high value of cash crop

is very intimately linked with the intensive capital input in

the pre-harvesting phase. This is the paradigm shift we

plan to focus in this paper. In the post harvest phase, the

commercialization involves the decision-making process

by the farmers in respect of marketing.

The objectives of the present paper are :

— To understand the status of commercial crops in

selected areas.

— To know the socio-economic features of the

sample household.

— To analyse the farm size-wise crop grown by

sample farmers and their marketed surplus

— To present the findings in respect of degree of

purchased inputs of traditional crops as well as

commercial crop grown by sample farmers in

different size of farm along-with the constraints

— Suggestions, out look and the strategy traditional

crops as well as commercial are also given.

Methodology

Solan district is selected purposively for the study

because out of twelve districts of Himachal Pradesh, Solan

district. It lies between 30°, 45', 0" to 31°, 21°, 10" north

latitude and 76°, 36', 0" to 77°, 15', 20" east longitude

accounts for the highest acreage under vegetable

cultivation. In Solan tehsil vegetables are grown on

commercial scale with intensive use of market oriented

inputs. For the purpose of this study one cluster of villages

in Solan tehsil was selected on the basis of degree of

purchased inputs. The five selected villages are i.e Berti,

Kothi, Deora, Sanjara and Ghathi. All these villages fall in

Saproon valley of Solan district, which is famous for

cultivation of off-season vegetables. A complete census
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of all the households in the selected villages was carried

out for collecting the information on land and other

resources. On the basis of the above information all the

households were classified into five categories i.e. sub­

marginal (having land up to 0.50 ha.) Marginal 0.5 ha. to 1

ha. , small farmers 1 to 2 ha., Medium farmers 2 to 4 ha., and

large farmers above 4 hectares of land. The study covered

a sample of 100 farmers with a break up of 29 sub marginal

27 marginal, 27 small, 11 medium and 6 large farmers.

In order to measure the percentage of purchased

inputs, all the components of costs involved in production

process i.e. cost A, Cost B. and Cost C, are divided into

two categories i.e. fixed cost and variable cost Under fixed

cost rental value of land and interest on fixed capital assets

are included since these costs do not change with

production, while the variable costs include charges of

owned and hired human labour, owned and hired bullock

labour, value of seed manure, fertilizer. and plant protection

chemicals, expenditure on irrigation, depreciation of farm

implement and machinery, hiring changes of implement land

revenue and interest on working capital have been included.

Further, for the purpose of analysis, all variable costs are

divided into two categories (i) home produced inputs and

(ii) purchased inputs or market oriented inputs. For the

latter the agricultural purchased input has been divided

into three following stages based on the research experience

of hill agriculture in Himachal Pradesh. These stage are (i)

low level of purchased input upto 40 per cent, (ii) moderate

purchased input with 40-60 per cent share of purchased,

(iii) with 60% and above share. The requisite data and

information regarding cropping pattern, input use, marketing

expenses and production etc. were collected by pre-

structured schedules for the agriculture (year 2007-08)

Status of Commercial Crops in Selected Area

Cropping pattern of farmers indicates the relative

importance attached by them to various crops and their

resource constraints. Changes in cropping pattern

represent farmers response to changing economic,

technological and institutional factors, increase in

productivity per unit of land, time and per unit of

expenditure incurred by farmers in order to shift to high

productive crops. Himachal Pradesh has witnessed an

upsurge in area under fruits and vegetable crops during

the last about three decades. The vegetables produced in

the state do not face any competition in the market because

when these are supplied to the markets of plains they are

off-season there. Thus these products fetch good price.

Though the net returns from these crops are considerably

higher than other crops, the productivity of these crops

are still far behind optimum level. The productivity of these

crops can be increased by adopting the complete package

of farm technology in growing these crops. Shifting more

area to these crops can also increase the production of

commercial crops. The magnitude of commercial crops in

the selected district and Himachal Pradesh as a whole has

been presented in Table 1. The share of area under vegetable

increased by 270.74 per cent during four decades in Solan

district, while in Himachal Pradesh as a whole the increase

was 100.23% during the same period.

Salient Features of Sampled Households

In the selected villages the average family size is

positively related to the size of holdings except on large

farms. Overall the average family size is observed to be

6.61 persons. The labour force accounts for more then 54

per cent of the total population of the villages on average

farm and this ratio is slightly higher on small and medium

farms (Table 2). Out of total households 42 per cent belong

to scheduled caste category and the same is inversely

related to the size of holding. In the selected villages the

literacy level of population is far better than the state level

average i.e. 87 per cent for the male and 80.62 per cent for

female. The holding size for average category of farm is

1.52 hectare and the same varies from 0.29 hectare on sub-

marginal farm to 7.71 hectare on large farm. The average

operational holding varies from 0.19 hectare on

sub­marginal farm to 1.66 hectare on large farms while the

average operational holding i.e. 0.52 hectare only. On an

average 35.03 per cent area is under irrigation. This varies

between 20.22 per cent on large farms to 51.18 per cent on

marginal farms. It may be emphasized that the irrigation in

H.P. depends on the natural water resource rather than

manmade resources. This is the most dominant factor in

deciding the status of the farmers in the state of H. P. On an

average more then 66 per cent area is under commercial

crops and it had inverse relation with farm size. About 3.35

livestock are reared on an average farm and it had positive

relation with the farm size

Crops Grown by Sample Farmer & their Marketed

Surplus

The crop-wise percentage marketed surplus in respect

of vegetables and food crops on different size of farms has

been as follows. Under vegetable crops, tomato had 99.48

per cent of marketed surplus, which ranges from 98.80 per

cent on sub-marginal farms to 99.80 per cent on large farms.

The marketed surplus has positive relation with farm size

i.e. marketed surplus increases with farm size. In case of

capsicum, 97.25 per cent of marketed surplus was recorded

which ranges from 94.68 per cent on marginal farms to 98.71

per cent on large farms. Like-wise the marketed surplus for

beans is recorded 97.17 per cent, which ranges from 95.63

per cent on marginal farms to 97.86 per cent on medium size

of farms. In case of pea, average marketed surplus was

worked out be 98.42 per cent, which ranges from 96.08 per

cent on sub-marginal farms to 99.47 on large farms. While

in case of cauliflower seed 100 per cent is marketed by all

size of farms. In case of traditional crops i.e. maize, black

gram and other minor Kharif crops, the marketed surplus

was nil, while for other minor rabi crops a very small quantity

of produce (9.76 per cent) is disposed of in the market.
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Share of Purchased Inputs in Total Variable Operational

Cost in Respect of Commercial Crops

The percentage share of purchased input cost in

total input (operational) cost in respect of commercial crops

are presented in column 6 of Table-3 and discussed

below :—

Tomato : Tomato is an important cash crop in the

study area. The overall operational cost was

Rs. 27271 which ranged from Rs. 25374 on medium

farm to Rs. 31084 on marginal farm. The ratio of

purchased input to total operational input has

been 51.9, 59.3, 56.7, 64.8 and 76.7 percent on sub-

marginal, marginal, small, medium and large farm

size respectively. The analysis reveals that the

share of purchased inputs is highest on large

farms and lowest on sub marginal farms.

Capsicum : On an average the operational cost

work out to be Rs.16224 per hectare in which share

of purchased inputs was 58.7 per cent. The share

of purchased inputs worked out to be 44.7 per

cent, 64.7 per cent 48.8 per cent, 33.9 per cent and

82.0 per cent on sub marginal, marginal, small,

medium and large farm size respectively.

Beans : Beans are not grown by all size of farms in

the study area with less purchased input in

comparison to previously discussed crops i.e

tomato and capsicum at an overall level. The total

operational cost work out to be Rs. 9515 per hectare

in which only 35.6 per cent inputs are purchased.

Peas : Peas is an important crop in the study area

and grown by all size of farm. This crop is having

highly purchased input except in the case of the

sub­marginal farms. On an average the operational

cost work out to be Rs. 16574 per hectare in which

purchase input per cent was 66.4 percent. In

general, the purchased input costs are 43.6 per

cent, 59.2 per cent. 56.5 per cent, 67.5 per cent and

90.6 per cent on sub-marginal, marginal, small,

medium and large size of farm respectively. The

analysis reveals that share of purchased inputs is

the highest on large farms and the lowest on sub-

marginal farms.

Cauliflower Seed : Cauliflower seed is an

important crop and grown on all sizes of farms.

This is a typical crop and operational cost is

relatively less than these of other commercial

crops. Table-3 shows the operational cost has

inverse relation with farm size. The purchased

input costs is found to have no trend. On an

average per hectare operational cost work out to

be Rs. 10931 and purchased input percentage was

the lowest on small farms i.e. 31.2 per cent and

highest on large farms i.e. 80.2 per cent.

Share of Purchased Input in Total Variable Cost in Respect

of Traditional  Crops

The percentage share of purchased inputs cost in

total operational costs in respect of conventional crops

discussed here and presented in Table-4. In the study area,

conventional crops are grown only to change the crop

rotation and this is also based on family requirement. The

per hectare operational cost for the crop are relatively very

low in comparison to commercial crops. The major food

crops grown by different size of farm are maize, black gram

other kharif crops and other rabi crops. Only maize

cultivation on medium and large farms and other kharif

crops on large farms have been the highly purchased input

Purchased Input of Agriculture at a Glance

The purchased input of hill agriculture has been

investigated crop wise and farm size wise and has been

divided into three stages (Table-5). It is shown that the

food and other Kharif and Rabi minor crops are of low level

purchased input. The commercial crops like peas, tomato,

capsicum and cauliflowers seed fall in low or moderate

level of purchased input. On sub marginal and marginal

farmers per worker proportion of land is very small which

leads to disguise unemployment. Secondly, purchasing

power of these farmers is very low. They also try to

substitute the purchased. Inputs by human labour and are

averse to take risk for higher investment needed for

commercial crops. The other reason is that ancillary

occupation is lacking in study area.This situation and

circumstances hold good in respect of the medium size of

farms also. On the other hand the situation is entirely

different in case of large farm. Peas, Capsicum and

cauliflowers seed crops are fully commercialised. Maize is

by and large, non-commercialised crop, which comes under

highly purchased input crop for large farms whereas other

very highly purchased input crop is tomato. The main

reason behind this situation is that on large farm size per

worker availability of land is more, resulting in few workers

on the land. If it is viewed in an overall spectrum the tomato

and peas are very highly purchased input crops followed

by moderately purchased input crops like capsicum and

cauliflower seed.

Constraints for Purchased Input

Small size of cultivation unit itself is one of the major

constraints faced by the marginal and small farmers. It is

nonviable and uneconomic proposition in the context of

new technology. Because they do not provide for family

employment and bullock employment and do not generate

surplus over and above farm family requirement (Khusro,

1964). They do not own farm machinery to desired extent

and are unable to utilize the machinery to full capacity. A

large number of these farmers sell their produce in the

village itself at un-remunerative prices. Marginal and small

farms' are incapable of taking suitable measures to meet

natural and market uncertainties.



532 Agricultural Situation in India

The inadequacy of agricultural surplus is a macro

level constraint as without such a surplus full level of

commercialization cannot be achieved. The farmers are

unable to transfer resources from farm to non-farm sector

and it adversely affects the wages and prices of both

sectors with concomitant hurdles in achieving high stages

of commercialization of farming. In such an economy the

household sector is dominated both in production and

consumption by integral aspects of specialization. The

nature and composition of the output is determined up-to

a certain limit by the subsistence needs. This forms a solid

hard core not amenable to change.

Conclusion and Outlook

The paradigm shift in hill agriculture has brought

about diversification of farming and higher returns to the

farming community associated with more capital input. The

ratio of purchased input to total operational cost for the

cash crop is found to be within the range 52 to 77 per cent

for tomato crop, 24 to 82 per cent for capsicum crop, 32 to

42 per cent for beans, 44 to 91 per cent for peas and 31 to 80

per cent for cauliflower seed. Where as for the traditional

crop this range is relatively much lower than that for the

cash crop. This owes much to the state’s bold investments

in infrastructure and active promotion of marketing

arrangements, producer co-operatives, credit facilities,

technological innovation, extension services and storage

network’ (Dreze and Sen, 2002). However, it does call for a

change in policy by the policy-makers for accelerating the

pace in the right direction. Firstly, in order to check the size

of farms from going below a particular limit necessary

changes in the law of succession are needed. Alternatively

cooperative farming should be encouraged to get full

socio­economic and other advantages of commercialization.

Secondly, it has been noticed that marketable surplus has

now emerged even on small farms in those cases where the

new technology has been adopted and the small farmers

are selling their produce in the market through the

commission agents. Large farmers can reap commercial scale

of economy while marketing their crop but this is not so

with the small farmers. Marketing co-operatives can be

instrumental in ensuring higher returns to the small and

medium farms in the state. Last, but not the least, quality

production of fruit and vegetable crops through the

instrumentality of technological innovations and adoption

of post harvest modern techniques would conclusively

induce increasing and desirable stage and level of

commercialization of hill agriculture in the state of Himachal

Pradesh.

Strategies for Enhancing Agriculture Production :

1. Economic advantage of commercial crops should

be explained and demonstrated to the farmers so

that they are convinced and start quick shift

towards commercial crops.

2. Our study shows that not the returns are higher

but also cost of production is higher in case of

commercial crops. Therefore, the farmers with low

capital base are being discouraged in the direction

of adoption of commercial crops. So the role of

easy and adequate credit assumes crucial role in

encouraging commercialization specially on small

and marginal farms.

3. Marketing cost of commercial crops are by and

large higher than their cost of cultivation.

Therefore, development and improving the

marketing efficiency is very important. Govt. can

play vital role by regulating the market and

providing market infrastructure such as road

transport, storage, processing facilities and market

intelligence etc.

4. Production of commercial crops especially the

vegetables require assured irrigation. In hills where

surface water is the only source of irrigation, it

should be harvested jointly by farmers on

watershed bases. Hence, the government should

encourage water irrigation cooperatives for

increasing area under irrigation.

5. If the required quantity of irrigation water is

supplied, the production of commercial crop can

be increased many fold. It has been found that

water is rarely available on time and in required

quantity in the study area. Before formulating any

irrigation scheme in H,P. these facts should be

taken into consideration.

6. Soil testing programme should be conducted in

all the regions of Himachal Pradesh irrespective

of growing commercial crops. Farmers should be

given education regarding the quantity of

nutrients required for the growth of commercial

crops so that its production is sustained for longer

period.

7. Commercial crops are more prone to diseases.

Therefore disease resistance for variety of

commercial crop should be developed for specific

region. Disease resistance HYV for traditional crop

variety also be developed.

REFERENCES

— Dreze, Jean and Amartya Sen. 2002 India:

Development and Participation, Oxford University,

Press, New Delhi.

— Khusro, AM 1964, An Approach to Farm Planning

Among small Farmers.

— Seminar Series IV, Indian Society of Agricultural

economics, 1964.

— Raj, K.N. 1985, Introduction to 'Essays on the

Commercialization of Indian Agriculture’  (Eds.



January, 2012 533

K.N. Raj et all, Oxford University Press, 1985 pp I

to vii.

— Sen, B. 1970, Opportunities in the Green

Revolution, Economic and Political Weekly vol V

(13), Review of Agriculture, March 28, 1970, pp

A33-A40.

— Vyas, VS, 1996, Diversification in Agriculture,

Concept, Rationale and Approaches, Indian

Journal of Agricultural Economics, 51 (4);

636-643.

TABLE 1—SHARE OF COMMERCIAL CROPS IN SOLAN AND HIMACHAL PRADESH

(Area in hect.)

Crop groups Solan Himachal Pradesh

1973-75 2003-05 % 1973-75 2003-05 %

Change Change

Traditional Crops

1. Cereals 50369 53477 6.17 836148 782061 –6.47

(73.81) (82.97) — (85.99) (81.97)

2. Pulses 11481 2894 –59.29 43332 28407 –34.44

(16.82) (4.49) — (4.46) (2.98) —

3. Oil seeds 2504 1428 –42.97 21815 17816 –18.33

(3.67) (2.22) — (2.24) (1.87) —

4. Other Crops 1915 1850 –33.94 15789 20304 28.60

(2.81) (2.87) — (1.62) (2.13) —

5. Sub-Total 66269 59649 –99.90 917076 848588 –7.47

(97.11) (92.55) — (94.31) (88.94) —

Commercial Crops

1. Fruits 686 646 –5.83 16760 59481 254.90

(1.00) (1.00) — (1.83) (6.23) —

2. Vegetables 981 3637 270.74 19744 39534 100.23

(1.44) (5.64) — (2.15) (4.14) —

3.Potato 197 94 –52.28 14915 14910 –0.03

(0.29) (0.14) — (1.63) (1.56) —

4. Condiment’s Spices 303 518 70.95 2873 64.59 124.82

(0.44) (0.80) — (0.31) (0.68) —

 Sub-Total 1970 4801 143.71 39377 105474 167.86

(2.89) (7.44) — (4.29) (11.06) —

Gross 68239 64450 –5.55 917605 954062 3.97

Cropped Area (100.00) (100.00) — (100.00) (100.00) —

TABLE 2—SALIENT FEATURES OF SAMPLED HOUSEHOLDS IN SOLAN DISTRICT OF HIMACHAL PRADESH

Item Unit Sub- Marginal Small Medium Large Overall

marginal

Sample Size No 29 27 27 11 6 100

Average SC/ST % in 68.96 44.44 25.23 18.18 16.67 42.00

sample

Average family size No 5.38 6.69 7.11 7.45 5.28 6.61
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TABLE 2—SALIENT FEATURES OF SAMPLED HOUSEHOLDS IN SOLAN DISTRICT OF HIMACHAL PRADESH—Contd.

Item Unit Sub- Marginal Small Medium Large Overall

marginal

Labour force % of 53.85 50.00 57.29 59.76 54.04 54.46

population

Literacy Per cent 83.05 31.44 87.57 80.49 94.59 83.96

Male literacy Per cent 85.54 84.16 89.90 88.57 94.44 87.20

Female literacy Per cent 78.08 78.49 84.95 84.47 94.74 80.62

Average holding Ha. 0.29 0.68 1.57 2.65 7.71 1.52

Average operational Ha. 0.19 0.37 0.70 1.19 1.66 0.52

holding

Irrigated area Per cent 50.42 51.18 39.79 40.90 20.22 35.02

Area under Per cent 69.87 68.52 67.31 67.61 59.78 66.27

commercial crop

Average no of Per 1.97 2.29 3.78 4.36 6.50 3.08

cattle  household

Standard animal Per 1.86 2.78 3.98 4.65 6.41 3.25

unit household

TABLE 3—PERCENTAGE SHARE OF PURCHASED INPUTS COST IN TOTAL VARIABLE COST IN RESPECT OF COMMERCIAL CROPS IN

SOLAN DISTRICTS.

(Rupees per hect.)

Size group Fixed Variable Cost Total Cost Total Cost

of holding cost+ Owned Purchased Total Ratio oif of

rental inputs inputs operate purchased production

value of and input input to total (fixed+

land operational operational

input cost)

Tomato

Sub-marginal 58667 14274 15411 29685 51.9 88352

Marginal 80353 12645 18439 31084 59.3 111437

Small 82761 11038 14471 25509 56.7 108270

Medium 75159 8929 16445 25374 64.8 100533

Large 81029 6177 20384 26561 76.7 107590

Overall 77999 10374 16897 27271  61..9 105270

Capsicum

Sub-marginal 13919 12429 10075 22504 44.7 36423

Marginal 15416 8868 16258 25126 64.7 40542

Small 18053 7686 7345 15031 48.8 33084

Medium 15370 11496 5903 17399 33.9 32769

Large 18550 2018 9220 11238 82.0 29788

Overall 17130 6702 9522 16224 58.7 33354
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TABLE 3—PERCENTAGE SHARE OF PURCHASED INPUTS COST IN TOTAL VARIABLE COST IN RESPECT OF COMMERCIAL CROPS IN

SOLAN DISTRICTS.—Contd.

(Rupees per hect.)

Size group Fixed Variable Cost Total Cost

of holding cost+ Owned Purchased Total Ratio of of

rental inputs inputs operate purchased production

value of and input input to total (fixed+

land operational operational

input cost)

Bean

Sub-marginal — — — — — —

Marginal 15640 6223 4575 10798 42.4 26438

Small 11312 6635 3097 9732 31.8 21044

Medium 11976 5125 2553 7678 33.2 19654

Large — — — — — —

Overall 12767 6 121 3394 9515 35.6 22282

Peas

Sub-marginal 8721 7603 5894 13497 43.6 22218

Marginal 9516 6735 9783 16518 59.2 26034

Small 10409 7319 9501 16820 56.5 27229

Medium 9692 5313 11070 16383 67.5 26075

Large 8570 1721 16719 18440 90.6 27010

Overall 9576 5558 11016 16574 66.4 26150

Cauliflower Seed

Sub-marginal 15941 8149 10197 18346 55.5 34281

Marginal 17261 8720 4667 13387 34.8 30648

Small 10785 7676 3477 11153 31.2 21938

Medium 12896 4584 4336 8920 48.6 21816

Large 17345 1862 7548 9410 80.2 26755

Overall 14608 4548 6383 10931 58.3 25539

TABLE 4—PERCENTAGE SHARE OF PURCHASED INPUTS COST IN TOTAL VARIABLE COST IN RESPECT OF TRADITIONAL CROPS IN

SOLAN DISTRICTS.

(Rupees per hect.)

Size group Fixed Variable Cost Total Cost

of holding cost+ Owned Purchased Total Ratio of of

rental inputs inputs operate purchased production

value of and input input to total (fixed+

land operational operational

input cost)

Maize

Sub-marginal 2291 4030 1345 5375 25.0 7666

Marginal 2171 3203 1479 4682 31.6 6853

Small 1835 2972 1432 4404 32.5 6239

Medium 1539 1679 2009 3688 54.4 5227

Large 1538 852 2930 3782 77.4 5320

Overall 1853 2559 1786 4345 41.1 6198
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TABLE 4—PERCENTAGE SHARE OF PURCHASED INPUT COST IN TOTAL VARIABLE COST IN RESPECT OF TRADITIONAL CROPS IN
SOLAN DISTRICTS.—Contd.

(Rupees per hect.)

Size group Fixed Variable Cost Total Cost

of holding cost+ Owned Purchased Total Ratio of of
rental inputs inputs operate purchased production

value of and input input to total (fixed+
land operational operational

input cost)

Blackgram

Sub-marginal — — — — — —

Marginal 1202 3279 100 3379 2.6 4581

Small 966 3328 589 3917 15.0 4883

Medium 732 2275 462 2737 16.8 3469

Large 650 1677 813 2490 32.6 3140

Overall 765 2182 599 2787 21.5 3552

Other Kharif Crops

Sub-marginal 2760 10725 585 11310 5.1 14070

Marginal 2032 7582 432 8014 5.4 10046

Small 1290 3334 1059 4393 24.1 5683

Medium — — — — — —

Large 2286 2542 2849 5391 52.84 7677

Overall 1720 3445 1677 5122 32.7 6842

Other Rabi Crops

Sub-marginal 11549 6964 4271 11234 38.0 22784

Marginal 4432 10281 1985 12266 16.1 16698

Small 1740 5287 276 5563 4.9 7303

Medium 4082 15535 195 15730 1.2 19812

Large 1690 4790 286 5076 5.6 6766

Overall 4492 6722 1482 8204 18.1 12696

TABLE 5—INDICATORS OF EXTENT OF PURCHASED INPUT OF AGRICULTURE IN SOLAN DISTRICT (H.P.) AT A GLANCE

Extent of purchased Sub- Marginal Small Medium Large Overall

purchased inputs marginal farms farms farms farms

input share % farms

Low Level Below 40 Maize Maize Maize Black gram Black Black

other blackgram black gram other gram gram
Kharif cauliflower cauliflower Kharif and other rabi bean &

and seed other seed other rabi crops crops other
rabi Kharif Kharif and capsicum Kharif

crops and rabi rabi crops bean and rabi
crops bean crops

Moderate level 40-60 Capsicum Bean Capsicum Cauliflower — Maize
peas Tomato Tomato & seed Other Capsicum

Tomato and peas Peas Maize Kharif and
and crops cauliflow-

cauliflower er seed
seed

High level Above 60 — Capsicum — Tomato — Tomato
— — — and peas Maize and peas
— — — — tomato —

— Peas —
capsicum

cauliflower

seed
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Abstract

Enterprise and crop diversification have been

identified as essential strategies for raising income and

reducing poverty on small and marginal farms. An attempt

has been made in the present paper to analyse both the

strategies based on empirical data collected from rural

households located in the foothill of Shivaliks in Panchkula

district of Haryana state. The analysis has been done using

the Herfindhal and Entropy indices. Vegetable production

constituted an important sub-sector of the agricultural

economy on irrigated farms. An empirical relationship

between the magnitude of diversification and various socio-

economic factors has also been investigated. The results

revealed that diversification into a number of income

sources and crops grown were very high. The important

dimensions of farm household resource base included

irrigation facilities, availability of draught power and family

labour and proximity to the market. The determinants of

income diversity included proportion of working

population, farm net worth, educational status and adult

milking livestock units. It implied that a mix of economic

and non-economic factors is essential for explaining the

variation in diversification indices on different scales of

farm.

Key words : Crop diversification, Shivalik, Farm

enterprises, Farm income, Diversification indices, Herfindhal

index, Entropy index.

Small farm system constitutes an integral part of

Indian agriculture. These systems, which are labour

intensive and combine animals with mixed cropping, vary

between regions and Asia presents by any standard a

preponderance of small farm and complexity of production

system that is unique to this region. This type of farm

forms the backbone of the food production in all countries

and therefore constitutes important target areas for research

and development. Diversification of small farms is often

suggested as a means for rapid rural development in India.

Small and marginal holdings account for about three fourths

of total operational holdings in the country operating over

one-fourth of the total area (Haque 1995). Due to economic

pressure and incentives, small landholders also shift from

subsistence farming to commercial farming and from low

value food/non-food crops to high yielding plant varieties.

It is intended to give a wider choice in production of variety

of crops in a given area so as to expand production related

activities to lessen risk (Hazara 2001). Farmers are able to

take the advantage of production complementarities and

thereby reap the benefit of synergism through appropriate

choices of crop combinations or other economic activities

(Rao et al. 2008, Subrahmanyam et al. 2006, Jha 1996, Gupta

and Tiwari 1985). Farm diversification at small and marginal

farm level also serves a means of profit maximization through

reaping the gains of complementary relationship or in

equating substitution and price ratios for competitive

products. It is also observed that food and income security

improved in regions where agricultural diversification took

place in favour of horticulture activities, animal husbandry,

and aquaculture (Jha et al. 2009, Joshi et al. 2007, Barghouti

et al. 2003, Dorjee et al. 2002, Hanumantha, 1994).There

appears immense scope for diversification of agriculture

towards high-value commodities in South Asian countries

(F AO 2003).

Keeping in view the diversification potential, the

present study was undertaken in four Shivalik foothill

villages with the objectives (i) to examine the diversity in

income sources of the households, (ii) to examine the

diversity in crop production of the households and (iii)

identify the determinants of crop and income

diversification.

MATERIAL   AND  METHODS

The study area

The study based on farm level data from Panchkula

district of Haryana state focuses on potential in small farms

diversification. The data was collected from six villages

namely Janouli, Kajiyana, Dhatogaran, Nala Dakrog, Mallah

and Jabrot located in the Shivalik foothills under district

Panchkula and inhabited by 151 households. The

Panchkula district lies in Haryana state in north-western

part of India. The Panchkula district makes a boundary

with district Solan and Sirmor in Himachal Pradesh, district

Mohali and Patiala in Punjab and Union Territory

Chandigarh. The area of study falls within 30° 46' N to 30°

48/N latitude and 76° 56'  E to 76° 59' E longitude. The

natural surface level ranges from 500 m to 980 m above

mean sea level.
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Agro-climatic features of the watershed

The soils of the area have low fertility, are poor in

water holding capacity and possess high degree of

permeability due to rolling topography with steep slopes

and gravelly/ boulder sediments. Although average rainfall

of the study area is around 1100 mm but due to topography,

geology, lithology and soil characteristics, most of the

surface and sub-surface run-off water drives to the rivers

and streams. The irrigation facilities are negligible in the

area and confined to the availability of water in seasonal

kuhls. Rainfed farming is dominating agriculture system in

the region and merely 6 per cent of agriculture land is having

facility of assured irrigation. Availability of irrigation water

is the main constraint and limiting factor for crop

productivity. Efforts were put in finding the ways and means

to provide the irrigation facilities for increasing the

agricultural production so that the living conditions can

be improved of the local inhabitants under the various

schemes of the State and the Central Government. The

groundwater conditions are very unfavourable and do not

allow the easy and economic exploitation of it.

The kuhl system is comprised of temporary and

unstable structures which require maximum human labour

for their upkeep and maintenance. The potential of these

systems for water availability was very poor and uncertain.

There were maximum losses in the conveyance system like

evaporation and seepage losses.

Sampling and data collection

The three stage stratified sampling technique was

used for the selection of the sample. The Pinjore block was

purposively selected because the commercialization of

agriculture was more visible in this block as a result of the

efforts of soil conservation activities carried out by the

Haryana Agriculture Department and Shivalik Development

Agency during 1998—2008. A number of infiltration

galleries were planned and executed as sub-surface dam.

There are a number of perennial and ephemeral streams

emanating from the higher reaches. The water flows even

after the cessation of rains. The water from these streams

flowing down into the channel seeps into the river beds,

but when it encounters the impervious strata, it starts

flowing horizontally and even starts oozing out on the

ground surface. Then it flows partially over the surface of

the torrent bed and partially below its surface. So this flows

due to the presence of impervious layers which checks

seepage downward, can be utilized by tapping it by

constructing a vertical infiltration gallery (Sub-surface Dam)

across the channel, stream or river from the surface of the

earth down to the level of the impervious layer below. This

water is then conveyed to the drinking water supply system

or the agriculture fields through pipelines. This source is

very good as the water gets filtered automatically while

crossing the various layers of earth through which it passes.

Further, there is no risk of silting or drying up though the

volume may reduce during off-season. It can be utilized

downstream under gravity by using PVC, HDPE and RCC

pipelines.

Six villages were selected as a secondary unit of the

sample where sub-surface structures had been constructed.

A complete list of all 246 households was prepared from all

the six villages along with their land size and operational

holdings. Again, on the basis of probability proportion, 58

farm households were selected. The distribution according

to size group of holdings were, marginal (22), small (22) and

medium (14) The data from farm households regarding crop

or enterprise pattern, technical requirement of input and

output were collected through a well structured and pre-

tested questionnaire for the agricultural years 2008-2009

and 2009-2010.

Diversification indices

Farm level diversification was studied in terms of

enterprises income and acreage under crops. Acreage

diversification explains crop diversification only, whereas

enterprise diversification involves all enterprises on a farm

i.e. livestock along with crop enterprise. Diversification

was measured by enumerating number of enterprise on

farm. Different concentration indices were also calculated

to measure diversification. The expressions of these indices

are as follows.

Index of maximum proportion (Dm) = Max Pi      (1)

For measuring diversification, Dm should decrease.

In other words, with increase in diversification maximum

proportion held by any activity in total income/cropped

area should decrease. This index, however, does not

consider the actual size of income/area of an individual

activity on total farm income/cropped area. Therefore

Harfindhal and Entropy indices were also calculated.

Harfindaha index was used as a measure of crop

diversification (Gupta and Tiwari 1985, Murthy 1998). The

index is defined as :

 n

Dh = ∑ P
i

2    (2)

i =1

Where, Pi = Ai/∑ I, Ai, proportion of ith activity

Ai = Income from ith activity (Ri) or acreage

under ith activity.

With increase in diversification, sum of squares of

all crops/dairy income proportion decreases, therefore,

Harfindhal index should decrease. The index takes a value

one when there is complete specialization and approaches

zero as diversification is perfect, such that Ai = (1/N) ∑  Ai

when N approaches infinity, then Pi2  = 1/N tends to zero.

Thus, Dh is bounded by zero (complete diversification) to

one (complete specialization).



January, 2012 539

Entropy index (DE) = ∑i Pi * log(1/Pi) (3)

The entropy index is regarded as an inverse measure

of concentration having logarithmic character. DE should

increase with increase in diversification. DE approaches

zero when farm is specialized and takes maximum value

(log N) when there is perfect diversification.

Regression analysis

Multiple regression analysis was used to identify

the determinants of crop and income diversification. Two

separate regression models were specified in their explicit

forms as follows:

Model 1.

Y=bo+b
1
X

1
+b

2
X

2
+b

3
X

3
+b

4
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4
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5
+b

6
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7
X

7
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8
X

8
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9
X

9
+b

10
X

10
+u

(4)

Where,

Y = Harfindhal index for crop acreage diversification

X
1
 = Gross cropped area in acres (2.5 acres = 1 hectare)

X
2
 = Size of family (nos.)

X
3
 = Bullocks (nos.)

X
4
 = Proximity to market (km)

X
5
 = Non-farm income (Rs.)

X
6
 = Number of fragments in the holdings

X
7
 = Education of the head of the family (years)

X
8
 = Irrigation intensity (%)

X
9
 = Extension visits (nos.)

X
10

 = Membership of co-operative society

Model 2,

Y = Harfindhal index for income diversification

X
1
 = Gross cropped area in acres (2.5 acres = 1 hectare)

X
2
 = Proportion of working population

X
3 
= Bullocks (nos.)

X
4
 = Proximity to market (km)

X
5
 = Farm net worth (Rs)

X
6
 = Number of fragments in the holdings

X
7
 = Education of the head of the family

X
8
 = Irrigation intensity (%)

X
9
 = Adult milching Livestock Units (ALU)

The linear, semi log and double log forms of the 2

models were tried and the lead equation (linear form) was

selected on the basis of R2, t-statistics and the conformity

of the sign of the estimated coefficient with a priori

expectation.

RESULTS  AND  DISCUSSION

Enterprises and crops in farm income

The table 1 presents a profile of small, medium and

large farms in terms of enterprise pattern and earnings.

These farms had a well diversified farmimg system including

foodgrains, vegetables (cash crops) and fodder or ani-

mals. Vegetable production constituted an important sub-

sector of the agricultural economy on irrigated farms. Most

vegetables are cultivated in mixed-cropping types of

farming systems. The most important crops on irrigated

farms were ginger, tomato, basmati paddy and wheat. The

haldi (turmeric), arvi (colocasia), kachaloo (colocasia),

chillies and bhindi (lady finger) are grown as intercrops

with the ginger. Indeed, on marginal and small farms, the

cropping pattern is determined by household-food needs,

and food crops like wheat and maize occupy 50 to 70 per

cent of the gross cropped area in all the six villages. Nine to

eleven crops are being taken as per the availability of

irrigation water from kuhl. Wheat crop has provided assured

returns on sustainable basis due to assured water

availability from sub-surface structure. It was noticed that

marginal farm allocated higher area to ginger after wheat

and maize, whereas on small and medium farms paddy was

given preference. The average yield of ginger varied from

87.5 to 112.5 q ha-2. Instead of selling the ginger as a

vegetable in nearby markets, the farmers had taken up its

processing for making saunth (dried after removing surface

layer) which is highly remunerative. About 25 % saunth is

produced from raw ginger as per information recorded by

interviewing the local farmers. The ginger is sold at the rate

of about Rs 15 to Rs 20 per kg. But the processed ginger is

sold at the rate of Rs 150 to Rs 350 per kg. This way, the

production of saunth yields remuneration ranging from

Rs. 3.75 to Rs. 8.75 lakhs per ha. The other crops like turmeric,

arvi, kachaloo, chillies etc generate income which is

sufficient to sustain the cost of production of all these

crops including ginger. Though marginal and small farms

can accommodate rather few milch animals per acre yet

more of the aggregate livestock herd is housed on these

farms than on medium ones. These features have

implications for intensification and commercialisation of

marginal and small farms and rural enterprises.

Diversification indices

Extent of diversification as measured by different

indices is presented in table 2. Apparently, number of

enterprises undertaken on a farm represents the simplest

way to measure diversification at farm level. The number of

enterprises on marginal farm was 11 whereas on small and

medium farms it was 9 and 10, respectively, indicating that

marginal farms were more diversified than small and medium.

The index of maximum proportion in gross income was 22

per cent on marginal farm, while it was 29 and 25 per cent

on small and medium farms, respectively. Income from mil-

ching cattle contributed maximum proportion to gross

income on marginal farm whereas it was wheat on small

and marginal farms
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TABLE  1—ENTERPRISE PATTERN AND EARNINGS ON SAMPLE FARM VILLAGES

Enterprise/crops Farm size

Marginal Small Medium

A. Crops

Paddy 9.00 10.73 10.02

Wheat 35.31 31.38 29.96

Barseem 1.39 1.70 2.10

Maize 16.86 17.42 16.66

Kulthi 9.30 13.03 14.56

Chari 2.90 4.68 3.54

Ginger 12.03 7.86 8.43

Tomato 5.40 7.23 7.58

Onion seed 4.54 5.97 5.16

Potato 2.25 — 1.99

Raya 1.02 — —

Crop intensity % 191.46 187.60 170.68

B. Total cattle unit/ha 4.25 2.25 1.50

Milching cattle/ha 1.75 1.00 0.75

C. Gross return/ha 103603 107596 99349

Working capital/ha 49303 39409 42631

D. Net retum/ha 54299 68187 55218

% age income from dairy 32.2 11.8 15.6

Cultivated area (ha) 9.28 26.56 30.4

No. of households 22 22 14

A v size of land holding in 0.42 1.21 2.17

hectares

   TABLE 2—CROP DIVERSIFICATION INDICES ACROSS DIFFERENT FARM CATEGORIES

Categories of farms Average no. of Diversification Indices

enterprises M P I H I E I

Index in terms of acreage

Marginal 11 0.31 0.2049 0.7880

Small 9 0.33 0.2208 0.8634

Medium 10 0.35 0.1930 0.8895

Index in terms of gross income

Marginal 11 0.22 0.1490 0.9674

Small 9 0.29 0.1967 0.8948

Medium 10 0.25 0.1725 0.9360
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The index of maximum proportion does not take into

account the share of individual enterprises except that of

the dominant one. In order to improve upon this limitation,

Harfindhal and Entropy indices were calculated both for

acreage and income. The Harfindhal index of acreage was

maximum on small farms indicating higher concentration or

less diversification than other farms. The difference,

however, among marginal, small and medium farms was

small indicating no significant difference in crop

diversification. Medium farms with average size of land

holding 2.17 hectares indicated greater diversification.

The Entropy index for marginal farms was

significantly lower than small and medium category of farms.

This was perhaps due to the fact that average size of holding

of marginal farmers in this case was so low that it can not

diversify beyond a certain extent. These are mainly guided

by sustenance criterion as their major concern is food

security.

Determinants of crop diversification

The level of diversification across farms can be

explained with various factors, for instances personal

characteristics of decision makers, resource endowments

of farm households, and market access opportunities. The

level of acreage and income diversification as measured

through the Harfindhal index was regressed upon several

agro-economic variables.

TABLE 3—DETERMINANTS OF CROP DIVERSIFICATION

Variables Regression Standard error Significance level

Coefficient

Constant term 25.96 5.76

Gross cropped area (acres) 0.38 3.14 NS

Family size (nos.) 3.67 * 2.43 0.10

Bullocks (nos.) 2.82 ** 1.70 0.05

Proximity to market (m.) -4.69 *** 0.012 0.01

Non-farm income (Rs.) - 0.64*** 0.99 0.01

Number of fragments in - 0.52 6.90 NS

the holdings

Education of the head of 7.30 9.96 NS

the family (years)

Irrigation intensity (%) 5.63*** 0.25 0.01

Extension visit ( nos.) 7.09** 3.87 0.05

Membership of co- - 4.64 3.78 NS

operative society

Adjusted coefficient of 0.73

multiple determination

NOTE *, **, *** indicate significance at 10, 5 and 1 per cent levels, respectively.

The regression results are summarized in table 3 for

acreage diversification. From the analysis, it can be

concluded that 73 per cent of the variation in the number of

crops grown was explained by variables included in the

model. Six out of ten determinants were found significant.

The important dimensions of farm household resource base

include, irrigation facilities, availability of draught power

and family labour. There has been a positive correlation

between, availability of family labour and draught power

(Jha 1994). It is hypothesized that with an increase in

irrigation, draught power and family labour, the

opportunities of diversifying agriculture increases for an

average farmer. The results suggested that households

with higher family size tended to have allocated more labour

to crop production activities. Hence, more will be the

diversification on such farms (Joshi et al. 2003, Ibrahim et

al. 2009). Households having more access to draft power

are able to diversify more as result of the reduced drudgery

of land preparation. This variable was found to be significant

in both the cases. Distance from local market was

significantly related to crop diversification in case of

completely irrigated farms. The negative sign implied that

larger the distance, the lesser the tendency of households

to diversify and vice versa. It is expected that households
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with poor market access to be more specialized in crop

production. The positive and significant relationship

between educational status of the head of the family and

crop diversification on rainfed farms showed that higher

the educational status of the head of the family, higher

would be the level of crop diversification.

Increase in the frequency of extension visits implied

that the more the household head has contacts with the

extension agents, the more the tendency to diversify into

crop production. Non-farm income was found to have

negative but significant impact on diversification indicating

that higher the non-farm income, higher will be the

specialization.

TABLE 4—DETERMINANTS OF INCOME DIVERSITY

Variables Regression Standard error Significance level

Co-efficient

Constant term 26.59 7.78 —

Gross cropped area (acres) 2.89*** 1.85 0.01

Proportion of working population 1.98* 0.74 0.10

Bullocks (nos.) 4.28 5.65 NS

Proximity to market (Km.) –3.40* 1.07 0.10

Farm net worth (Rs.) 2.90* 0.71 0.10

Number of fragments in the holdings 0.91 0.67 NS

Education of the head of the family (years) 6.84** 5.70 0.05

Irrigation intensity (%) 4.10** 2.80 0.05

Adult Livestock Units (ALU) (milching) 9.80* 2.46 0.10

 Adjusted coefficient of multiple determination 0.84 —

NOTE *, **, *** indicate significance at 10, 5 and 1 per cent levels, respectively.

The regression results in terms of income diversity

revealed that 84 per cent of the variation in income was

explained by the variables included in the study (Table 4).

Proportion of working population and farm net worth were

found to be positively and significantly related with income

diversification. It implied that more the working population

and net farm worth, more will be the income generation

activities. The other two variables, i.e. adult milching

livestock units and proportion of area under irrigation had

significant positive effect on income diversification.

Conclusion and policy implications

The study has shown that diversification into a

number of income sources and crops grown are very high

in the study area. The statistical evidence in relation to the

determinants of crop diversification has revealed that both

economic factors (like gross cropped area, bullock density,

non-farm income and social factors such as family size, age

and education of the head of the household), distance

from the market are the significant determinants of crop or

income diversification. This suggests that a proper mix of

both economic and non-economic factors are essential to

promote agricultural production (Girish 2004). In fact,

assured water supply from kuhl for around 8 to 10 months

in a year and proximity to the main market in and around

the study area are the major driven forces behind increased

diversification irrespective of the size of land holding. The

diversification of crop farming with vegetables and milch

animals under improved levels of technology has resulted

in increase in farm income. The results very clearly depicts

that the prospects of small farm diversification in rural areas

are very high, provided necessary technological,

infrastructural, institutional and administrative changes are

brought about through effective government policies and

creation of socio-economic environment.
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AGRICULTURAL PRICES IN INDIA

It is an old adage that Agricultural prices mirror

the economy of a country. It is more true in the case of

an agricultural country like India. Viewed from this

angle, it is quite an important publication. It gives

information on index numbers, farm (Harvest) prices,

wholesale and retail prices of various agricultural

commodities, etc.
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Abstract

Initial spurt in agricultural growth rate as a result of

the “First Green Revolution”  has experienced distinct slow-

down in recent years. There is urgent need to enhance

productivity through technological as Nanotechnology,

intervention. It is one of the emerging technologies with

enormous agricultural application, which can be effectively

applied in the development and design of methods and

instrumentation for enhancing quantity and quality of food

products and managing environment in better way. The

paper discusses feasibility of achieving Second Green

Revolution in India through nanotechnological application

in agriculture in India.

Key word: Agricultural Growth, Nanotechnology,

Market forces, Subsistence Agriculture.

1. Introduction

The ‘First Green Revolution’  witnessed during early

70’s culminated in tremendous yield increase through four

basic elements of production system viz. semi-dwarf high

yielding varieties of rice and wheat, extensive use of

irrigation, fertilizers and agro-chemicals. However, after

tremendous growth, there has been a distinct slowdown in

the agricultural growth rate since the mid-1990s. The

agricultural production is experiencing a plateau, which

has adversely affected the livelihood base of the farming

community at large. As the availability of arable land for

agriculture would reduce in future due to urbanisation, the

only way out could be expected through productivity route.

In fact, the country needs a ‘Second Green Revolution’

(Thakur, 2009). In this background, this paper tries to

investigate whether nanotechnology can be used as a

catalyst to initiate ‘Second Green Revolution’ in India?

Nanotechnologyl is the latest buzzword in the

engineering, and technological field and if believed the

experts, it is going to make drastic changes in almost every

aspect of economic life of 21st century. In general parlance,

nanotechnology2 is a science of miniature. Contrary of bulk

material, nano-materials are 5,000 to 50,000 times smaller

than the diameter of a human hair. These light but strong,

transparent materials are very active and aggressive in any

chemical reaction. Nano-materials can be mixed with any

other materials to make them thousand times stronger and

more efficient. The paper discusses feasibility of achieving

‘Second Green Revolution’ through nanotechnology in

*Associate Professor in Economics, Delhi Technological University Delhi -110 042 seemasinghdtu@gmail.com

Achieving Second Green Revolution through Nanotechnology in India

DR. SEEMA SINGH*

India. Second section of the paper discusses myriad

agricultural application of Nanotechnology which can be

effectively applied in the development of new functional

material, product development, and design of methods and

instrumentation for enhancing productivity, food safety

and bio-security. Third section discusses present state of

Indian agriculture. Challenges associated with

Nanotechnological application in agriculture in India and

India’s preparedness to face them have been discussed in

fourth section. Last section concludes the discussion.

2. Application of Nanotechnology in Agriculture

The recent UN Millenium Project Report, task force

on Science, Technology and Innovation, puts forward the

idea that nanotechnology will be important to the

developing world because it harbours the potential to

transform minimal work, land and maintenance inputs into

highly productive and cheap outputs; and it requires only

modest quantities of material and energy to do so (see

Invernizzi and Foladori, 2005). It has wide range of

agricultural application also. Some of them have been

discussed as follows :

2.1 Agrinfortronics

Agriculture is seasonal in nature and depends on

many variables such as soil, crops, weather etc. Sensing,

acquisition, manipulation, storage and transfer of reliable

and accurate data about the plant/animal and production-

handling environment is therefore crucial in managing this

variability to optimise both inputs and outputs and reduce

impacts on the environment to meet the demand for high

and good quality products. This requires successful fusion

of  ICT and mechatronics for agricultural applications.

Based on advances in nanotechnology research, it was

recently reported that the development of a new scanning-

probe-based data­storage concept called “millipede” that

combines ultrahigh density, terabit capacity, small form

factor, and high data rate. Other developments include

nanosensors to monitor the health of crops and farm

animals and magnetic nonoparticles to remove soil

contaminants. Dispersed throughout fields, a network of

nano-sensors would relay detailed data about crops and

soils. The sensors will be able to monitor plant conditions,

such as the presence of plant viruses or the level of soil

nutrient. Nanoparticles or nanocapsules could provide a

more efficient means to distribute pesticide and fertilizers,
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reducing the quantitites of chemicals released into the

environment. Livestock may be identified and tracked using

implanted nanochips (Holden and Ortiz, 2003).

2.2 Integration of Agricultural Biotechnology,

Bioengineering and Nanobiology

Agriculture is an integral part of the wider biological

industry. Given that the world of biology is at the scale of

microns and below region where the sphere of

nanotechnology resides, the convergence of

biotechnology, bioengineering and nanobiology to solve

practical problems facing agricultural is logical. Just like

advances in modern agricultural biotechnology have

separately created staggering possibilities in crop and

animal production through genetic manipulation of species,

development in nanobiology are bound to impact on future

agricultural technologies. For instance, it was reported that

the successful arrangement of control proteins on DNA

within a cell. These advances open up tremendous scope

for nanofabrication in modern molecular biology or

agricultural biotechnology of plants and animals.

Nanoscience is leading to the development of a range of

inexpensive nanotech applications to increase fertility and

crop production. Furthermore, nanofabricated devices offer

the scope for their injection into plants and animals to

detect tissue parts affected by rare phenomena such as

diseases, nutrient deficiency and developmental

abnormalities (Opara, 2004).

2.3  Agricultural Diagnostics and Drug Delivery with

Nanotubes

Progress in nano material sciences and technology

has resulted in the development of several devices which

have potential applications in agricultural and related

biological industries. For instance, nanotube devices can

be integrated with other chemical, mechanical, or biological

system, and can be excellent candidates for electrical

sensing of individual bio molecules. Nanotube electronic

devices have been shown to function very well under

certain extreme biological conditions such as saline (salty)

water and have dimension comparable to typical bio-

molecules (e.g. DNA, whose width is approx. 2nm).

Despite the practical difficulties in achieving reliable, rapid

and reproducible nanofabrication of complex arrays of

nanotubes, such devices have the potential to

revolutionise site-specific and process exact diagnosis,

drug delivery and in livestock disease and health

management as well as in the identification and site-

specific control of plant pests and diseases. Nanotech

materials are being developed for slow release and

efficient dosages of fertilizers for plant and nutrients and

medicines for livestock (Opara, 2004).

2.4 Particle farming

It is an example of harvesting nanoparticles for

industrial use, by growing plants in specially prepared soils.

For example, research has shown that alfalfa plants grown

in gold rich soil absorb gold nanoparticles through their

tissues. The gold particles can be mechanically separated

from the plant tissue (http://knowledge.cta.int/en/layout/

se t /pr in t /Doss iers /S-TIssues- in-Perspect ie /N-

anotechnology).

2.5 Nanobots

Nanobots (miniature/micro robots the size of human

blood cells or even smaller) which can be deployed by

billion, could explore every capillary and even by guiding

in for close-up inspections of neutral details in animals

during breeding and special on-farm diagnostic. Using high-

speed wireless connections, the nanobots would

communicate with one another and with other computers

that are compiling the scan database (Roco & Bainbridge,

2002).

2.6 Nanostructures

Nanostructures (such as smart nano-cards that

collect and store data about products and process history)

which can be implanted into plants and animals during

growth and development to collect and transmit vital real-

time data such as growth rates and physiological

activities that provide clues on performance, productivity

and exposure to environmental, chemical and physical

hazards. Such smart nano-cards will further facilitate

integrated supply chain traceability and management

(Opara, 2004).

2.7 Nanotechnology and Food Processing

The application of Nanotechnology in the food

industry has become more apparent with the initiation of

consortia for better and safe food along with increased

coverage in the media. Nanotechnology food application

includes: smart packaging, on-demand preservation, and

interactive foods which allows consumers to modify food,

depending on their own nutritional needs and tastes. The

concept is that thousands of nano-capsules containing

flavour or colour enhancers or added nutritional elements

(such as vitamins), would remain dormant in the food and

will only be released when triggered by the consumer (http://

knowledge.cta.int/en/layout/set/iprint/Dossiers/S-T

Issues- in-Perspectie/Nanotechnology). Nanoparticles may

also deliver growth hormone or vaccine to livestock, or

DNA for genetic engineering of plants (Phoenix, 2009). A

nanocomposite coating process could improve food

packing by placing anti microbial agents directly on the

surface of the coated film. Nanocomposites could increase

or decrease gas permeability of different fillers as is needed

for different products. They can also improve the

mechanical and heat-resistance properties and lower the

oxygen transmission rate. Research is being performed to

apply nanotechnology to the detection of chemical and

biological substances for sensing biochemical changes in

foods (Dept. of Electronics, 2007/08).
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2.8  Electricity

In India, there has not been much effort to link the

technology's potential with development in agriculture and

addressing the needs of people in rural areas, which form

the backbone of India’s economy, according to Anil

Rajvanshi, Director of the Nambkar Agricultural Research

Institute, Maharashtra. For example, nanomaterials could

help improve solar cells and biogas reactors, said

Rajvanshi (http://www.scidev.net/en/news/india-must-

regulate­nanotechnology-urgently.html). which can be

used for mechanization and electrification of agricultural

processes. It is a challenge before Indian researchers and

scientists to innovate and adapt Nanotechnological

application for Indian agriculture.

3. Present State of Indian Agriculture3

Indian agriculture may be discussed form two point

of view i.e. supply side and demand side. From supply

side, even though, there is high levels of aggregate growth

over the last two decades, the Indian economy still remains

predominantly an agrarian economy in terms of livelihood

activities of people. The share of employment in agriculture

(UPSS) in 2004-05 was as high as 52.1% but its share in

GDP was 15.7 in 2008-09 (Economic Survey, 2010). The

growth of agriculture in terms of both gross product and

output has visibly decelerated during the post-reform period

compared to the 1980s. For example, the growth rate of

agricultural GDP decelerated from 3.08 per cent during

1980-1 to 1990-1 to 2.57 per cent during 1992-3 to 2005-6.

The growth rate for all crop taken together decelerated to

1.96 per cent during 1990-1 to 2000-1, compared with a

growth rate of 3.19 per cent during 1980-1 to 1990-1. The

cause for concern is not merely the decline in the rate of

growth of agricultural production, but also the decline in

the growth rate of foodgrains, which fell from 2.85 per cent

in the 1980s to 1.16 per cent in the 1990s, lower than the

rate of growth of population of 1.9 per cent during the

latter period. The 1990s were thus the first decade since

the 1970s in which the rate of growth of food production

fell below the population growth rate. This was essentially

due to the gradual decline in the growth of yield levels,

especially of some food crops. While the annual yield

growth rate for all crops taken together declined from 2.56

per cent during the 1980s to 1.09 per cent during the later

period, for rice it decelerated from 3.47 per cent to 0.92 per

cent, and for wheat from 3.10 per cent to 2.21 per cent.

There is increasing evidence that there can not be rural

development, even in relatively prosperous regions like

A.P. and Punjab without high agricultural growth (Singh &

Pal, 2010). Some of the significant features of the

deceleration in Indian agricultural growth have been

discussed below:

3.1. Resource Stress in Indian Agriculture

Unequal availability of irrigation across the country,

and increasing stress on available irrigation resources are

one of the major reason for deceleration in agricultural

growth. The recent trends in irrigation show the distortion

in the development and utilization of water resources for

agricultural purposes. It is well known that one of the major

areas of public investment in post-Independence India has

been the investment on major and medium irrigation

projects, which contributed to a substantial expansion of

areas irrigated. In the post­reform period, however, there

has been a net decline in the area irrigated under canals.

The Plan era also showed neglect of minor surface irrigation

sources such as tanks, leading to decay and disuse of

these water bodies. The only source that has been

continuously on the increase, which by 2003-4 accounted

for almost two-thirds of the net irrigated area in the country,

is groundwater exploitation through wells and borewells,

though the rate of growth of even this resource is slowing

down because of increasing risks and limits to the potential

in certain regions. The extension of Green Revolution

technology to rain fed and dry regions, the neglect of small

surface water harvesting system such as tanks, and decline

in public investment in irrigation in the 1990s have together

contributed to the growing reliance on ground water

resources. Dependence on groundwater has emerged as

the single largest source of irrigation, with all its

accompanying problems of serious risks to farmers'

investment and degradation of environment. There has

been over exploitation in the dry regions, leading to serious

and unstoppable depletion in these regions. The existing

irrigated areas have been displaying serious water stress

as both reservoir and groundwater resource are depleting

in many parts of the country (Reddy and Mishra, 2009).

Fertilizer and pesticide which was one of the key factor for

productivity improvement during first green revolution has

also losing its shine. Effectiveness of pesticide is declining.

One of the important reasons may be pest resistance

 (Bhalla, 2007).

Another crucial input for agricultural growth is

electricity which is not available in sufficient amount as

well as quality of electricity is also not good. As a support,

farmers prefer to have diesel run generators which ultimately

increases cost of cultivation.

3.2  Environmental Stress

A serious source of environmental footprint of

agriculture is increasing pollution of river and canal water.

Many of the rivers and lakes are getting contaminated from

industrial effluents and agricultural run-off, with toxic

chemicals and heavy metals, which are hard to remove

from drinking water with standard purification facilities.

Irrigation undertaken by polluted water can also seriously

contaminate crops such as vegetables and fruits with toxic

elements. Soil erosion is the most serious cause of land

degradation in India. Estimation shows that around 130

million hectares of land (45 per cent of total geographical

area) is affected by serious soil erosion through ravine and
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gully, cultivation of wastelands, water logging, shifting

cultivation, etc. It is also estimated that India loses about

5310 million tonnes of soil annually. According to estimates

of the National Remote Sensing Agency (NRSA), the

degraded land increased in the 980s by 7 million hectares

from 11.31 per cent to 18 per cent of cultivable area (Chand

2006). These accumulation of salts and alkaline affects the

productivity of agricultural lands in arid and semi-arid

regions that are under irrigation. The magnitude of

waterlogging in irrigated command is estimated at 2.46

million hectares (Pingali, 2005). Besides, 3.4 million hectares

suffers from surface water stagnation. Injudicious use of

canal water causes water logging and a rise in the water-

table, which, if left uncorrected, eventually leads to

salination. Although irrigation and drainage should go hand

in hand, the drainage aspect has not been given due

attention in major and medium irrigation projects in the

country. There has been water logging associated with

many of the large reservoirs since their inception

(Government of lndia, Ninth Five Year Plan). Another area

of concern, which is adding to land degradation, is over

and unbalanced use of chemicals and fertilisers, which are

important inputs for increasing agricultural production.

Their use has increased significantly from the mid-1960s

due to the Green Revolution technology. Over and

unbalanced use of these chemicals is fraught with danger.

Serious problems have arisen in the Indo-Gangetic Plain

(IGP) because of the distorted ratio of application of

nitrogen, phosphorus and potassium (NPK). There has

been excessive use of nitrogen with adverse effects on soil

fertility (Venugopal, 2004). This partly is the result of price

differentials and partly due to lack of knowledge among

farmers about the need for balanced fertilizer use. The

consequence is soil nutrient depletion that is a major cause

of the stagnation of rice yields. This is especially true is

areas that make concentrated use of fertilizers and pesticides

(Reddy and Mishra, 2009).

Climate change is also intensifying the strain on crops

such as rice, corn and wheat. Poor long-term growing

conditions such as drought, saline soils and heat, cold or

extreme weather phenomenon cause billions of rupees of

damage to agriculture every year (Bayer Crop Science, 09).

3.3 Human Stress

There are two type of human stress on Indian

agriculture. As it has already been that almost half of the

working population is dependent on agriculture and most

of them are illiterate. After liberalisation and globalisation,

they have been exposed to the global market without

having proper information about them. Second type of

human stress is about large agricultural dependant

population is landless and resource starved.

3.4 Demand Side Perspective of Agriculture

India ranked 65 out of 84 countries in the Global

Hunger Index of 2004, in the ‘alarming’ category, below

countries including North Korea, Sudan and Zimbabwe.

China was 60 places higher than India, in 5th place. Only 57

per cent of Indian men and 52 per cent of women are at a

healthy weight for their height. 43.5 per cent of Indian

children under the age of five are underweight for their

age, compared to 7 per cent in China (Williams, 2005­06).

The situation is quite alarming and if food security has to

be realised, the agricultural output must has to increase,

not only in terms of quantity but it needs to have more

nutritional value4 also. Along with the existing problems of

food insecurity, growing prosperity and threshold market

has changed the eating habits. Global agriculture in the 21st

century has undergone a remarkable paradigm shift to

emphasis on quality and traceability. Consumers are

increasingly demanding for steady supply of consistent

quality extending from organoleptic attributes to meeting

their specific health and nutritional needs. Measuring and

predicting quality reliability is therefore an important

challenge in postharvest engineering of agri-foods (Opara,

2004). There is increasing demand of non vegetarian food

“meat” which means more and better food is not only

required for human being but for animals also. Then, there

is increasing demand of non-food agricultural products

also which creates a lot of stress on the available natural

resources.

4.  Challenges associated with Nanotechnological

Application in Agriculture in India and India’s

Preparedness to Face Them

As U. N. Millennium Project Report, task force on

Science, Technology and Innovation discussed the benefits

of nanotechnology to make millennium goal into more

achievable goal, several developing countries have

launched nanotechnology initiatives. Countries like

Argentina, Brazil, Chile, China, Mexico, Philippines, South

Africa and Thailand are all involved in this frontier science.

More precisely, there are 44 countries working on

Nanotechnology in the food and agriculture field. But most

of the activities are in the early stage (http://

www.nanoindia.com/printphp?news id=766). The Indian

Government has also taken plunge to develop human

resource and their capability in the emerging technology5.

Impetus for developing a plan stems from fears that India

has fallen behind China, Japan, the United States and the

United Kingdom, which all have launched Nanotechnology

programme over the past several years and are investing

heavily in R&D. Though Nanotechnology as a branch of

study is not very old, Indian universities and R&D centres

have taken Nanotechnological research very aggressively6.

Along with the government other stake holders are also

taking interest in the development of the area. Sabir Bhatita,

co-founder of Hotmail, plans to build a multibillion dollar

“Nano city” in Chandigarh, Northern India, envisioned as

the “Silicon Valley” of India. In the United states, Indian-

American have already begun to show their support for a

National Nanotechnology initiative in India though a



January, 2012 549

programme dubbed the “Indus Nanotechnology

Association” which hopes to provide a common platform

for researchers, entrepreneurs, technologists and investors

of Indian origin seeking to leverage the emerging

nanotechnology industry (Krishnidas, 2007).

The Indian government is looking towards

nanotechnology as a means of boosting agricultural

productivity in the country. A report released in April’08,

Planning Commission of India has recommended that

Nanotechnology research and development (R&D) should

become one of the six areas of investment. The report says

that Nanotechnology such as nano-sensors and nano-

based smart delivery systems could help to ensure natural

resources like water, nutrients and chemicals are used

efficiently in agriculture. Nano-barcodes and nano-

processing could also help monitor the quality of

agricultural produce. The report proposes a national

consortium on nanotechnology R&D, to include the

proposed national institute and Indian institutions that are

already actively researching nanotechnology. The report

suggests ways to harness nanotechnology, biotechnology

and bioinformatics to transform Indian agriculture,

including creating a National Institute of Nanotechnology

in Agriculture (Sreelata M, 2008).

The road map for development of Nanotechnological

application in agriculture is very logical. The government

took initiative which was the first level. At second level,

R&D work was carried out aggressively at the universities

and R&D centres. The second stage is at present going

on. At third level, successful R&D need to be commercially

produced7. Despite explosion in nanotechnology R&D,

realisation of those R&D still lies ahead in the near future.

Most of the R&D is being carried out in government

research institutions (e.g. universities, research institutions)

and private sector companies. This means that much of the

knowledge arising from these laboratories will be tied up to

intellectual property rights of the funding organisations

and this implies that it would take much longer time than

anticipated to see agriculture nano-machine in farms and

food handling/processing centres (Opara, 2004). Not only

that, as they are tied with IPR, it is difficult to get full access

to research materials8. Another aspect is commercial

feasibility of successful R&D. At the development stage,

researchers hardly takes care of the economic aspect. India

has the example of successful model of Information, and

communication technology9 which can be replicated for

Nanotechnology also. However, in case of

Nanotechnology, while there is still not coherent

international approach to determining if and what risks are

posed by what kind of nanotechnology materials

(Maynard, 2006). A lack of standard. definition10 makes

these early investigations hard to compare and sometimes

they even contradict each other, a situation that is especially

confusing in risk assessments of carbon nanotubes. It has

been discusses by many that nanoparticles are more toxic

than their bulk counterparts which may enter in our body

through membrane (Anbrecht et.al., 2006) and ultimately, it

could be critical to biodiversity and ecosystem health11.

Nematodes are pretty much at the bottom of the food chain

and if they are capable of absorbing nanoparticles then

another point of great interest and concern is the possible

transfer and accumulation of nanoparticles through the

food chain (Berger, 2009).

The broad implication of Nanotechnology for

society can be grouped into two categories, namely

environmental, health and safety implications and societal

& economic dimensions. Responsible development of

Nanotechnology entails along with aggressive R&D

towards agricultural application of Nanotechnology,

research must be carried out towards understanding the

public health and safety of all those who are producing

and will consume them. Another important issue

associated with Nanotechnological application in

agriculture is the prospect for improving environmental

quality. It is predictable that widespread adoption of

Nanoagriculture in the future may be induced by

environmental regulation to promote sustainable

agriculture. Research is warranted to determine the

application of nanotechnology in environmental

management. Channels of communication should be

established with relevant stakeholders, in terms of

providing information and seeking input. Second is the

cost and benefit aspect, especially in context of socio

economic milieu of the majority of the Indian farmer and

size of the majority of the land holding12. Adoption of

Nanotechnological application in agriculture depends on

its ability to create employment and increase wage ratel3.

However, even now, there are more than 700 nano products

which are already in the market. Some of them are used in

agriculture also as pesticides (Syngenta), Food additive

(nano-carorenoids, BASF) etc. (Wetter, 2005). Under such

circumstances, there is high probabilities that the benefit

of nanotechnology will only be experienced by rich people

but its side effect will be experienced by all as nanoparticle

present in pesticide may go into water body. It will create

further gap between rich and poor.

Technological advances have always been a two-

edged sword; offering a two-edged sword; offering both

upsides and downsides. Sometimes, even when technology

has been used for good, it has had unexpected negative

results. But the history of human progress is the story of

our ability to exploit the benefits(http:// knowledge.cta.int/

en/layout/set/print/Dossiers/S-T Issues-in-Perspective/

Nanotechnology). So, onus is on the government, scientific

community and social activists to discuss at different

platform and inform the farming community about the pros

and cons of nanotechnological application in agriculture14.

It will create a well inform farming community to be able to

judge about its adoption.
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5. Conclusion

India is basically an agrarian economy and has

experience production boost during First Green Revolution.

But the agricultural growth rate is experiencing a plateau

and there is immediate need for enhancing agricultural

productivity for maintaining self sufficiency in agriculture.

Nanotechnology is the latest buzz word in the field of

engineering and technology which can play as a catalyst

for enhancing agricultural growth rate. Nanotechnology

has myriad agricultural application across the spectrum

which includes both on-farm as Nanosensors which may

detect plant disease and off-farm which include nano

packaging or nano coating which increases self life of the

food products. At least, forty four countries of the world

including India are pursuing R&D for Nanotechnological

application in agriculture for alleviating malnutrition and

to achieve Second Green Revolution. So far, it has been

done mainly for developed countries only and now it is up

to the Indian researchers and scientists to innovate and

adapt them to suit the socio-economic milieu. Successful

R&D should be commercially produced which means taking

care of financial and regulation aspects. The broad

implication of Nanotechnology for society can be grouped

into two categories, namely environmental, health and

safety implication and societal dimensions. Responsible

development of Nanotechnology entails along with

aggressive R&D towards agricultural application of

Nanotechnology, research must be carried out towards

understanding the public health and safety of all those

who are producing and will consume them. Research is

warranted to determine the its effect on environmental

management. Even if India does not adopt

nanotechnological initiative in agriculture, there are chances

that they will come in the Indian market due to liberalization

and opening up of the economy. In those circumstances,

farmers need a lot of counselling and guidance regarding

pros cons of adoption. Channels of communication need

to be established with relevant stake holders, in terms of

providing information and seeking input from them.

Notes:

1. Nano in Greak means dwarf. Nanometer (nm) is a

unit of measurement used to measure very small

particles like atoms and molecules. One nanometer

= one­billionth (10 -9) of a meter.

2. Nanotechnology can be defined as the

application of science, engineering and

technology to develop novel materials and devices

in different fields in the nanorange.

3. This section has been largely borrowed from

“chapter one-Agriculture in the Reforms Regime”

by Reddy D. Narsimha and Srijit Mishra in their

edited book entitled Agrarian Crisis in India,

Oxford University Press, New Delhi, pp. 03-43.

4. According to scientist nearly 30 per cent of the

Indian population suffers from malnutrition

especially due to lack of iron, zink and vitamin A

 ( www.newindpress.com).

5. India formed a Vision Group consisting of about a

dozen researcher from academia, industry and

research spheres to develop a national

nanotechnology. The vision group was headed

by Prof. C.N.R. Rao.

6. Nanotechnology is being taught at many

engineering institutions at post graduate level and

Ph.D. is being carried out in different form at almost

all universities of India. Data presented by

NISTADS scientist Vinod Kumar Gupta shows

Indian publications in nanotechnology rose from

none in 1990 to about 2200 in 2007, totalling nearly

21,000 at the end of 2007-an almost exponential

growth. The number of patent was negligible until

2001, after which it climbed steadily to 35 in 2007.

Gupta said almost half- 48 per cent—of the

publication came from universities, while

government research and development institute

contributed 28 per cent. He said that emergence of

Indian universities as centres for the generation of

nanotechnology knowledge was “encouraging”.

Even some relatively poorly funded colleges were

publishing in international journal (Padma, 2009).

7. India is not far behind the world in nanoscience.

The difference is of five to seven years, said V.

Srivastava, co-founder of QTech Nanosystem.

There are 30 nanotechnology start-ups. Now,

India needs a dedicated venture capital fund for

nanotechnology (Krishnadas, 2008).

8. In 2009, an anonymous public statement was

signed and submitted to the US Environment

Protection Agency (EP A) by 26 leading scientists,

entomologists who work with insects that infect

com. It stated that scientists are unable to conduct

independent research on GM crops as patents

prevent full access to research materials and the

ability to grow and study their plants. As a

consequence, the scientists stated, the data that

the scientific advisory panel of the EPA has

available to it is unduly limited. Some of the

scientists who signed the statement said that they

were not opposed to genetic engineering per se,

but were simply interested in researching these

crops (Byravan, 2010).

9. The boom in information and communication

technology (ICT) has been largely driven private

sector funding - though the initial impetus came

from the government. Within the telecom sector,

the government, for instance, set up a specialised
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regulatory body to address the concerns relating

to pricing, efficiency and competition aspect of

supplying and consuming telecom products and

services (Chowdhury, 2006).

10. Experts like davies and Maynard have contended

that it is the latter two—i.e. nano materials and

product containing such materials that need to

be regulated (Chowdhury, 2006).

11. In a paper, published in the December 9, 2008 online

edition of Environmental Pollution addresses if

metal oxide nanoparticles are more toxic than their

bulk counterparts to C. Elegans, especially to their

reproductive capability, and further explains that

the observed toxicity was not simple due to

dissolved metal ions.

12. An analysis of landholding structure reveals that

( i) there has been a general tendency of increase

in the share of households and the area cultivated

by small and marginal farmers, (ii) there has been

reduction in the share of land holding as well as

the area cultivated by the large farms, and (iii) the

average size of holdings in all size classes is on

the decline (Reddy, 2006).

13. The advent of new agricultural technology

(NAT) in India is often a source of controversy

regarding its impact on various aspects of farm

societies. One of the major controversies is its

horizontal as well as vertical diffusion in terms of

its adoption, income generation potential, etc. In

the absence of proper diffusion of benefits of

NAT, its contribution to growth and equity will

be limited and may jeopardize the overall economic

development. It has been effectively argued that

if the adoption of NAT is confined to a few region

(horizontal diffusion) to a few large farmers

(vertical diffusion), the aggregate supply of food

and the aggregate demand for labour will not shift

appreciably. If the new technology is landsque,

its adoption is expected to contribute to a

favourable distribution in the agricultural sector

through higher intensity of labour and other linked

inputs. Conversely, a labour saving and land using

technology in the Hickksian sense would result

in aggravating the rural inequalities (V. Ratna

Reddy, 1994).

14. When the first green revolution was launched, it

was carried out like a symphony in unison by

scientists, policy makers, state agriculture

departments, marketing agencies and farmers.

Over the years, with the monstrous growth of the

administration and multiple ministers handling

farm issues at the centre and state levels, the

delivery mechanism has collapsed. As a result,

implementation of various agricultural policies

remained on paper, Swaminathan lamented. On

the prospect of ushering in a second green

revolution as advocated by the Prime Minister

Dr. Manmohan Singh in his Science Congress

inaugural address, Swaminathan said that more

than technology and government support, there

was a need to empower panchayats and to give

greater importance to women in farming activities

(Balaji, 2008).
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C. Agro-Economic Research

Economics of Production, Processing and Marketing of Fodder Crops in Punjab*

*AERC, Punjab Agricultural University, Ludhiana.

In Punjab, livestock is one of the important

component of the primary sector of the economy;

contributing about 14 per cent of the State Domestic Product

of the state, which is one-third the share of agriculture.

The yield of milch animals, though higher than national

average, is not in consonance with the levels attained in

developed countries. The dairy sector in the state is facing

problems due to less productivity of animals, higher cost

of production and marketing of the produce. The fodder

availability in the state comes to be 10-12 kg per animal,

which is quite lower as compared to the optimum

requirement of 40 to 50 kg per animal. Hence, the milch

animals are under nourished and it affects their productivity

level. About 5.68 lakh hectare area in the state is under

fodder cultivation in the state, which comes out to be about

7 per cent of gross cropped area of the state. The present

study tries to evaluate the costs and returns analysis for

various fodder crops which will be helpful to examine the

relative profitability of these crops in the region. The

processing and marketing system of these crops were also

examined as the farmers will get the remunerative prices for

their surplus produce only when the effective and efficient

processing and marketing system is in place.

Objectives of the study

1. To estimate the costs of production and returns

associated with the cultivation of important fodder

crops;

2. To identify the processing and marketing system

and to estimate the costs and returns at each link

for these fodder crops;

3. To study the problems faced by the producers in

production, marketing and processing of these

fodder crops.

Methodology

The study was conducted in the Punjab state. In the

present study, one most important fodder crop each in the

kharif, rabi and summer seasons viz. sorghum, berseem

and maize fodder respectively were selected for the in

depth  analysis. Amongst different districts of the state,

three districts with the highest area in the state were selected

purposively. Amongst the selected districts, two blocks

from each district, one block near and one distant to the

periphery of district headquarters were selected randomly

to realise the effect of distance factor in the findings. From

each block, a cluster of 3 to 5 villages were randomly chosen,

Finally, a sample of 25 farmers was selected randomly from

each selected cluster, spreading over various farm size

categories i.e. marginal (less than one hectare), small (1.2

hectares), semi-medium (2.4 hectares), medium (4-10

hectares) and large (more than 10 hectares) based on the

size of the operational holding, making a total sample of

150 farmers. The primary data collection was done by the

personal interview method for the reference year 2008-09.

At least 10 market functionaries like forwarding agent/

commission agents/chaff cutters/dairy owners/consumers,

depending upon the market functionaries involved in the

disposal of each crop, were selected from the local markets

in the selected blocks for data collection. The detail of

sample growers is as follows :

District Blocks No. of sample Total

farmers

Ludhiana Ludhiana-I 25 50

Machhiwara 25

Hoshiarpur Hoshiarpur-II 25 50

Bhunga 25

Ferozpur Ferozpur 25 50

Zira 25

Total 150 150

Status of livestock population in the state

The livestock population in the state has been decreasing

continuously since 1990 and showed tremendous decrease

from about 97 lakh in 1990 to about 71 lakh in 2007,

decreasing at the rate of 1.5 per cent per annum over this

period (Table 1). The buffalo population showed the
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increase in number till 1997 after which it decreased sharply.

Presently, Punjab is dominated by the buffalo population,

as its share in total livestock population was about 69 per

cent in 2007. On the other hand, cattle population has

declined from about 28 lakh to about 17 lakh during this

period, decreasing at the rate of 2.29 per cent per annum.

Ferozpur, Sangrur and Amritsar are the leading districts in

terms of bovine population in the state. The population of

sheep is reduced almost to one third-while population of

goat is reduced almost to half as compared to their

population of about 5 lakh in 1990. The share of sheep and

goat in total livestock population has reduced to 3 and 4

per cent respectively in 2007. Ferozpur and Bathinda are

the leading districts in terms of sheep and goats population

in the State.

TABLE 1— NUMBER OF LIVESTOCK, PUNJAB, 1990 -2007

(thousand heads)

Particulars 1990 1997 2003 2007 AAGR (%)

1990-2007

Cattle 2841 2564 1933 1668 –2.29

(29.26) (26.66) (23.63) (23.54)

Buffaloes 5597 6096 5743 4902 –0.69

(57.64) (63.37) (70.22) (69.17)

Horses and ponies 33 33 27 27 –0.99

(0.34) (0.34) (0.33) (0.38)

Donkeys 36 20 5 5 –4.85

(0.37) (0.21) (0.06) (0.07)

Mules 16 17 8 9 –2.26

(0.16) (0.18) (0.10) (0.13)

Sheep 509 378 184 189 –3.49

(5.24) (3.93) (2.25) (2.67)

Goat 538 391 252 260 –2.87

(5.54) (4.06) (3.08) (3.67)

Camels 43 27 3 2 –5.29

(0.44) (0.28) (0.04) (0.03)

Pigs 97 93 24 25 –4.15

(1.0) (0.97) (0.29) (0.35)

Total livestock 9710 9619 8179 7087 –1.50

(100.00) (100.00) (100.00) (100.00)

Status of fodder crops cultivated in the state

In Punjab, on an average, about 5.83 lakh hectare

area was under fodder crops during the period 2005-09,

which comes out to be about 7 per cent of gross cropped

area of the state. But the area was found to decrease

continuously from the level of  about 7.8 lakh hectare during

1990-94, which may be due to the decreasing livestock

population and increasing productivity of fodder during

this period (Table 2). The fodder crops occupied about

2.64 lakh hectare area in the kharif season and about 2.97

lakh hectare during the rabi season. Maize fodder was also

cultivated during the summer season covering about 21

thousand hectare area during the season. Sorghum, bajra

and guara were the important kharif fodders covering about

24, 14 and 3 per cent of the total area under fodder cultivation

in the state during the period 2005-09. Berseem and oats

were the important rabi fodders covering about 34 and 12

per cent of the total area under total fodder cultivation in

the state. Maize fodder is also cultivated during the summer

season covering about 4 per cent of the total area under

fodder cultivation in the state during the period 2005-09.

During the period 1990-91 to 2008-09, most of the fodder

crops showed decrease in area except guara during kharif

season and oats during rabi season. During kharif season,

maize fodder showed the highest decrease in area (-11.74

per cent per annum) during the period 1990-91 to 2008-09,
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while during rabi season, berseem showed the highest

decrease in area (-2 per cent per annum) during the same

period. Maize fodder recorded increase in area during the

recent years (2000-01 to 2008-09), but also showed the

highest inter year level of variation in area during this period.

The area under the sorghum crop was found to

decrease continuously and declined to 1.37 lakh hectares

in the period 2005-09 as compared to the average area of

about 2.34 lakh hectares during the period 1990-94. Patiala

and Sangrur are the leading districts in terms of area under

sorghum cultivation in the state. During the periods,

2000-01 to 2008-09 and 1990-91 to 2008-09, all the districts

showed the decrease in area. The area under berseem crop

was also found to decrease continuously to average of about

1.95 lakh hectares during the period 2005­09 as compared to

the average of about 2.55 lakh hectares during the period

TABLE 2—AVERAGE AREA OF MAJOR FODDER CROPS, PUNJAB, 1990-91 TO 2008-09 (FIVE YEARS AVERAGE)

(Hectares)

Crop 1990-94 1995-99 2000-04 2005-09

Kharif

Sorghum 234293 205281 182340 137894

(30.24) (29.12) (27.88) (23.66)

Bajra 93849 96921 108518 83216

(12.11) (13.75) (16.59) (14.28)

Guara 16315 9138 9881 18946

(2.11) (1.30) (1.51) (3.25)

Maize 26986 16643 7906 4670

(3.48) (2.36) (1.21) (3.23)

Others 39658 22132 14505 18799

(5.12) (3.140) (2.22) (45.22)

Sub-total 411101 350115 323150 263525

(53.06) (49.67) (49.41) (45.22)

Rabi

Berseem 255010 227037 220397 195226

(32.92) (32.21) (33.70) (33.50)

Oats 57010 65725 63984 68279

(7.36) (9.32) (9.78) (11. 72)

Others 30675 42821 29768 34456

(3.96) (6.07) (4.55) (5.91)

Sub-total 342695 335583 314149 297961

(44.23) (47.60) (48.04) (3.64)

Summer

Maize 20940 19241 16674 21228

(2.70) (2.73) (2.55) (3.64)

Total Fodder 774736 704939 653973 582714

(100.00) (100.00) (100.00) (100.00)

1990-94. Amritsar and Sangrur are the leading districts in

terms of area under berseem cultivation in the state. During

the period, 1990-91 to 2008-09 (period III), all the districts

showed the decrease in area, except Hoshiarpur district. The

area under maize fodder was found to decrease continuously

from average of about 21 thousand hectares during the period

1990-94 to about as compared to 17 thousand hectares

during the period 2000-04, but has shown the increase
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TABLE 3—AVERAGE ANNUAL COMPOUND GROWTH RATES OF AREA AND THEIR COEFFICIENT OF VARIATION (CVS*) OF MAJOR

FODDER CROPS, PUNJAB, 1990-91 TO 2008-09

(per cent per annum)

Crop 1990-91 to 1999—00 2000-01 to 2008-09 1990-91 to 2008-09

(Period-I) (Period-II) (Period-III)

Kharif

 Sorghum -3.17 -5.44 -4.03**

(11.05) (21.03) (22.36)

Bajra 0.98 -4.02* -0.36

(9.91) (15.29) (13.15)

Guara -14.65** 3.55 1.55

(33.22) (21.64) (29.19)

Maize -6.79 -8.30 -11.74

(31.62) (30.90) (65.94)

Others -16.62* 5.56 -8.10

(47.33) (62.22) (63.18)

Sub-total -3.70 -4.10** -3.17

(12.46) (12.80) (17.86)

Rabi

Berseem -1.90 -2.90** -2.0

(8.27) (8.72) (11.54)

Oats 3.11**  -0.24 1.06

(7.62) (9.35) (9.73)

Others 0.92 6.60 0.38

(36.32) (26.77) (32.53)

Sub-total -0.70 -1.52* -1.19**

(6.14) ( 5.44) (7.75)

Summer

Maize -1.14 4.19 -0.80

(19.32) (37.84) (30.15)

Total Fodder -2.25 -2.59** -2.15**

(8.77) (7.40) (12.08)

NOTE : figures in the parentheses are coefficient of variation.

*significant at 5 per cent level.

**significant at I per cent level.

during the recent years (2005-09) when the area has

again reached to the average of about 21 thousand

hectares. Faridkot and Amritsar are the leading

districts in terms acreage of maize fodder in the state.

During the period, 1990-91 to 2008-09 (period III),

Hoshiarpur district showed the highest significant

increase in area (21.3 per cent per annum), while

Ferozpur district showed the highest significant

decrease in area (-34.78 per cent per annum) during

this period (Table 3).

Socio-economic characteristics of fodder growers

The average operational holding size of sample

household was 5.88 hectares (Table 4). The average sample

household was found to possess assets worth about 3

lakh and the asset value was found to increase with the

increasing farm size. The average sample households were

found to possess 0.79 tractors and 1.27 electric motors and

the proportion was found to increase with the increasing

farm size. Buffalo was found to be the most preferred

livestock of the sample households as consumers of the
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Punjab state prefer buffalo milk due to its high fat content.

Paddy and wheat were the major kharif and rabi crops in

the study area grown on about 70 and 83 per cent area

respectively (Table 5). Fodder was grown in the kharif, rabi

and summer seasons in the state. During kharif season,

sorghum, bajra and maize were the important fodder crops

and the net cropped area under these crops was about 7, 3

and one per cent respectively. During rabi season, berseem

and oat are the important fodder crops and the net cropped

area under these crops was about 8 and one per cent

respectively. Maize was the summer fodder crop grown on

about 6 per cent of the net cropped area. More number of

farmers reported increased the area, production and

productivity under sorghum, berseem and maize fodder

during kharif, rabi and summer seasons During the last 10

years period, more number of dairy farmers observed

increase in buffalo population and decrease in cattle

population and about 45 per cent of the dairy farmers

observed the increase in buffalo milk productivity, which

was higher in case of productivity of cattle milk which was

revealed by about 29 per cent of the dairy farmers. The

practice of stall feeding as well as grazing was prevalent in

the study area as the sample respondents were rearing

only cattle and livestock on their farms.

During all the seasons, the in milk animals were found

to feed more green fodder as compared to dry/male ani-

mals, which was true in case of all farm size categories

(Table 6). Amongst in milk animals, the cross bred animals

were found to fed higher doses of green fodder as com-

pared to buffaloes, which may be due to higher fodder

requirements for cross bred animals because of their higher

productivity of milk. Amongst all the seasons, the animals

TABLE 4—AVERAGE LAND HOLDING OF SAMPLE HOUSEHOLDS, PUNJAB, 2008-09

 (Hectares)

Particulars Farm Size category

Marginal Small Semi- Medium Large Overall

medium

Owned land

Irrigated 1.44 1.32 2.43 4.60 11.31 4.46

Unirrigated - 0.03 - 0.06 - 0.02

Total 1.44 1.35 2.43 4.66 11.31 4.48

Leased-in land

Irrigated - 0.10 0.54 1.42 4.99 1.51

Unirrigated - - - - - -

Total - 0.10 0.54 1.42 4.99 1.51

Leased-out land

Irrigated 0.83 - - 0.04 - 0.11

Unirrigated - - - - - -

Total 0.83 - - - - 0.11

Total operational land

Irrigated 0.61 1.44 2.97 5.98 16.30 5.86

Unirrigated - 0.01 - 0.06 - 0.02

Total 0.61 1.45 2.97 6.04 16.30 5.88
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TABLE 5—CROPPING PATTERN OF SAMPLE HOUSEHOLDS, PUNJAB, 2008-09

(% to net cropped area)

Season/Crop Marginal Small Semi- Medium Large Overall

medium

A. Kharif Crops

1. Paddy 43.33 48.86 56.55 65.39 77.97 70.04

2. Maize 13.83 17.59 17.89 13.30 2.57 8.43

3. Cotton - 4.47 - 0.57 1.77 1.29

4. Sugarcane - 1.12 0.85 2.92 1.24 1.72

5. Vegetable - 1.12 7.03 2.64 4.48 3.97

6. Pulses - - 0.85 0.43 0.09 0.28

7. Any other - - - - 0.60 0.31

Fodder - - - - -

1. Maize - - 0.64 2.00 0.09 0.76

2. Sorghum 25.81 15.36 7.03 7.83 4.84 6.52

3. Bajra 16.59 6.70 7.77 3.55 1.71 3.35

Net cropped area 100.00 100.00 100.00 100.00 100.00 100.00

B. Rabi Crops

1. Wheat 69.61 88.79 81.04 86.90 80.55 82.90

2. Sunflower - - 0.96 0.86 1.77 1.30

3. Sarson 1.84 - - - - 0.02

4. Sugarcane - 1.12 0.85 2.92 1.24 1.72

5. Maize - - - 0.43 0.89 0.60

6. Vegetable - 3.63 5.54 11.91 11.09 10.32

7. Any other - - - - 0.89 0.46

Fodder

1. Berseem 27.65 16.75 14.65 7.33 6.81 8.49

2. Oats 0.44 0.56 4.20 0.86 1.04 1.30

Net cropped area 100.00 100.00 100.00 100.00 100.00 100.00

C. Summer Crops

Maize 0.10 0.18 0.22 0.48 0.62 0.32

Fodder - - - - - -

Maize  17.51 12.56 12.46- 7.10 2.68 5.75

Fruits - - - - - -

1. Kinnow - - - 1.14 3.10 1.97

2. Safeda - 3.07 1.28 0.29 - 0.36

3. Poplar - - - - 0.53 0.28

4. Fisheries - - - - 0.89 0.46

Net cropped area (ha.) 0.61 1.45 2.97 6.04 16.30 5.88
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TABLE 6—SEASON-WISE FEEDING PRACTICES FOR LIVESTOCK POPULATION ADOPTED BY OVERALL FARMERS, SAMPLE HOUSEHOLDS, PUNJAB,

2008-09

Kg/animal/day

 Season/Crop In Milk Animals Dry animals Male Young Stock

Ind. X- Buffalo Ind. X- Buffalo Cattle Buffalo

cows bred cows bred

A. Rainy Season

1. Green Fodder

i. Maize - 4.7 2.4 - 3.9 4.2 2.9 0.7 1.2

ii. Sorghum 15.5 18.4 17.1 - 19.6 13.7 8.7 17.2 5.8

iii. Bajra - 6.4 5.0 - 1.8 5.0 3.2 6.7 3.2

2. Dry fodder

i. Wheat straw - 4.0 5.5 - 2.5 3.9 2.9 6.5 0.3

ii. Paddy straw - 0.03 0.02 - - - - - -

3. Grains

i. Wheat - 0.7 0.7 - - - - - 0.03

ii. Maize - 0.1 0.1 - - - - - -

4. Concentrates

i. Mixed feed 0.3 1.9 2.2 - - - - - 0.1

ii. Oil cakes - 0.5 0.5 - - - - 0.1 0.01

B Winter season

I. Green Fodder

i. Berseem 19.5 29.0 27.1 - 23.1 21.2 14.8 15.8 6.2

ii Oats - 1.4 0.8 - 0.1 0.5 0.8 0.8 0.2

2. Dry fodder

i. Wheat straw 2.5 6.5 7.4 - 7.1 7.3 6.3 7.2 0.9

ii. Paddy straw - 0.1 - - 0.1 0.1 - 0.7 -

iii. Maize straw 5.0 0.2 0.2 - 0.1 - 0.3 1.3 -

3. Grains

i. Wheat - 0.4 0.4 - - - - - -

4. Concentrates

i. Mixed feed 0.3 1.7 2.1 - - - - - 0.1

ii. Oil cakes - 0.4 0.5 - - - - - -

C. Summer season

1. Green Fodder

i. Maize - 11.7 11.0 - 4.8 4.9 2.8 5.3 4.0

ii. Berseem 10.9 8.5 8.6 - 12.9 15.2 8.0 6.0 3.1

2. Dry fodder

i. Wheat straw 3.5 5.4 5.7 - 4.5 4.7 7.6 6.7 0.8

ii. Paddy straw - 0.2 0.2 - 1.5 2.4 0.7 0.2 -

iii. Maize 2.5 0.2 0.3 - 0.4 0.5 0.8 0.2 0.1

3. Grains

i. Wheat 0.8 0.6 0.5 - 0.5 0.2 0.5 0.2 0.2

ii. Maize 0.8 0.2 0.1 - 0.3 0.3 0.7 0.2 0.1

iii. Paddy - 0.1 0.1 - 0.3 0.3 0.1 - -

4. Concentrates

i. Mixed feed 1.0 1.4 1.6 - - - - - -

ii. Oil cakes - 0.3 0.4 - 0.6 - - 0.5 -
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were fed the least doses of green fodder on per day

basis in the summer season. The young stock was found

to feed green fodder. The animals were also fed the dry

fodder in form of wheat and paddy straw during rainy

season, which was fed more to male buffaloes as

compared to other animals. The grains and concentrates

were found to be fed mostly to the in milk animals and

young stock.

Economics of production for fodder crops

The operational cost on per hectare basis for

sorghum crop was found to vary between Rs. 9956 for

small farms to Rs. 13823 for the medium farms. The variation

is due to the level of cost of human labour incurred by

these farms. On overall basis, the total operational cost on

per hectare basis was found to be Rs. 11946. Amongst

variable cost components, the share of human labour was

more than 71 per cent. It shows that sorghum cultivation  is

highly labour intensive and the farmers have to incur

highest expenses on it, which is particularly required during

the harvesting of the fodder. Expenses on machine labour,

FYM, fertilisers and seed were the other important

components of the variable cost. The operational cost on

per hectare basis for berseem crop was found to vary

between Rs. 17561 for semi-medium farms to Rs. 19521 for

the large farms which is due to the high level of cost of

human labour incurred by large farms. On overall basis, the

total operational cost on per hectare basis was found to be

Rs 18231. Human labour was found to take larger proportion

of the cost as its share was about 66 per cent. Most of the

labour is required during the harvesting of the crop, which

is done in 6-7 cuttings in about two months period.

Expenses on machine labour, fertilisers and seed were the

other important components of the operational cost and

the expenses on these were about 11, 10 and 7 per cent of

the total operational cost respectively. The operational cost

on per hectare basis for maize fodder was found to vary

between Rs. 8525 for small farms to Rs. 11851 for the medium

farms which is due to the highest level of cost of human

labour incurred by medium

TABLE 7—ECONOMICS OF FODDER CROPS VIS-A-VIS COMPETING CROPS, SAMPLE HOUSEHOLDS, 2008-09

Particulars Marginal Small Semi- Medium Large Overall

medium

Kharif fodder: Sorghum

Yield( qtls/ha) 358 427 494 420 482 448

Price(Rs/qtls) 57 55 56

Gross returns 19698 23929 26676 23934 26491 25082

Total Variable cost 10613 9956 10131 13823 12899 11946

Returns over variable cost 9085 13973 16545 10111 13592 13136

Competing crop during Kharif season : Paddy

Yield( qtls/ha) 57 55 62 64 67 59

Price(Rs/qtls) 775 775 775 775 775 775

Gross returns 44175 42625 48050 49600 51925 45725

Total Variable cost 15276 15390 16368 16832 17554 15635

Returns over variable cost 28899 27235 31682 32768 34371 30090

Rabi fodder: Berseem

Yield( qtls/ha) 825 865 773 823 914 855

Price(Rs/qtls) 47 48 52 49 48 49

Gross returns 38775 41520 40196 40327 43872 41895

Total Variable cost 18726 18887 17561 16856 19521 18231

Returns over variable cost 20049 22633 22635 23471 24351 23664

Competing crop during rabi season:Wheat

Main Product( Qtls/hac ) 44 49 52 47 49 47

Price(Rs/qtls) 1080 1080 1080 1080 1080 1080

By Product(qtls/hac) 44 49 52 47 49 47

Price(Rs/qtl) 125 130 120 125 136 125
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TABLE 7—ECONOMICS OF FODDER CROPS VIS-A-VIS COMPETING CROPS, SAMPLE HOUSEHOLDS, 2008-09—Contd.

Particulars Marginal Small Semi- Medium Large Overall

medium

Gross returns 53020 59290 62400 56635 59584 56635

Total Variable cost 15561 19266 19711 16895 17290 17129

Returns over variable cost 37459 40024 42689 39740 42294 39506

Summer fodder: Maize

Yield ( qtls/ha) 346 358 351 358 371 361

Price (Rs/qtls) 54 58 60 58 57 56

Gross returns 18673 20773 21044 20773 21119 20220

Total Variable cost 8525 9457 9434 11851 9614 8948

Returns over variable cost 10148 11316 11610 8922 11505 11272

Competing: crop during summer season : Maize Grain

Yield ( qtls/ha) 35 32 37 42 44 37

Price (Rs/qtls) 720 730 735 740 730 725

Gross returns 25200 23360 27195 31080 32120 26825

Total Variable cost 11200 9920 11655 12600 13640 11285

Returns over variable cost 14000 13440 15540 18480 18480 15540

farms. On overall basis, the total operational cost on per

hectare basis was found to be Rs. 8948. About 60 per cent

of the operational cost was incurred on human labour, most

of which is  required during the harvesting of the crop. The

expenses on hired labour were found to increase with the

increase in farm size. It shows that the marginal farms were

more depedant upon the family labour for carrying out

various agricultural operation, while the large farms incurred

the huge expenses (Rs. 5907/ha) on the hired labour.

Expenses on fertilisers, machine labour and seed were the

other important components of the operational cost and

the expenses on these were about 13, 12 and 12 per cent of

the total operational cost respectively.

During the kharif season, paddy is the most important

crop of the state. The results in Table 7 showed that the

returns over variable cost fetched from paddy on per hectare

basis were more than double on overall farms as well as all

the farm categories except for the semi­medium farms.

Berseem was found to be more remunerative as compared

to sorghum but still the returns over variable cost were

only 65 per cent as compared to the most important

competing crop during the rabi season (wheat). Likewise,

during the summer season, maize fodder was found to be

less remunerative as compared to most important competing

crop during the season i.e. maize grain. The returns over

variable cost for maize fodder were only 70 per cent as

compared to maize fodder during the season. Only a few

farmers were growing fodder on commercial scale as these

crops were found to be less remunerative than the

competing paddy, wheat and maize crops. Those farmers

who were either rearing the livestock or want to put the

area under less time and input consuming crops were

growing fodder on the commercial scale.

Processing and Marketing system for fodder crops

Only a few farmers were growing fodder on

commercial scale as these crops were found to be less

remunerative than the competing paddy and wheat crops.

There were two marketing agencies operating in the study

area which are handling the fodder sold by the growers.

These are forwarding/commission agent and consumer. The

most preferred source/agent was the forwarding/

commission agent. More than 51 per cent volume of the

total produce was directly sold to the forwarding/

commission agent by More than 23 per cent of fodder

growers. Remaining produce was directly sold to the

consumers by the sorghum growers (Table 8).

The following three marketing channels were

observed in sample fodder growers in the study area for

disposal of their produce.

Channel-I: Producer-Forwarding agent/Commission

agent-Dairy owner (Consumer).

Channel-II: Producer-Forwarding agent/Commission

agent-Chaff cutter-Consumer.

Channel-III: Producer -Consumer.

In channel I, the produce was directly taken by the

producer to the forwarding/commission agent, who were
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forwarding the produce to the big dairy owners keeping in

view the fodder demanded, through the chaff cutters. The

forwarding/commission agent, charges their commission

from the producer as well as from the dairy owner/buyer.

The chaff cutters charges for the various services like,

chaffing, weighing, packing, loading unloading,

transportation etc. from the dairy owner, to whom the

produce is ultimately supplied. In channel II, the chaff cutter

purchases the produce from forwarding/commission agent,

who charges their commission from the producer as well as

buyer. The chaff cutters provide the various services like,

chaffing, weighing, packing, loading unloading,

transportation etc. from the consumer to whom the produce

is ultimately supplied. In channel III, the produce is directly

disposed of to the consumers in the village itself. In

channel-I for the sale of sorghum, the producer's share in

consumer's rupee was found to vary from 74 to  77 per cent

for the different fodder crops. In channel-II the producer’s

share in consumer's rupee was about 65 to 70 per cent for

different crops (Tables 9 and 10).

TABLE 8—DISPOSAL PATTERN OF FODDER CROPS, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB

Particulars Small Semi- Medium Large

medium

Sorghum

l. Forwarding/commission agent

Number - - 3 4

(23.0) (25.0)

Quantity (Qtls) - - 1871 976

(960) (880)

2. Consumer

Number - - 10 12

(77.0) (75.0)

Quantity (Qtls) - - 87 132

(40) (120)

Total Number - - 13 16

(100.0) (100.0)

Quantity (Qtls) - - 1958 1104

(100.0) (100.0)

Berseem

l. Forwarding/commission agent

Number 2 3 - 3

(33.0) (30.0) (27.0)

Quantity (Qtls) 257 2235 - 5615

(51.0) (82.0) - (89.0)

2. Consumer

Number 4 7 - 8

(67.0) (70.0) - (73.0)

Quantity (Qtls) 250 500 - 700

(49.0) (18.0) - (11.0)

Total Number 6 10 - 11

(100.0 (100.0) - (100.0)

Quantity (Qtls) 507 2735 - 6315

(100.0) (100.0) (100.0)
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Maize

1. Forwarding/commission agent

Number 2 6 6 1

(33.0) (50.0) (54.0) (13.0)

Quantity (Qtls) 183 980 416 922

(79.0) (91.0) (78.0) (79.0)

2. Consumer

Number 4 6 5 7

(67.0) (50.0) (46.0) (87.0)

Quantity (Qtls) 50 100 120 250

(21.0) (9.0) (22.0) (21.0)

Total Number 6 12 11 8

(100.0) (100.0) (100.0) (100.0)

Quantity( Qtls) 233 1080 536 1172

(100.0) (100.0) (100.0) (100.0)

NOTE: Number and quantity indicate number of growers selling the produce and quantity of total produce sold (in quintals) through a particular

market functionary

Figures in parentheses show percentages to total number and total quantity

TABLE 8—DISPOSAL PATTERN OF FODDER CROPS, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB—Contd.

Particulars Small Semi- Medium Large

medium
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The practice of fodder processing is not popular in

Punjab. Only less than 5 per cent of the fodder growers

were found to practice it. The green fodder in the state are

available throughout the year as multi cut varieties of fodder

have prolonged the harvesting time of the fodder crops in

the state. Besides, the dry fodder (mostly wheat straw) is

easily and cheaply available in the state due to the

predominance of wheat crop during the rabi season.

Therefore, when the green fodder is in short supply, the

dry fodder is available in the state. Even the farmers who

are processing the fodder were of the view that the

processed fodder is not preferably fed to the milch animals

as it induces smell in the milk. Through processing, the

fodder can be fed to animals as green feed; as hay, i.e.

crops harvested dry or left to dry if harvested green; or as

silage products. Silage or ensilage is a method of

preservation of green fodder through fermentation to retard

spoiling and this method of processing is more popular in

Punjab as compared to hay making. This is practised during

the kharif season when sorghum, bajra and chary are mixed,

chaffed and put in the underground pit. The average

storage capacity of the pit was found to vary between 1500

quintals for medium size farms to 3000 quintals for large

size farms. The medium size farms were found to utilise

about 80 per cent of the capacity, while it was cent per cent

in case of large farms. The storage period was up to one

year from the time of storage (July to August). Less than

one per cent of the produce was found to be spoiled as the

rain water enters from the corners through the sheets used.

Regarding the post harvest operational cost involved in

for silage making, Table 11 shows that it was about

Rs. 11/q. About 74 per cent of the operational cost has to

be incurred during chaffing followed by transportation

 (18 per cent) and pit making (about 6 per cent).

TABLE 11—POST HARVEST OPERATIONAL COSTS FOR SILAGE MAKING, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB

(Rs./Q)

Particulars Marginal Small Semi- Medium Large Overall

medium

Transportation - - - 1.9 2.1 2.0

(16.5) (19.1) (17.7)

Chaffing - - - 8.5 8.0 8.3

(73.9) (72.7) (73.5)

Pit making - - - 0.7 0.7 0.7

(6.1) (6.4) (6.2)

Chemical used - - 0.2 0.1

( 1. 7) - (0.9)

Sheet used - - - 0.2 0.2 0.2

(1. 7) (1.8) (1.8)

Total - - - 11.5 11.0 11.3

(100.0) (100.0) (100.0)

Problems faced by fodder growers

Supply of poor quality and un-recommended

varieties of seed, shortage of labour especially during

harvesting of the crop, lack the technical knowledge,

acquisition of credit were the major problems faced by the

fodder growers during production of these crops in the

study area (Table 12). Low price in the market, lack of market

information and delayed payment for the produce by the

commission agents in the market were reported as the major

marketing problem confronted by fodder growers of the

study area (Table 13).

TABLE 12—PROBLEMS RELATED TO THE PRODUCTION OF FODDER CROPS, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB

(% multiple response)

Particulars Marginal Small Semi- Medium Large

medium

Sorghum

1. Seed Quality 37 24 29 36 27

2. Input delivery - - - - -

3. Expenditure on production - - - - -
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TABLE 12—PROBLEMS RELATED TO THE PRODUCTION OF FODDER CROPS, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB—Contd.

(% multiple response)

Particulars Marginal Small Semi- Medium Large

medium

4. Insect-pests and diseases - - - - -

5. Technical knowledge 24 15 26 27 18

6. Access to credit 24 34 25 31 18

7.  Availability and cost of labour - - 9 19 36

8. Any other

Berseem

1. Seed Quality 34 25 45 38 48

2. Input delivery - - - - -

3. Expenditure on production - - - - -

4. Insect-pests and diseases - - - - -

5. Technical knowledge 31 18 25 29 31

6. Access to credit 25 29 21 34 32

7.  Availability and cost of labour - - 9 34 36

8. Any other

Maize

1. Seed Quality 31 42 31 22 27

2. Input delivery - - - - -

3. Expenditure on production - - - - -

4. Insect-pests and diseases - - - - -

5. Technical knowledge 31 25 24 32 24

6. Access to credit 19 24 31 21 28

7.  Availability and cost of labour - - 21 28 39

8. Any other 22 20 23 16 7

TABLE 13—PROBLEMS RELATED TO THE MARKETING OF FODDER CROPS, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB

(% multiple response)

Problem Farm size category

Marginal Small Semi- Medium Large Overall

medium

Sorghum

1. Market information - - - 33 25 29

2. Output price related problems - - - 33 50 43

3. Packing material - - - - - -

4. Packaging - - - - - -

5. Transportation - - - - - -

6. Delay in the payments - - - - - -

7. Marketing costs - - - - - -

8. Other storage facilities - - - - - -

9. Role of intermediaries - - - 33 33 33

10. Any other - - - - - -
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TABLE 13—PROBLEMS RELATED TO THE MARKETING OF FODDER CROPS, SAMPLE HOUSEHOLDS, 2008-09, PUNJAB—Contd.

(% multiple response)

Problem Farm size category

Marginal Small Semi- Medium Large Overall

medium

Berseem

1 . Market information - 50 33 - 33 38

2. Output price related problems - 50 33 - - 25

3. Packing material - - - - - -

4. Packaging - - - - - -

5. Transportation - 50 - - - 13

6. Delay in the payments - - - - - -

7. Marketing costs - - - - - -

8. Other storage facilities - - - - - -

9. Role of intermediaries - - - - - -

10. Any other - - - - - -

Maize fodder

1. Market information 50 17 33 - 27 50

2. Output price related problems 50 33 33 - 33 50

3. Packing material - - - - - -

4. Packaging - - - - .- -

5: Transportation 50 - - - 6 50

6. Delay in the payments - - 33 - 13 -

7. Marketing costs - - - - - -

8. Other storage facilities 10 - - - 5 10

9. Role of intermediaries - - - - - -

10. Any other - - - - - -

Policy implications

To achieve the envisaged growth of 4 per cent per

annum in agriculture, the dairy sector has to grow by much

faster rate. To meet the ever increasing demand of milk and

milk products in India, the number as well as the

productivity of the animals should be increased. But as the

animals are facing malnutrition, under-nutrition or both,

which is due to inadequate supply of feed and fodder in

the country. Due to heavy pressure of growing wheat and

paddy, the area under fodder has been decreasing, and so

as the composition of the live-stock population. As a viable

means of diversification, cultivation of fodder should be

increased along with increase in livestock population, in

order to make it more productive. The higher profitability

of a crossbred cow-herd unit is because of a higher milk

yield. There is a tremendous possibility for increasing cow's

milk production if scientific methods are used. Such an

increase in buffalo's milk production is difficult, as high

milk-yielding genetic stock is not available.

Farmers were suggesting to improve the quality of

seedlings and frequent checks by the Department officials

can help in this direction. More emphasis is needed to

evolve the high yielding varieties for various fodder crops

as presently these are regarded as lesser important crops.

The centre government grant of Rs. 6 crore to the State

Government during 2009-10 and 2010-11 for providing

subsidies to purchase quality berseem seed to cattle

farmers, need to be increased keeping in view the serious

problem of non-availability of quality seed for various

fodder crops in the state. Further, the state government
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needs to use such subsidies more effectively for right

cause and concern. The primary agricultural credit

cooperative societies and other funding agencies should

be  persuaded to provide adequate short-term credit

facilities to cover the operational cost. There is need to

make more efforts for effective extension for these hitherto

neglected crops so that the farmers may be able to know

the latest know how regarding these crops. On the

marketing front, most of the fodder growers were in favour

of establishment of regulated markets in the region. To

stabilize the prices, the farmers were in favour of

establishment of better market infrastructure by the

government so that the prices may not go down by the

certain minimum level and they may come out of the

clutches of the commission agents. The state has

abundant roughage (wheat and rice crop), which can be

used in making silage through processes developed and

recommended by Punjab Agricultural University,

Ludhiana. The centre provides a subsidy of 80 per cent

for making silo pits with automatic loader. To promote the

processing of fodder, these  facilities are needed to be

spread to more number of farmers.
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D.  Commodity  Reviews

(i)  Foodgrains

ALL  INDIA WHOLESALE  PRICES  INDEX   (WPI) NUMBER

(Base : 2004-2005=100)

Commodity Weight WPI for the WPI for the WPI Percentage change

(%) week week A year ago during

ended ended

31-12-2011 26-11-2011 25-12-2010 A month A year

  (1 ) (2) (3) (4) (5) (6) (7)

Rice 1.793 173.1 175.1 170.8 –1.14 1.35

Wheat 1.116 167.1 166.3 172.9 0.48 –3.35

Jowar 0.096 246.3 243.9 195.7 0.98 25.86

Bajra 0.115 190.7 183.4 175.7 3.98 8.54

Maize 0.217 204.9 195.9 171.4 4.59 19.54

Barley 0.017 177.2 174.6 176.6 1.49 0.34

Ragi 0.019 206.6 212.6 173.1 –2.82 19.35

Cereals 3.373 176.0 176.0 172.4 0.00 2.09

Pulses 0.717 213.6 213.0 186.3 0.28 14.65

Foodgrains 4.09 182.6 182.5 174.8 0.05 4.46

Source : Office of the Economic Adviser, M/O Commerce and Industry.

During the month of December, 2011 the Whole-

sale Prices of foodgrains displayed a rising trend. Whole-

sale Price Index (Base 2004-05=100) of foodgrains and

Pulses rose by 0.05 per cent and 0.28 per cent respec-

tively, while that of Cereals remained constant over the

previous month.

Behaviour of Wholesale Prices

The following Table indicates the State-wise trend of

Wholesale Prices of Cereals during the month of

December, 2011.

Commodity Main Rising Falling Mixed Steady

Trend

Rice Mixed Karnataka Gujarat Kerala Assam

Uttar Pradesh Haryana Tamil Nadu

West Bengal Jharkhand Delhi

Wheat Mixed Gujarat Jharkhand Madhya Pradesh

Maharashtra Delhi Haryana

Karnataka Uttar Pradesh

Rajasthan

Jowar Mixed Karnataka Gujarat Rajasthan U.P.

Maharashtra Tamil Nadu

A.P.

Delhi

Bajra Mixed Gujarat Karnataka Maharashtra A.P.

Haryana Rajasthan

Tamil Nadu

Delhi

Maize Mixed A.P. Gujarat Haryana

U.P Jharkhand Uttar Pradesh

Karnataka Ra,jasthan

Gujarat

M. Pradesh
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Procurement of Rice

4952 thousand tonnes of Rice (including paddy

converted into rice) was procured during December, 2011,

as against 2870 thousand tonnes of Rice (including paddy

converted into rice) procured during December, 2010. The

PROCUREMENT OF RICE

(in thousand tonnes)

State Marketing Season Corresponding Marketing Year

2011-2012 Period of last Year (October-September)

(up to 30-12-2011) (2010-11)

  2010-11  2009 -10

Procure- Percentage Procure- Percentage Procure- Percentage Procure- Percentage

ment to Total ment to Total ment to Total ment to Total

(1) (2) (3) (4) (5)         (6) (7)       (8) (9)

Andhra Pradesh 1576 9.69 1039 7.49 9610 28.10 7555 23.58

Chhatisgarh 2125 13.06 1010 7.28 3743 10.95 3357 10.48

Haryana 1960 12.05 1652 11.91 1687 4.93 1819 5.68

Maharashtra 60 0.37 36 0.26 308 0.90 229 0.71

Punjab 7661 47.10 8634 62.24 8635 25.25 9275 28.95

Tamil Nadu 292 1.80 96 0.69 1543 4.51 1241 3.87

Uttar Pradesh 1358 8.35 680 4.90 2554 7.47 2901 9.06

Uttarakhand 127 0.78 145 1.05 422 1.23 375 1.17

Others 1106 6.80 580 4.18 5695 16.65 5282 16.49

Total 16265 100.00 13872 100.00 34197 100.00 32034 100.00

Source: Department of Food and Public Distribution.

Procurement of Wheat

The total procurement of wheat in the current

marketing season i.e 2011-2012 up to Aug, 2011 is

28144 thousand tonnes against a total of 22462 thousand

tonnes of wheat procured during last year. The details are

given in the following table :

PROCUREMENT OF WHEAT

(in thousand tonnes)

State Marketing Season Corresponding Marketing Year

2011-2012 Period of last Year (April-March)

(up to 01-08-2011) (2010-11)

2010-11 2009 -10

Procure- Percentage Procure- Percentage Procure- Percentage Procure- Percentage

ment to Total ment to Total ment to Total ment to Total

(1 ) (2) (3) (4) (5) (6)   (7) (8) (9)

Haryana 6891 24.48 6347 28.26 6347 28.19 5237 23.08

Madhya Pradesh 4894 17.39 3538 15.75 3539 15.72 2410 10.62

Punjab 10957 38.93 10166 45.26 10209 45.35 9941 43.81

Rajasthan 1302 4.63 476 2.12 476 2.11 935 4.12

Uttar Pradesh 3460 12.29 1645 7.32 1645 7.31 3137 13.83

Others 640 2.27 290 1.29 298 1.32 1029 4.54

Total 28144 100.00 22462 100.00 22514 100.00 22689 100.00

Source: Department of Food and Public Distribution.

total procurement of Rice in the current marketing season

i.e. 2011-2012, up to 30-12-2011 stood at 16265 thousand

tonnes, as against 13872 thousand tonnes of rice procured,

during the corresponding period of last year. The details

are given in the following table :
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OIL SEEDS AND EDIBLE OILS :

The Wholesale Price Index (WPI) of nine major oil

seeds as a group stood at 156.9 in December, 2011 showing

an increase of 1.5 per cent and10.6 per cent over the

previous month and over the year.

The Wholesale Price Index (WPI) of all individual

oilseeds showed an increasing trend except cottonseed

and copra. The WPI of Cottonseed and Copra decreased

by 5.9 per cent and1.4 per cent respectively over the month.

However, the WPI of Groundnut 0.6 per cent, Safflower

Seed 2.0 per cent, Niger Seed 1.6 per cent, Sunflower seed

3.3 per cent, Rapeseed and Mustard Seed 5.4 per cent,

Gingelly Seed 1.3 per cent and Soyabean 5.9 per cent

increased over the previous month. The Wholesale Price

Index (WPI) of Edible Oils as a group stood at 137.0 in

December, 2011 showing an increase of 1.3 per cent and

11.9 per cent compared to the previous month and previous

year, respectively. The WPI of Cottonseed oil and Copra

oil decreased by 0.3 per cent and 1.6 per cent respectively

over the month. The WPI of Soyabean Oil 0.8 per cent,

Gingelly Oil 2.6 per cent and Mustard Oil 2.5 per cent,

Groundnut Oil 2.1 per cent and Sunflower Oil 0.3 per cent

increased compared to the previous month.

FRUITS AND VEGETABLE :

The Wholesale Price Index (WPI) of Fruits and

Vegetable as a group stood at 166.2 in December, 2011

showing a decrease of 12.4 per cent and 15.2 over the

previous month and year respectively.

POTATO :

The Wholesale Price Index (WPI) of Potato stood at

110.8 in December, 2011 showing a decline of 21.0 per cent

(ii)  Commercial  Crops

and 35.4 per  cent over the previous month and year,

respectively.

ONION :

The Wholesale Price Index (WPI) of Onion stood at

180.1 in December, 2011 showing a decline of 19.2 per cent

and 61.6 per cent over the previous month and year,

respectively.

CONDIMENTS AND SPICES :

The Wholesale Price Index (WPI) of Condiments and

Spices (Group) stood at 237.6 in December, 2011 showing

a fall of 5.8 per cent and 14.9 per cent over the previous

month and year respectively. The Wholesale Price Index

of Black Pepper increased by 1.6 per cent and over the

previous month. However, Wholesale Price Index of and

Chillies (Dry) and Turmeric declined by 4.1 per cent and

6.3 per cent compared to the previous month

respectively.

RAW COTTON :

The Wholesale Price Index (WPI) of Raw Cotton

stood at 210.0 in December, 2011 showing a decrease of 2.9

per cent and 4.3 per cent compared to the previous month

and previous year, respectively.

RAW JUTE :

The Wholesale Price Index (WPI) of Raw Jute stood

at 194.5 in December, 2011 showing  a decrease of 2.6 per

cent and 17.0 per cent compared to the previous month

and previous year, respectively.
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WHOLESALE PRICE INDEX OF COMMERCIAL CROPS FOR THE MONTH OF DECEMBER, 2011

(Base Year : 2004-05=100)

Commodity Latest Month Year Percentage Variation over

Dec., 2011 Nov., 2011 Dec., 2010 Month Year

Oil Seeds 156.9 154.6 141.9 1.5 10.6

Groundnut Seed 192.4 191.3 157.6 0.6 22.1

Rape & Mustard Seed 157.9 149.8 134.6 5.4 17.3

Cotton Seed 140.0 148.7 132.2 –5.9 5.9

Copra (Coconut) 109.4 110.9 104.1 –1.4 5.1

Gingelly Seed (Sesamum) 214.9 212.2 249.7 1.3 –13.9

Niger Seed 171.7 169.0 161.0 1.6 6.6

Safflower (Kardi Seed) 129.1 126.6 140.1 2.0 –7.9

Sunflower 161.6 156.4 162.6 3.3 –0.6

Soyabean 137.2 129.5 125.9 5.9 9.0

Edible Oils 137.0 135.3 122.4 1.3 11.9

Groundnut Oil 162.6 159.3 148.2 2.1 9.7

Cotton Seed Oil 149.3 149.8 126.5 -0.3 18.0

Mustard & Rapeseed Oil 141.7 138.3 116.9 2.5 21.2

Soyabean Oil 147.1 145.9 126.5 0.8 16.3

Copra Oil 120.5 122.5 102.0 –1.6 18.1

Sunflower Oil 134.9 134.5 128.4 0.3 5.1

Gingelly Oil 150.4 146.6 133.6 2.6 12.6

Fruits and Vegetables 166.2 189.8 196.1 –12.4 –15.2

Potato 110.8 140.3 171.5 –21.0 –35.4

Onion 180.1 222.9 469.3 –19.2 -61.6

Condiments and Spices 237.6 252.2 279.2 –5.8 –14.9

Black Pepper 441.6 434.6 268.9 1.6 64.2

Chillies (Dry) 282.4 294.6 213.0 –4.1 32.6

Turmeric 167.4 178.6 458.6 –6.3 –63.5

Raw Cotton 210.0 216.2 219.5 –2.9 –4.3

Raw Jute 194.5 199.7 234.4 –2.6 –17.0
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Part   II—Statistical  Tables

A.  Wages

1.  DAILY AGRICULTURAL WAGES IN SOME STATES (CATEGORY-WISE)

(In Rupees)

State/Distt. Village Month Normal Field Labour Other Agri. Labour Herdsman Skilled Labour

and Daily

Year Working Man   Wo- Child Man    Wo- Child Man    Wo- Child Car- Black- Cob-

Hours man man man penter smith bler

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)  (13) (14) (15) (16)

Andhra Pradesh

Krishna Ghantasala May,  2011 8 200.00 120.00 — 200.00 130.00 — — — — — — —

Guntur Tadikonda May,  2011 8 200.00 150.00 120.00 160.00 120.00 100.00 150.00 — — — — —

Rangareddy Arutla May,  2011 8 140.00 120.00 — 120.00 110.00 — 100.00 — — 150.00 130.00 —

Karnataka

Bangalore Harisandra March,  2010 8 110.00 110.00 — 90.00 90.00 — 110.00 110.00 — 250.00 250.00 —

Tumkur Gedlahali March,  2010 8 76.4 76.4 — 70.00 70.00 — 76.00 76.4 — 96.15 82.2 —

Maharashtra

Nagpur Mauda Dec.,  2009 8 100.00 80.00 — — — — — — — — — —

Ahmednagar Akole  June, 2009 8 80.00 70.00 — — — — — — — 83.5 85.00 85.00

Jharkhand

Ranchi Gaintalsood May,  2011 to 8 100.00 100.00 — 90.00 90.00 — 53.00 58.00 — 170.00 150.00 —

June, 2011

1.1  DAILY AGRICULTURAL WAGES IN SOME STATES (OPERATION-WISE)

(In Rupees)

State/Distt. Centre Month      Type Normal Skilled Labour

and of Daily Plough- Sow- Weed- Harvest- Other Herds- Car- Black- Cob-

Year Lab-  Work- ing ing ing ing Agri. man penter smith bler

our ing Hours Labour

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Assam

Barpeta Loharapara Feb.,11  M 8 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00

W  8 — — 120.00 120.00 120.00 — — — —

Bihar

Muzaffarpur Bhalui Rasul* Feb. &, M 8 104.00 104.00 104.00 104.00 104.00 — 150.00 150.00 150.00

March, 2010 W  8 104.00 104.00 104.00 104.00 — — — —

Shekhpura Kutaut  May &  M 8 150.00 — — — 150.00 — 220.00 — —

June, 2010 W 8

Chhattisgarh

Dhamtari Sihaba Oct.,  2011 M 8 — — — 100.00 80.00 80.00 150.00 100.00 70.00

W 8 — — — 80.00 75.00 80.00 — — —

Gujarat

Rajkot Rajkot April., 2011 M 8 187.00 195.00 130.00 155.00 140.00  133.00 308.00 273.00 200.00

W 8 — 152.00 130.00 147.00 140.00 140.00 — — —

Dahod Dahod April, 2011 M 8 71.00 71.00 71.00 71.00 71.00 — 143.00 150.00 150.00

W 8 — 71.00 71.00 71.00 71.00 — — — —

Haryana

Panipat Ugarakheri May  to M 8 180.00 180.00 180.00 200.00 180.00 — — — —

June, 2011 W 8 — 150.00 150.00 180.00 150.00 — — — —
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1.1  DAILY AGRICULTURAL WAGES IN SOME STATES (OPERATION-WISE)—Contd.

(In Rupees)

State/Distt. Centre Month      Type Normal Skilled Labour

and of Daily Plough- Sow- Weed- Harvest- Other Herds- Car- Black- Cob-

Year Lab-  Work- ing ing ing ing Agri. man penter smith bler

our ing Hours Labour

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Himachal Pradesh

Mandi Mandi  July, 2010 M 8 300.00 110.00 110.00 110.00 110.00 110.00 200.00 200.00 —

W 8 — 110.00 110.00 110.00 110.00 110.00 — — —

Kerala

Kozhikode Koduvally April, 2011 & M 4 to 8 510.00 365.00 — 300.00 452.5 — 400.00 — —

May, 2011 W 4 to 8 — — 265.00 265.00 300.00 — — — —

Palakkad Elappally Aprill, 2011 & M 4 to 8 400.00 250.00 — 250.00 287.5 — 350.00 — —

W 4 to 8 — — 150.00 200.00 150.00 — — — —

May, 2011 M 4 to 8 400.00 250.00 — 250.00 312.5 — 350.00 — —

W 4 to 8 — — 150.00 200.00 150.00 — — — —

Madhya Pradesh

Hoshangabad Sangakherakalan Aug., 2011 M 8 100.00 100.00 100.00 — 100.00 100.00 275.00 275.00 —

W 8 — 100.00 100.00 — 100.00 100.00 — — —

Satna Kotar Aug., 2011 M 8 120.00 — 120.00 — 120.00 120.00 180.00 180.00 180.00

W 8 — — 120.00 — 120.00 120.00 — — —

Shyopur Kala Vijaypur Aug., 2011 M 8 —————————————N.  R.———————————————

W 8 —————————————N.  R.———————————————

Orissa

Bhadrak Chandbali June, 2011 M 8 150.00 130.00 — — 145.00 120.00 200.00 — —

W 8 — — — — 120.00 100.00 — — —

Ganjam Aska June, 2011 M 8 160.00 90.00 90.00 90.00 101.7 90.00 160.00 160.00 160.00

W 8 — 60.00 60.00 60.00 60.00 60.00 — — —

Punjab

Ludhiana Pakhowal June, 2008 M 8 — — 90.00 95.00 — 99.44 — — —

Rajasthan

Barmer Vishala Aug., 2011 M 8 —————————————N.  A.———————————————

W 8 —————————————N.  A.———————————————

Jalore Panwa Aug., 2011 M 8 — — — — — 150.00 100.00 150.00 —

W 8

Tamil  Nadu

Thanjavur Pulvarnatham Oct., 2011 M 6 — —————————————N.  A.———————————————

W 5 — —————————————N.  A.———————————————

Tirunelveli Malayakulam Oct., 2011 M 8 — —————————————N.  A.———————————————

(Kurvikulam) W 8 — —————————————N.  A.———————————————

Tripura

Agartala Govt. Agri. ——————————————N.  R. ————————————————

Farm

Uttar Pradesh*

Meerut Ganeshpur April, 2011 M+W 8 159.00 175.00 156.00 156.00 157.00 — 250.00 — —

Chandbali Dhanpur April, 2011 ——————————————N.  R. ————————————————

Chanduli Chanduli April,  2011 M+W 8 — — 120.00 124.3 120.00 — 172.9 — —

M-Man, W-Women, C-Child N. A. —Not Available N. R. —Not Reported

*District avarage data, there is no bifurcation between Man and Woman.
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B.  PRICES

2. WHOLESALE PRICES OF CERTAIN  AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY

PRODUCTS AT SELECTED CENTRES IN INDIA

(Month-end Prices in Rupees)

Commodity Variety Unit State Centre Dec.-11 Nov.-11 Dec.-10

(1) (2) (3) (4) (5) (6) (7) (8)

Wheat PBW 343 Quintal Punjab Amritsar 1110 1140 1250

Wheat Dara Quintal Uttar Pradesh Chandausi 1065 1030 NA

Wheat — Quintal Madhya Pradesh Sagar 1500 1500 NA

Jowar — Quintal Maharashtra Mumbai 2100 2050 1600

Gram — Quintal Punjab Abohar NA NA NA

Maize Yellow Quintal Uttar Pradesh Bahraich 1030 1035 NA

Gram Split — Quintal Maharashtra Mumbai 4450 4500 3137

Gram Split — Quintal Bihar Patna 4700 4700 3500

Arhar Split — Quintal NCT of Delhi Delhi 5750 5900 5000

Arhar Split — Quintal Maharashtra Mumbai 5200 5350 5491

Arhar Split Sort II Quintal Tamil Nadu Chennai 5500 5500 4200

Arhar Split — Quintal Bihar Patna 5800 5700 6400

Gur Balti Quintal Uttar Pradesh Hapur 2300 2340 2130

Gur Sort II Quintal Tamil Nadu Chennai 2700 3000 3700

Gur — Quintal Maharashtra Mumbai 2900 2800 3500

Mustard seed Rai UP Quintal West Bengal Kolkata 3500 3300 NA

Mustard Seed Raira Quintal West Bengal Kolkata NA NA NA

Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 2820 2680 2340

Linseed — Quintal Maharashtra Nagpur 3350 3050 NA

Linseed Bada Dana Quintal Uttar Pradesh Kanpur 3360 3160 2660

Cotton Seed Superior Quintal Maharashtra Jalgaon NA N T NQ

Castor Seed — Quintal Andhra Pradesh Badepalli NA NA NA

Sesamum Seed Black Quintal Tamil Nadu Chennai 4500 4500 4333

Cotton Seed — Quintal Maharashtra Mumbai NA NA NA

Copra FAQ Quintal Kerala Alleppey 5275 5700 5850

Groundnut — Quintal Maharashtra Mumbai 6000 5300 5154

Groundnut TMV 7 Quintal Tamil Nadu Chennai 4280 4280 3937

Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1300 1200 1070

Mustard Oil — 15 Kg. Uttar Pradesh Kanpur 1080 1046 844

Groundnut Oil — 15 Kg. Maharashtra Mumbai 1350 1275 1143

Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1500 1380 1275

Linseed Oil — 15 Kg. Uttar Pradesh Kanpur 1155 1086 859

Castor Oil — 15 Kg. Uttar Pradesh Kanpur NA NA NA

Sesamum Oil Agmark 15 Kg. Tamil Nadu Chennai 1995 1920 1800

Sesamum Oil — 15 Kg. Maharashtra Mumbai NA NA 1163

Coconut Oil — 15 Kg. Kerala Cochin 1163 1208 1193

Mustard Cake — Quintal Uttar Pradesh Kanpur 1150 1110 1140

Groundnut Cake — Quintal Uttar Pradesh Kanpur NA NA NA

Cotton/Kapas F414 Quintal Punjab Abohar NA NA NA

Cotton/Kapas LRA Quintal Tamil Nadu Thiruppur NA NA NA

Wool Fine Quintal Madhya Pradesh Dabra NA NA NA

Jute Raw TD5 Quintal West Bengal Kolkata 2030 2025 NA
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2. WHOLESALE PRICES OF CERTAIN  AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY

PRODUCTS AT SELECTED CENTRES IN INDIA —Contd.

(Month-end Prices in Rupees)

Commodity Variety Unit State Centre Dec.-11 Nov.-11 Dec.-10

(1) (2) (3) (4) (5) (6) (7) (8)

Jute Raw W 5 Quintal West Bengal Kolkata 2030 2025 NA

Oranges — 100 No. Maharashtra Mumbai NA NA NA

Oranges Nagpuri 100 No. West Bengal Kolkata NA NA NA

Oranges Big 100 No. Tamil Nadu Chennai 530 640 420

Banana Basarai 100 No. Maharashtra Jalgaon 425 450 401

Banana Singapore 100 No. West Bengal Kolkata NA NA NA

Cashewnuts — Quintal Maharashtra Mumbai 60000 60000 47750

Almonds — Quintal Maharashtra Mumbai 44000 44000 33000

Walnuts — Quintal Maharashtra Mumbai 70000 70000 50750

Kishmish — Quintal Maharashtra Mumbai 15250 15250 16000

Peas Green — Quintal Tamil Nadu Chennai 2000 4500 3200

Tomatoes — Quintal Tamil Nadu Chennai 900 1400 2800

Ladyfinger — Quintal Tamil Nadu Chennai 2500 1800 2200

Cauliflower — 100 No. Tamil Nadu Chennai 800 1000 1800

Potatoes Red Quintal Bihar Patna 560 625 900

Potatoes Desi Quintal West Bengal Kolkata 300 510 630

Potatoes Sort I Quintal Tamil Nadu Mettuppalayam 1200 1259 1526

Onions Bombay Quintal West Bengal Kolkata NA NA NA

Turmeric Erode Quintal West Bengal Kolkata NA NA NA

Turmeric Nadan Quintal Kerala Cochin 6700 7500 16000

Chillies — Quintal Bihar Patna 8700 9000 7320

Black Pepper Palai Quintal Kerala Alleppey N T N T N T

Ginger Dry Quintal Kerala Cochin 8500 11500 19000

Cardamom Big Quintal West Bengal Kolkata 110000 106000 75000

Cardamom Small Quintal West Bengal Kolkata 78000 85000 120000

Milk Cow 100 NCT of Delhi Delhi 3400 3400 3600

Milk Buffalo 100 West Bengal Kolkata 3200 3200 NA

Ghee Deshi Agmark Quintal West Bengal Kolkata NA NA NA

Ghee Deshi — Quintal Uttar Pradesh Khurja NA NA NA

Ghee Deshi — Quintal Maharashtra Mumbai 26500 27000 23500

Fish Rohu Quintal West Bengal Kolkata NA NA NA

Fish Sea Prawns Quintal Tamil Nadu Chennai 22000 19000 20000

Eggs Madras 1000 No. West Bengal Kolkata 3350 3200 NA

Tea Medium Quintal Assam Guwahati NA NA NA

Tea Atti Kunna Quintal Tamil Nadu Coimbatore 13000 13000 12000

Coffee Plant-A Quintal Tamil Nadu Coimbatore 30000 30000 21000

Coffee Rubusta Quintal Tamil Nadu Coimbatore 12400 12400 9600

Tobacco Kampila Quintal Uttar Pradesh Farukhabad 2315 2325 2500

Tobacco Raisa Quintal Uttar Pradesh Farukhabad 2210 2215 2400

Tobacco Bidi Tobacco Quintal West Bengal Kolkata 3500 3200 NA

Rubber — Quintal Kerala Kottayam 18700 18200 19400

Arecanut Rashi Quintal Tamil Nadu Chennai 30000 29500 24000

NA :—Not Available

NT :—Not Transaction
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C.  CROP  PRODUCTION

4.  SOWING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING FEBRUARY, 2012

State Sowing Harvesting

(1) ( 2 ) ( 3 )

Andhra Pradesh Summer Rice, Ragi (R), Sugarcane Winter  Rice,  Jowar (K),  Maize (R),  Ragi (K),  Wheat,

Gram, Tur (K), Urad (K), Mung (K), Other Kharif Pulses,

Winter Potato  (Plains), Sugarcane, Chillies (Dry), Tobacco,

Castorseed, Linseed, Cotton, Turmeric, Onion (2nd Crop)

Coriander.

Assam Autumn Rice, Summer Potato (Hills), Jute. Gram Urad (R), Winter Potato, Tobacco, Rapeseed & Mustard,

Linseed, Cotton.

Bihar Summer Rice, Winter Potato (Plains), Wheat, Barley, Gram, Winter Potato (Plain), Rapeseed & Mustard,

Sugarcane. Sugarcane, Linseed.

Gujarat Sugarcane. Jowar (R), Wheat, Gram Tur (K), Other Rabi Pulses, Winter

Potato, Sugarcane, Ginger, Chillies (Dry), Tobacco,

Castorseed, Rapeseed & Mustard, Cotton, Turmeric, Onion.

Himachal Pradesh Winter Potato (Hills),  —

Jammu & Kashmir Sugarcane, Onion. Winter Potato.

Karnataka Summer Rice, Mung (R), Sugarcane. Winter Rice, Jowar (R), Maize (R), Wheat, Barley, Gram, Tur

(K), Other Kharif Pulses, Potato, Sugarcane, Black Pepper,

Tobacco, Castorseed, Rapeseed & Mustard, Linseed, Cotton,

Turmeric Cardiseed.

Kerala Summer Rice, Tur (K), other Rabi Pulses Winter Rice, Urad (R), Sugarcane, Cotton, Sweet Potato.

(Kulthi), Sugarcane, Sesamum.

Madhya Pradesh Sugarcane, Onion. Jowar (R), Wheat, Barley, Small Millets (R), Gram, Tur, Urad

(R), Mung(R), Other Rabi Pulses, Winter Potato (Hills)

Sugarcane, Ginger, Chillies (Dry), Tobacco, Castorseed,

Rapeseed & Mustard, Linseed, Cotton, Sweet Potato,

Turmeric, Sannhemp, Cardiseed, Onion.

Maharashtra Sugarcane. Jowar (R), Wheat, Barley, Gram, Tur (K), Urad (R), Mung (R),

Other Rabi Pulses, Witner Potato (Plains), Sugarcane, Chillies

(Dry), Tobacco, Castorseed, Rapeseed & Mustard, Linseed,

Cotton, Cardiseed.

Manipur Jute. Wheat, Castorseed, Rapeseed & Mustard, Turmeric.

Orissa Sugarcane, Chillies (Dry). Bajra (R), Winter Potato (Plains), Chillies (Dry), Rapeseed &

Mustard.

Punjab and Haryana Sugarcane, Tobacco, Onion, Potato. Potato, Sugarcane, Rapeseed & Mustard, Turmeric.

Rajasthan Sugarcane. Gram, Tur (K), Winter Potato (Plains), Sugarcane, Castorseed,

Rapeseed & Mustard, Linseed.

Tamil Nadu Summer Rice, Jowar (R), Sugarcane, Winter Rice, Jowar (R), Bajra, Ragi, Small Millets (K),

Groundnut, Cotton, Onion, Sesamum Gram, Tur, Urad (K) Mung (K), Other Rabi Pulses (Kulthi),

 (Late).  Winter Potato, Sugarcane, Black Pepper, Tobacco,

Castorseed, Sesamum, Cotton, Turmeric, Onion.

Tripura Sugarcane. Gram, Urad (R), Mung (R), Other Rabi Pulses, Winter Potato

(Plains), Sugarcane, Chillies (Dry), Rapeseed & Mustard, Sweet

Potato.

Uttar Pradesh Summer Rice, Small Millets (R), Sugarcane, Winter Potato (Plains), Sugarcane, Ginger, Tobacco,

Tobacco, Jute, Tapioca (1st Crop). Castorseed, Rapeseed & Mustard, Sweet Potato.

West Bengal Summer Rice, Sugarcane, Sesamum Tur (K), Urad (R), Mung (R), Other Rabi Pulses, Winter Potato

 (2nd Crop). Sugarcane, Ginger, Chillies (Dry), Tobacco Sesamum, (1st

Crop), Rapeseed & Mustard.

Delhi — Sugarcane, Chillies (Dry), Tobacco.

(K)—Kharif (R)—Rabi


