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ABSTRACT

 The present study is an attempt to identify the important factors influencing the cropping pattern changes

in the selected districts of coastal region of Andhra Pradesh by applying multiple regression analysis for a set of
explanatory variables. The results revealed that in Vizianagaram district area under paddy, greengram, groundnut,
mesta, sugarcane and sesamum were significantly influenced by their own lagged prices. Rainfall significantly
influenced the area under blackgram and groundnut only. Gross irrigated area exerted non-significant influence on
paddy and sugarcane acreage. In Prakasam district area under paddy, redgram, bengalgram, chilly and tobacco
were positively influenced by their own lagged prices. Increase in gross irrigated area had a significant positive
influence on the area under paddy.
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In recent decades, agricultural
diversification is increasingly being considered as
a panacea for many ills in the agricultural
development of the country for its large potentialities
of increasing income and employment and providing
strength through reduced instabilities particularly
under the situation of risk and capital constraints
as revealed by several studies.  The process of
crop diversification in Indian agriculture
commenced after the objective of agricultural
development strategy was changed from
maximizing the production of foodgrains to evolving
a production pattern in line with the demand pattern
in early eighties (Acharya, 2003).  The cropping
pattern is determined by agro-climatic factors such
as soil type, temperature and rainfall pattern etc.
Besides these factors, other factors like relative
prices of crops, expansion of irrigation facilities,
labour, fertilizer consumption etc., are also
responsible for cropping pattern changes.
Therefore keeping in view both the advantages and
disadvantages of crop diversification and in order
to identify the factors responsible for this situation
the present study is attmpted.

MATERIAL AND METHODS
Multiple regression analysis was carried out for the
time series data with respect to different factors
affecting the area changes under different crops

in Vizianagaram district from north coastal and
Prakasam district from south coastal districts of
coastal Andhra region.  Data for the period 1981-
82 to 2008-09 was collected from various published
and unpublished sources.

Multiple Regression Analysis:
A number of regressions were run

separately with area under the crop as the
dependent variable and different combinations of
explanatory variables for each crop in the districts
and best fit equations were selected.

 The functional form used was of the
following type.
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where,

Y = Area under the crop in ´000 hectares
X

1 
= Price of the crop output lagged by one year

(Rs/qtl)
X

2 
= Price of the competing crop lagged by one

year (Rs/qtl)
X

3 
= Total rainfall received during the current year

(in mm)
X

4 
= Gross irrigated area (‘000hectares) of selected

crops
X

5 
= Labour wage rate (Rs/ man day)

X
6 
= Composite fertilizer price (Rs/kg)

b
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 = Regression coefficients

u = Error term

RESULTS AND DISCUSSION
The results of the study are presented in

Table I and Table II for Vizianagaram and
Prakasam districts respectively.

Factors influencing cropping pattern
changes in Viziangaram district

The influence of various factors on the
cropped area of the important crops in Vizianagaram
district is presented in Table I.

The response of area under different crops
to their causal factors indicated that except the areas
under blackgram and horsegram, the areas under
remaining crops viz., paddy, greengram, groundnut,
sugarcane, mesta, and sesamum were significantly
influenced by their own lagged prices. Gajja et al
(2008) revealed that own lagged price of sesamum
had a positive and significant influence on its acreage
allocation.

 Groundnut was found to be the important
competing crop to blackgram, mesta and sesamum.
Sugarcane was the competing crop to paddy and
paddy was the competing crop to sugarcane,
whereas blackgram, greengram and horsegram
were found as the competing crops to greengram,
horsegram and groundnut. The crops which were
significantly influenced by lagged prices of their
competing crops were blackgram, greengram and
mesta. Rainfall which is an important determinant
of area in the dry land areas influenced significantly
the area under blackgram and groundnut only. Gross
irrigated area considered for paddy and sugarcane
crops only, exerted non-significant influence on their
area. Labour wage rate exhibited negative and
significant influence on horsegram, groundnut,
sugarcane and sesamum areas. Similarly, composite
fertilizer price indicated negative and significant
influence on the cropped area of greengram and
groundnut but had a positive and significant influence
on horsegram only.

The own price and cross price elasticities
were also calculated to know the area response of
the major crops to the changes in its own price and
the price of competing crops. It is observed that
groundnut had a high own price elasticity of 1.1248
followed by greengram and sugarcane with 0.6782
and 0.4276 respectively. The response of mesta and

sesamum to their own price was low. Paddy,
blackgram and horsegram exhibited very low own
price elasticities of 0.0986, 0.0512 and 0.0437
respectively. Groundnut was a very strong
competing crop to blackgram and blackgram to
greengram with cross price elasticities of -1.1943
and -1.1201 respectively. The degree of competition
of groundnut with mesta was reasonably strong
with a cross price elasticity of -0.5255. The
competition of greengram with horsegram and
horsegram with groundnut was moderate with -
0.2184 and -0.2987 cross price elasticities
respectively. The degree of competition of
sugarcane with paddy and paddy with sugarcane
was low eith cross price elasticities 0.0986 and -
0.0602  respectively.

Factors influencing cropping pattern changes
in Prakasam District

The findings a Table 2 revealed that area
under paddy, redgram, bengalgram, chilly and
tobacco were positively influenced by their own
lagged prices. Lagged prices of competing crops
were found influencing the area under jowar, cotton
and tobacco negatively. Cotton was found to be
the competing crop for paddy and chilly. Chilly was
an important competing crop for redgram and
cotton. The competing crops for jowar, bajra,
bengalgram and tobacco were bajra, bengalgram,
jowar and redgram respectively. There was a
significant negative effect of rainfall on bajra and
redgram areas. Bhatia and Tewari (1990) in their
study observed rainfall influencing significantly with
a negative sign on different crop acreages.

Increase in gross irrigated area had a
significant positive influence on the area under
paddy. Singh et al. (1997) also observed a positive
and significant impact of  irrigated area on the paddy
acreage. Labour wage rate did not influence any
crop significantly. Price of composite fertilizers had
a negative significant influence on the area under
jowar only, for others, its influence was non-
significant.

The response of the area to the changes
in its own price and price of competing crops was
studied by computing the own price and cross price
elasticities. Jowar had a high own price elasticity
of 1.6621 followed by bengalgram, paddy and chilly
with their respective own price elasticities of
0.9666, 0.7460 and 0.6444. Redgram, tobacco and

204                   Lakshmi and Bhavanidevi AAJ 62



T
ab

le
 I

. 
F

ac
to

rs
 i

nf
lu

en
ci

ng
 c

ro
p

pi
ng

 p
at

te
rn

 c
ha

ng
es

 i
n 

m
aj

or
 c

ro
ps

 i
n 

V
iz

ia
na

ga
ra

m
 d

is
tr

ic
t.

S
.N

o.

1. 2. 3. 4. 1. 2. 3. 4.

C
ro

p

P
ad

dy

B
la

ck
gr

am

G
re

en
gr

am

H
or

se
gr

am

G
ro

un
dn

ut

S
u

ga
rc

an
e

M
es

ta

S
es

am
u

m

In
te

rc
ep

t

12
3.

32
01

(2
2.

39
53

)
-6

.0
79

2
(2

.2
46

7)
-0

.4
94

5
(4

.4
74

3)
19

.6
86

8
(1

1.
32

98
)

55
.3

86
1

(1
6.

15
14

)
1.

16
97

(3
.2

01
8)

68
.9

69
9

(8
.2

18
3)

2.
25

03
(6

.6
01

4)

P
ri

ce
 o

f 
th

e
cr

op
 l

ag
ge

d
by

 o
ne

ye
ar

(X
1
)

0.
03

40
**

(0
.0

19
4)

0.
00

04
(0

.0
01

0)
0.

00
85

**
*

(0
.0

04
8)

0.
00

28
(0

.0
26

4)

0.
08

16
*

(0
.0

22
5)

0.
00

66
**

(0
.0

03
3)

0.
01

62
**

*
(0

.0
08

6)
0.

00
36

*
(0

.0
01

7)

P
ri

ce
 o

f 
th

e
co

m
pe

ti
ng

cr
op

 l
ag

ge
d

by
 o

ne
 y

ea
r

(X
2
)

-0
.0

17
5

(0
.0

23
4)

-0
.0

10
15

*
(0

.0
03

1)
-0

.0
15

3*
*

(0
.0

03
9)

-0
.0

05
6

(0
.0

09
0)

-0
.0

45
6

(0
.0

33
0)

-0
.0

01
7

(0
.0

11
4)

-0
.0

32
1*

(0
.0

11
2)

0.
01

48
(0

.0
94

)

T
ot

al
ra

in
fa

ll
(X

3)

-0
.0

08
4

(0
.0

14
0)

0.
00

37
*

(0
.0

01
7)

0.
00

09
(0

.0
03

5)
0.

00
24

(0
.0

08
7)

0.
02

28
**

*
(0

.0
12

4)
0.

00
33

(0
.0

02
0)

-0
.0

09
2

(0
.0

06
5)

0.
00

57
(0

.0
05

1)

G
ro

ss
ir

ri
ga

te
d

ar
ea

(X
4
)

0.
19

35
(0

.1
15

0)
- - - -

-0
.0

03
9

(0
.0

16
4)

-

L
ab

ou
r

w
ag

e
ra

te
(X

5
)

0.
26

00
(0

.2
67

9)
-0

.0
32

1
(0

.0
43

7)
-0

.0
90

0
(0

.0
72

4)
-0

.3
87

7*
(0

.1
79

8)

-0
.8

59
0*

(0
.2

91
1)

-0
.1

00
7*

(0
.0

38
3)

-0
.2

25
6

(0
.1

41
4)

-0
.2

76
3*

(0
.1

30
8)

C
om

po
si

te
fe

rt
il

iz
er

pr
ic

e(
X

6
)

-0
.0

85
2

(2
.2

93
2)

0.
18

44
(0

.2
28

5)
-1

.1
19

0*
(0

.3
93

0)
2.

05
62

*
(0

.9
02

8)

-4
.0

68
6*

(1
.6

46
2)

0.
17

20
(0

.3
27

9)
1.

95
92

(0
.8

33
7)

0.
15

98
(0

.6
52

0)

R
2

0
.5

6
4*

*

0
.8

9
5*

*

0
.7

4
9*

*

0
.5

2
1*

*

0
.6

0
3*

*

0
.8

2
6*

*

0
.6

3
6*

*

0.
37

7*
**

D
 v

al
u

e

0.
82

6

0.
99

2

1.
13

0

1.
95

7

1.
09

0

1.
92

2

1.
77

0

1.
50

0

R
eg

re
ss

io
n 

co
ef

fi
ci

en
ts

N
ot

e 
:

 *
*,

 *
, 

**
* 

de
no

te
 s

ig
ni

fi
ca

nc
e 

at
 1

, 
5 

an
d 

10
 p

er
 c

en
t 

re
sp

ec
ti

ve
ly

F
ig

u
re

s 
in

 p
ar

en
th

es
es

 a
re

 s
ta

nd
ar

d 
er

ro
rs

.

C
om

pe
ti

ng
cr

op

S
u

ga
rc

an
e

G
ro

un
dn

ut

B
la

ck
gr

am

G
re

en
g

ra
m

H
or

se
g

ra
m

P
ad

d
y

G
ro

un
dn

ut

G
ro

un
dn

ut

1.
 F

oo
d

g
ra

in
 C

ro
p

s

II
. 

N
on

-F
oo

d
gr

ai
n

 C
ro

p
s

O
w

n
p

ri
ce

el
as

ti
ci

ty

0.
09

86

0.
05

12

0.
67

82

0.
04

37

1.
12

48

0.
42

76

0.
19

44

0.
21

71

C
ro

ss
p

ri
ce

el
as

tic
ity

-0
.0

9
86

-1
.1

9
43

-1
.1

2
01

-0
.2

1
84

-0
.2

9
87

-0
.0

6
02

-0
.5

2
55

0.
70

20

2015               Factors influencing cropping pattern changes in coastal 205



T
ab

le
 I

I.
 F

ac
to

rs
 i

nf
lu

en
ci

ng
 c

ro
p

pi
ng

 p
at

te
rn

 c
ha

ng
es

 i
n 

m
aj

or
 c

ro
ps

 i
n 

P
ra

ka
sa

m
 d

is
tr

ic
t.

S
.N

o.

1. 2. 3. 4. 5. 1. 2. 3.

C
ro

p

P
ad

dy

Jo
w

ar

B
aj

ra

R
ed

gr
am

B
en

ga
lg

ra
m

C
ot

to
n

C
hi

lly

T
ob

ac
co

In
te

rc
ep

t

40
.5

78
6

(3
4.

10
9)

15
9.

28
15

(1
9.

68
71

)
75

.4
61

1
(9

.1
16

4)
30

.3
23

6
(1

3.
33

26
)

21
.2

12
9

(1
9.

58
99

)

71
.0

77
8

(1
7.

69
37

)
19

.7
85

2
(5

.5
98

2)
42

.8
17

3
(1

2.
22

63
)

P
ri

ce
 o

f 
th

e
cr

op
 l

ag
ge

d
by

 o
ne

ye
ar

(X
1
)

0.
23

3
6*

(0
.1

01
7)

0.
2

12
4

(0
.1

24
3)

0.
0

07
0

(0
.0

23
7)

0
.0

1
8

2
**

*
(0

.0
09

3)
0.

02
6

7*
(0

.0
10

6)

0.
0

07
8

(0
.0

10
4)

0.
00

58
**

(0
.0

01
6)

0.
00

7
0*

(0
.0

03
2)

P
ri

ce
 o

f 
th

e
co

m
pe

ti
ng

cr
op

 l
ag

ge
d

by
 o

ne
 y

ea
r

(X
2
)

-0
.0

15
1

(0
.0

16
3)

-0
.1

20
4*

(0
.0

56
4)

-0
.0

06
3

(0
.0

07
8)

-0
.0

06
4

(0
.0

03
9)

-0
.0

08
6

(0
.0

87
2)

-0
.0

13
9*

(0
.0

05
0)

-0
.0

04
3

(0
.0

03
3)

-0
.0

22
9*

**
(0

.0
11

8)

T
ot

al
ra

in
fa

ll
(X

3)

0.
02

54
(0

.0
30

1)
-0

.0
35

8
(0

.0
21

6)
-0

.0
21

1*
(0

.0
09

8)
-0

.0
32

7*
(0

.0
14

7)
-0

.0
49

0
(0

.0
22

0)

0.
00

28
(0

.0
19

9)
0.

00
13

(0
.0

06
3)

0.
00

75
(0

.0
14

0)

G
ro

ss
ir

ri
ga

te
d

ar
ea

(X
4
)

0.
28

57
*

(0
.1

28
1)

- - - - - - -

L
ab

ou
r

w
ag

e
ra

te
(X

5
)

0.
99

59
(0

.7
26

8)
0.

64
97

(0
.6

93
2)

0.
21

86
(0

.3
76

4)
0.

18
64

(0
.2

97
6)

1.
06

25
(0

.8
66

5)

-0
.2

84
9

(0
.4

28
5)

0.
09

50
(0

.1
35

6)
-0

.2
43

1
(0

.3
69

3)

C
om

po
si

te
fe

rt
il

iz
er

pr
ic

e(
X

6
)

3.
74

28
(3

.9
14

4)
-7

.1
12

0*
(2

.5
40

1)
-3

.1
09

3
(0

.9
85

3)
2.

55
84

(1
.6

48
1)

-1
.2

73
2

(2
.3

46
8)

-1
.0

66
5

(2
.5

86
4)

-1
.0

77
7

(0
.8

18
3)

2.
10

16
(1

.6
94

9)

R
2

0
.4

5
0*

*

0
.8

5
3*

*

0
.7

6
6*

*

0
.8

0
2*

*

0
.8

0
8*

*

0
.3

2
3*

*

0
.3

0
5*

*

0
.4

3
3*

*

D
 v

al
u

e

0.
96

9

1.
23

6

1.
29

3

1.
88

0

1.
13

4

1.
80

4

0.
68

1

1.
22

0

R
eg

re
ss

io
n 

co
ef

fi
ci

en
ts

N
ot

e 
:

 *
*,

 *
, 

**
* 

de
no

te
 s

ig
ni

fi
ca

nc
e 

at
 1

, 
5 

an
d 

10
 p

er
 c

en
t 

re
sp

ec
ti

ve
ly

F
ig

u
re

s 
in

 p
ar

en
th

es
es

 a
re

 s
ta

nd
ar

d 
er

ro
rs

.

C
om

pe
ti

ng
cr

op

C
ot

to
n

B
aj

ra

B
en

ga
lg

ra
m

C
hi

lly

Jo
w

ar

C
hi

lly

C
ot

to
n

R
ed

g
ra

m

1.
 F

oo
d

g
ra

in
 C

ro
p

s

II
. 

N
on

-F
oo

d
gr

ai
n

 C
ro

p
s

O
w

n
p

ri
ce

el
as

ti
ci

ty

0.
74

60

1.
66

21

0.
08

07

0.
45

97

0.
96

66

0.
23

27

0.
64

44

0.
35

52

C
ro

ss
p

ri
ce

el
as

tic
ity

-0
.1

8
30

-0
.9

1
20

-0
.2

1
50

-0
.3

01
1

-0
.1

0
82

-0
.5

7
91

-0
.3

4
22

-0
.4

3
37

206                   Lakshmi and Bhavanidevi AAJ 62



cotton responded moderately to their prices with
the corresponding elasticities of 0.4597, 0.3552 and
0.2327 respectively. The response of bajra to its
own price was very low at 0.0807.

Jowar had a high competition with bajra
with a cross price elasticity of -0.9120, while cotton,
tobacco, chilly and redgram indicated moderate
competition to chilly, redgram, cotton and chilly with
the cross price elasticities of -0.5791, -0.4337, -
0.3422 and -0.3011 respectively. The degree of
competition of bajra with bengalgram, paddy with
cotton and bengalgram with jowar was low with
respective cross price elasticities of -0.2150, -
0.1830 and -0.1082.

CONCLUSION
It can be concluded that in Vizianagaram

district, among all food grain crops studied, lagged
price of the crop significantly influenced only the
area of paddy and greengram and with respect to
non-food grain crops,  it influenced significantly the
areas of groundnut, sugarcane, mesta and sesame.
Gross irrigated area had no influence on either
paddy or sugarcane. Among all the crops, groundnut
had a high own price elasticity and horse gram with
lowest own price elasticity. Highest and lowest
cross price elasticities can be observed in the case
of bengal gram and sugarcane.

In Prakasam district, within the food grain
crops paddy, redgram and bengal gram areas were
significantly influenced by their own lagged prices
and among the non-food grain crops only chilly and
tobacco areas had shown a significant increase
because of increase in their own lagged prices.
High own and cross price elasticities were seen in
jowar whereas lowest own and cross price
elasticities were observed in bajra and bengal gram
respectively.
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