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ABSTRACT 
 
Ananthapuramu district is considered as one of the major groundnut growing districts in the Andhra 
Pradesh state, with an average area, production and yield of 7.04 lakh hectares, 3.65 lakh tonnes 
and 512 kg ha-1

 respectively, during the present millennium (from 2000-01 to 2018-19). Though the 
district is drought prone and majority of the cultivated area is under rainfed ecosystem, groundnut 
still continues to be one of the largest cropped area in the district. This interesting feature of the 
district has driven to take up the study on the performance of groundnut in the district through 
Compound Annual Growth Rates (CAGR) and decomposition analysis. CAGR of area, production 
and yield of the groundnut and decomposition analysis of groundnut production in the district were 
analyzed from 1970-71 to 2018-19. For lucidity, the study period was divided in three sub-periods 
viz., Period I (1970-71 to 1985-86), Period II (1986-87 to 1999-2000) and Period III (1999-2000 to 
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2018-19). It was evident from the results that, the growth performance of groundnut in 
Ananthapuramu district declined over the years, particularly in Period III, which implies that, despite 
lot of efforts from researchers and government to encourage groundnut production at macro level, 
the contribution of groundnut at district level showed a declining trend. This scenario could be 
attributed to low farm level yields with higher farm level inefficiencies, gaps in production 
technology, geographical location of the district under rain shadow region, declining scenario in the 
length of growing period, shift towards competing crops, poor post-harvest support, changing 
climate, lower yields, low extension contact at field level, low market prices and high abiotic and 
abiotic stresses. It was opined that, groundnut cultivation in the district should be encouraged with 
the partnership of private institutional players, where the farmers would get high quality seed, agro-
advisory, post-harvest support, value addition support, remunerative and assured price support etc., 
encouragement of value addition, reduction of the length of market channels to reduce the supply 
gap between farmer and consumer would help in realignment of the growth performance of 
groundnut in the district.  
 

 
Keywords: Ananthapuramu; compound annual growth rates (CAGR); decomposition analysis; 

groundnut. 
 

1. INTRODUCTION  
 
Groundnut (Arachis hypogaea L.) is the most 
important oilseed crop in India. At national level, 
during 2019-20, it was grown in the area of 47.44 
lakh ha with the production of 82.44 lakh tonnes 
and with the productivity of 1738 kg/ha  [1]. It is 
majorly cultivated in Gujarat, Andhra Pradesh, 
Rajasthan, Tamil Nadu, Karnataka, Telangana, 
Maharashtra, Odisha, West Bengal, Madhya 
Pradesh, Uttar Pradesh and also cultivated in 
small tracts in states like Chhattisgarh, Haryana, 
Jharkhand, Manipur and Bihar. It is 
predominantly grown in kharif season, but also 
has a significant presence in rabi and summer 
seasons. About 75% of cropped area of 
groundnut in India lies in low to moderate rainfall 
areas (parts of the peninsular region and western 
and central regions), with a short period of 
distribution. [2] Groundnut kernel contains 47-
50% oil and 25-30% protein and It is an 
important source of edible oil and vegetable 
protein (Isanga and Zhang, [3]; Singh and Singh, 
[4]). 
 
Andhra Pradesh is one of the major states in the 
country in area and production of important 
edible oilseed crops in India (Pathan et al., [5], 
Sameer et al, [6]). Groundnut, sesame, safflower 
and castor are the major oilseed crops grown in 
the state. Andhra Pradesh is one of the leading 
producers of groundnut with significant 
contribution of area and production to the 
country. During 2019-20, In Andhra Pradesh, the 
area, production and yield of groundnut was 
recorded as 6.61 lakh ha, 8.49 lakh tonnes and 
1284 kg ha

-1
 respectively [1]. 

Ananthapuramu district is considered as one of 
the major groundnut growing districts in the 
Andhra Pradesh state, with an average area, 
production and yield of 7.04 lakh hectares, 3.65 
lakh tonnes and 512 kg ha-1

 respectively, during 
the present millennium (from 2000-01 to 2018-
19). Though the district is drought prone and 
majority of the groundnut area is cultivated under 
rainfed ecosystem, it continued to be one of the 
largest producing area for groundnut.  
 

Ananthapuramu is the southern-most district of 
the Rayalaseema region of Andhra Pradesh, 
which was regarded as the key contributing 
region to the area and production of the 
groundnut in the state  [7]. The district lies 
between 13

o
40' and 15

o
15' Northern Latitude and 

76o50' and 78o30' Eastern Longitude. The district 
is bounded by Kurnool district in the north; YSR 
Kadapa district in the north-east; Chittoor district 
in the south-east and Karnataka State on the 
West. The district has a total geographical area 
of 19.13 lakh hectare. Being located in the rain-
shadow region of Andhra Pradesh, the district is 
deprived of both the monsoons and subjected to 
droughts frequently (CPO, Ananthapuramu) [8]. 
In the district, during 2019-20, Groundnut area, 
production and yield was recorded as 4.09 lakh 
ha, 3.44 lakh tonnes and 841 kg ha

-1
 respectively 

[1]. Several studies were conducted to assess 
the growth performance of oilseeds.  
 

Upendra and Venkateshwarlu  [9] investigated 
the growth in area, production and productivity of 
groundnut in Andhra Pradesh and all-India over 
the period from 1949-50 to 1990-91. The results 
of the linear growth rate analysis indicated that 
the annual growth rate of area, production and 
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productivity were higher during the post-green 
revolution period for all-India, as well as for the 
state as compared to the pre-green revolution 
period. 
 
Pathan et al [5] in their study on groundnut 
production in India made an attempt to analyze 
the scenario of groundnut at global level in 
connection with the scenario at national and 
state levels during 2006-07. It was noticed that, 
the most important groundnut growing countries 
are India, China, Nigeria, Sudan and USA. It was 
also revealed that, In India, Gujarat is the largest 
producer contributing 25 per cent of the total 
production, followed by Tamil Nadu (22.48%), 
Andhra Pradesh (18.81%), Karnataka (12.64 %) 
and Maharashtra (10.09%). 
 
Rao et al. [10] studied the performance of 
safflower in India using trend analysis, compound 
annual growth rates, instability analysis and 
decomposition analysis. They divided the study 
period into three based on inception of AICRP on 
safflower, TMO and trade liberalization and 
portrayed the scenario of safflower during these 
periods. 
 
Paul [11] measured the change and instability in 
area, production and yield of groundnut crop in 
Andhra Pradesh based on secondary data during 
1995-96 to 2010-11. The result of the study 
reported that, the area, production and 
productivity declined during the study period. The 
compound growth rates of area, production and 
productivity of groundnut over the study period 
were negative but statistically non-significant. 
The decomposition analysis revealed that, the 
change in total production of groundnut was 
completely due to change in the area under the 
crop while the yield and interaction effects were 
negligible.  
 
Rambabu et al. [12] examined the performance 
of groundnut in Andhra Pradesh over a period of 
1995-96 to 2010-2011 by fitting semi log trend 
equation. It was noticed that, the compound 
growth rates of area, production and productivity 

of groundnut over the study period was negative 
and non-significant.  
 

Shruthi et al. [7] worked on area, production and 
productivity of groundnut crop in erstwhile 
Andhra Pradesh from 2000-01 to 2013-14 and 
observed that in the state, the area and 
production of groundnut was high in 
Rayalaseema region compared to other regions 
of the state. It was also noticed that, from 2001-
02 to 2011-12, the change in the area was 
recorded as 5.02 per cent, while in case of 
production the change was -27.01 per cent. 
 

Review of literature emphasized the importance 
and potentiality of groundnut cultivation in 
Andhra Pradesh and Rayalaseema districts of 
the state. However, it can be evident from the 
review that, there was deceleration in area, 
production and productivity at state and region 
level, where Ananthapuramu district is 
geographically located. Thus, the objectives of 
the present study are: 
 

1. To measure the Compound Annual Growth 
rates (CAGR) of groundnut in 
Ananthapuramu district of Andhra Pradesh 
and  

2. To estimate the decomposition analysis of the 
groundnut production in Ananthapuramu 
district of Andhra Pradesh. 

 

2. METHODOLOGY  
 

The present study employs the time series data 
on area, production and productivity of groundnut 
in Ananthapuramu district of Andhra Pradesh, 
which was collected from season and crop 
reports published by Directorate of Economics 
and Statistics. The total period from 1970 -71 to 
2018-19 was divided into three sub-periods viz., 
Period I (1970-71 to 1985-86), Period II (1986-87 
to 1999-2000) and Period III (2000-01 to 2018-
19). Significance of the time periods selected for 
the study were, Period I is pre–Technology 
Mission on Oilseeds (TMO) period, Period II is 
from TMO implementation to liberalization and 
Period III is post liberalization period. 

 
Table 1. Time periods selected for the study 

 

Time period  Significance  Selected years  

Period I Pre–Technology Mission on 
Oilseeds (TMO) period 

1970-71 to 1985-86 

Period II TMO implementation to 
liberalization 

1986-87 to 1999-2000 

Period III Post liberalization period 2000-01 to 2018-19 
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2.1 Estimation of Compound Annual 
Growth Rates (CAGR) 

 

In order to estimate the CAGR, the exponential 
time trend equation of the form 
 

Y=a b
t
                                                         (1) 

 

was used 
 

It becomes linear when converted to log form, 
i.e., 
 

Ln Y=Ln a + t Ln b1 where                          (2) 
 

Y: Variable whose growth rate is being computed 
t: Time trend (1, 2…n) 
 

a and b are regression coefficients to be 
estimated. 
 

This form implies a constant growth rate over 
time. There will be a constant deceleration if b < 
0. A value of b=0 indicates absence of any trend 
and a positive value for b indicates a constantly 
accelerating growth. 
 

Using the compounding formula, 
 

Yt=Y0 (1+r)t                                               (3a) 
 

Or 
 

Ln Yt=Ln Y0 + t Ln (1+r)                            (3b) 
 

Or 
 

Ln Yt=A + tb where                                   (3c) 
 
A = Ln Y0 and B = Ln (1+r)                         (4) 

 

This equation is the log linear form of the 
exponential function and gives CAGR when 
differentiated with respect to t as follows: 
 

1/Yt.dYt/dt = Ln(1+r)                                   (5) 
 

e
B
 = 1 + r                                                    (6) 

 

r = e
B
 – 1                                                    (7) 

 

Thus, the CAGR (per cent) is given by (e
B
 – 1) X 

100 
 
In this study, Y represents the area or production 
or productivity of the groundnut. 

2.2 Estimating the Effect of Area, Yield 
and their Interaction on the Change in 
Production of Groundnut Using 
Decomposition Model  

 
The following procedure was adopted to estimate 
the effect of area, yield and their interaction on 
the change in production of the groundnut. 
 
Po= Ao*Yo 

Pn= Yo*Yn 
P= Pn - Po (Change in production) 
Ao=Area in the base year 
An=Area in the current year 
Yo=Yield in the base year 
Yn=Yield in the current year 
∆A=Change in Area (An-Ao) 
∆Y=Change in Yield (Yn-Yo) 

 
Finally, 

 

 
 
The change in production when more 
pronounced through yield effect indicates that the 
yield (technology) has contributed to the change 
in production. 

 
In the present study, the estimation of the effect 
of area, productivity and their interaction on 
change in production of groundnut production 
was worked for the three respective periods as 
mentioned earlier. The triennium averages of the 
respective base and current years were 
considered for the estimation to minimize and/or 
eliminate the biasness, since groundnut 
cultivation is chiefly confined to cultivation                 
under rainfed situations in Ananthapuramu 
district.  

 
3. RESULTS AND DISCUSSION 
 
3.1. Compound Annual Growth Rates 
 
Compound annual growth rates of area, 
production and yield of groundnut in 
Ananthapuramu district of Andhra Pradesh in 
three periods under the study were worked out 
and presented in the Table 2. 
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Table 2. Compound annual growth rates of area production and yield of Groundnut in 
Ananthapuramu district 

 

Periods CAGR 

Area (%) Production (%) Yield (%) 

Period -I 4.51 *** 4.88 ** 0.36
 NS

 

Period -II 2.18 ** -0.90 NS -3.01 NS 

Period-III -2.79 *** -3.14 
NS

 -0.36 
NS

 
*** Significant at 1 per cent level,** Significant at 5 per cent level, 

NS-Statistically non-significant 
 

Inspection of Table 2. revealed that during Period 
I, the growth rates of area and production of 
groundnut were positive and statistically 
significant at 1 per cent level and 5 per cent level 
respectively. However, the growth rate in yield 
was recorded to be positive but statistically non-
significant during this period. 
 

In Period II, the growth rate of area was positive 
and statistically significant at 5 per cent level, 
while the growth rates of production and yield 
were negative but statistically non-significant. In 
Period III, the growth rate of area was negative 
and statistically significant at 1 per cent level, 
while the growth rates of production and                  
yield were negative but statistically non-
significant.  
 

Inter-period comparison among the growth rates 
of area under groundnut revealed that Period I 
witnessed the highest growth rate with 4.51 per 
cent, followed by Period II (2.18%) and Period III 
(-2.79%).  
 

Inter-period comparison among the growth rates 
of production of groundnut revealed that the 
growth rate was highest in Period I with 4.88 per 
cent, followed by Period II (-0.90%) and Period III 
(-3.14%). It can be observed that among all the 
growth rates of production in the three periods 
under the study, the growth rate of production in 
Period I was only positive and statistically 
significant at 5 per cent level.  
 

Inter-period comparison among the growth rates 
of yield in groundnut showed that the Period I 
witnessed the highest growth rate with 0.36 per 
cent, followed by Period III (-0.36%), and Period 
II (-3.01%). Growth rates of yield for all the 
periods under the study were found to be 
statistically non-significant. 
 

In the district, accelerated growth rates of area 
were noted in Period I and Period II, which could 
be attributed to encouragement of groundnut 

received from AICRP on oilseeds in Period I and 
positive impetus from TMO implementation in 
Period II. Both the programmes focused on 
transfer of technology, timely support of inputs 
and services, enhancement of production 
technologies, favourable output prices, 
enhancement of post-harvest support, 
enhancement of extension support to farmers 
etc., This positive growth momentum in the 
Period I and Period II was not sustained and 
even led to decelerated growth rate of area in 
Period III, which could be ascribed to shift in area 
towards competing crops viz., redgram, castor 
and cotton  [13]; changing climate scenario, 
frequent drought spells, as the district is in rain 
shadow region; low market prices, high abiotic 
and biotic stresses, low yields etc., Accelerated 
growth rate of production in the Period I could be 
attributed to increased area under groundnut 
cultivation, increased use of inputs at farm level, 
increased use of High Yielding Varieties (HYVs) 
etc.,  

 
3.2 Decomposition Analysis 
 
Effect of the area, productivity and their 
interaction on change in groundnut production in 
Ananthapuramu district was worked out using 
decomposition analysis and presented in the 
Table 3. 
 
Examining the Table 3. It can be noticed that in 
Period I, yield effect was profound contributor to 
the change in production with 69.74 per cent, 
followed by area effect (16.41 per cent) and 
interaction effect (13.85%), while in Period II, 
area effect was the dominant contributor to the 
change in production with 247.80 per cent, 
followed by interaction effect (67.90%) and yield 
effect (-215.70%).  In Period III, change in 
production was chiefly influenced by yield effect 
(70.60 %), followed by area effect (44.78%) and 
interaction effect (-15.38%). 
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Table 3. Decomposition analysis in area production and yield of Groundnut crop in 
Ananthapuramu district 

 

Periods Change in 
Production (in 
Tonnes) 

Area Effect (%) Yield Effect (%) Interaction Effect (%) 

Period -I 201102 16.41 69.74 13.85 

Period -II -69294 247.80 -215.70 67.90 

Period-III -251454 44.78 70.60 -15.38 
 
The analysis revealed that, during Period I, yield 
effect (technology) had contributed to the change 
in production, while during Period II, the change 
in production was negative, even though there is 
area expansion. This scenario could be attributed 
to the expansion of groundnut area to low fertile 
and marginal lands under the rain shadow 
region, which are less or marginally suitable for 
groundnut cultivation. In Period III also, the 
change in production was negative, which could 
be ascribed to deceleration of technology, 
coupled with biotic and abiotic stresses; reduced 
length of growing period, market and non-market 
forces; poor management practices and 
cultivation of groundnut under less or marginally 
suitable lands for groundnut production.  
 

4. CONCLUSION AND POLICY IMPLICA-
TIONS  

 
CAGR Analysis of area, production and yield of 
groundnut in three periods under the study 
revealed that there was accelerated growth rates 
of area in Period I and Period II, which could be 
attributed to oilseeds development programmes 
viz., AICRP on oilseeds and TMO 
implementation, where in focus was laid on 
transfer of technology, developing High Yielding 
Varieties (HYVs), timely input support etc., 
However, this acceleration in growth rates of the 
area was not sustained and even led to 
decelerated growth rates of groundnut area in 
Period III, which could be attributed to frequent 
drought spells, changing climate scenario, high 
abiotic and biotic stresses, low market prices, 
shift towards competing crops viz., redgram, 
castor and cotton. These results suggest that the 
growth performance of groundnut in 
Ananthapuramu district declined over the years, 
particularly in Period III, i.e., Post liberalization 
period. Despite lot of efforts from researchers 
and government to encourage groundnut 
production at macro level, the contribution of 
groundnut to the state’s economy showing a 
declining trend. This scenario could be attributed 
to low farm level yields with higher farm level 

inefficiencies, gaps in production technology, low 
extension contact at field level, geographical 
location of the district under rain shadow region, 
declining scenario in the length of growing 
period, shift towards competing crops, poor post 
harvest support, changing climate, lower yields, 
low extension contact, low market prices and 
high abiotic and abiotic stresses. To rectify this 
existing situation, it was opined that, groundnut 
cultivation in the district should be encouraged 
with the partnership of private institutional 
players, where the farmers would get high quality 
seed, agro-advisory support, post-harvest 
support, value addition support, remunerative 
and assured price support etc., Providing high 
quality seeds to farmers, timely input support, 
encouragement of micro-irrigation to tackle with 
high and frequent moisture stress at field level; 
encouragement of region specific profitable 
intercropping systems, development and 
popularization of drought tolerant HYVs, 
enhanced extension support, agro-advisory 
support through latest available technology, 
implementation of Minimum support price (MSP) 
as announced by government, encouragement of 
value addition to groundnut, reduction in the 
length of market channels to reduce the supply 
gap between farmer and consumer, promoting 
collective bargaining capacity of farmers to 
realize high price through cooperative 
organizations like Farmers Producer 
Organizations (FPOs) etc., would help in 
realignment of the growth performance of 
groundnut in the district.  
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