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Abstract— Banana is a major fruit crop cultivated in South 

Gujarat followed by mango. In Gujarat, banana ranks first in 

production and second in area among fruit crops. The climate 

of South Gujarat is highly suitable for banana crop. Thus, the 

area 51.50 % (36142 ha) and production 54.08 % (2493293 

MT) of banana crop was highest among the other regions of 

Gujarat in the year 2018-19. The study was carried out 

estimated the CAGR and instability index in area, production 

and productivity of banana crop for a period of 15 years 

(2004-05 to 2018-19).  The exponential function was used to 

analyze the compound annual growth rate and Cuddy-Della 

Valle index was used to analyze the instability index. The 

CAGR was found significantly increasing in area, production 

and productivity at the rate of 3.07, 4.31 and 1.19 per cent per 

annum, respectively. Instability index was found between low 

range (0-15 %) i.e., quite high in area (11.59 %) followed by 

production (10.95 %) and productivity (3.14 %). The all three 

variables were found statistically significant. 
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I. INTRODUCTION 

Growth with stability is considered important for 

development of agriculture. There is considerable literature 

on growth and instability of yield and production of crops 

both from theoretical and empirical perspectives. An analysis 

of instability in crop output, apart from growth, is important 

for understanding the nature of food security and income 

stability. Banana (Musa sp.) is the second most important 

fruit crop in Gujarat next to mango. It is available throughout 

the year with varietal range, taste, nutritive and medicinal 

value. It’s make the banana is favourite fruit among peoples. 

Banana is a very famous fruit in Gujarat due to its low price 

and high nutritive value. It is consumed as fresh or cooked 

form both as ripe and unripe stage fruit. Banana have a higher 

quantity of carbohydrate and rich in vitamins particularly 

vitamin B. It has also good export potential. Banana is a 

tropical crop and it grows well in the temperature range 

between 15ºC – 35ºC with relative humidity of 75-85%. For 

vigorous vegetative growth of banana, it is most important to 

require an average rainfall of 650-750 mm. during the four 

months of monsoon i.e., June to September.   

 In Gujarat, banana ranks first in production and 

second in area among fruit crops. The total cultivated area and 

production of banana crop in Gujarat was 70179 hector and 

4610609 MT respectively, during the year 2018-19. South 

Gujarat is a cluster of seven districts which includes 

Narmada, Bharuch, Surat, Tapi, Navsari, Dang and Valsad. 

The climate of South Gujarat is highly suitable for banana 

crop. Thus, the area 51.50 % (36142 ha) and production 54.08 

% (2493293 MT) of banana crop was highest among the other 

regions of Gujarat in the year 2018-19. The banana crop was 

grown in all districts of South Gujarat, but the highest area 

and production recorded in Bharuch district. (Source: 

Directorate of Agriculture and Directorate of Horticulture, 

Govt. of Gujarat) 

II. MATERIALS AND METHODS  

The present study is based on the data pertaining to the area 

in ha, production in metric tonnes and productivity in MT/ha 

for a period of 15 years (2004-05 to 2018-19). Data was 

collected from the Directorate of Agriculture and Directorate 

of Horticulture, Govt. of Gujarat. Estimate the analysis in the 

area, production and productivity of banana was studied using 

compound annual growth rate (CAGR). The compound 

annual growth rate was calculate the using exponential 

function with following form 

𝑦 = 𝑎 𝑏t𝑒 

Take the logarithm, it becomes  

log y = log a + t log b + error 

It can be written as 

ln(Y)= ln(b0)+b1t 

Where, 

  t – is the time variable,  

 Y- calculated growth rate of variables and  

 b1- regression coefficient of t on Y.  

 The Compound Annual Growth Rate (CAGR) is 

obtained as a following way  

CAGR (%) = (Antilog b1-1) x 100 

 The agricultural instability can be measured by 

different methods, such as the coefficient of variation (CV), 

dispersion, Cuddy Della Valle Index (CDVI), Coppock 

Instability index, etc. The present investigation applies the 

Cuddy Della Valle Index for measuring the instability. 

Cuddy-Della index is very easy to obtain and most commonly 

used measures for instability in time series data and it is 

universally acceptable. Hence, it is a better measure to 

capture instability in agricultural production. A low value of 

this index indicates low instability in data and a high value of 

this index indicates high instability in data. CDVI was 

developed by Cuddy and Valle (1978) for measuring the 

instability in time series data that is characterized by trend. 

The value of Cuddy-Della Valle index is indicate as low 

instability if the value is between 0-15 %, medium instability 

if the value is between 15-30 % and high instability if the 

value is more than 30 % (Rakesh Sihmar, 2014). The Cuddy-

Della Valle index corrects the CV as:  

Cuddy - Della Valle Instability Index (%) = C.V x 

)1(
2

R
 

Where,  

C.V is the Coefficient of Variation (%),  

C.V. = 100
Mean

deviationStaderd
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R is the coefficient of determination whish is calculate from 

a time trend regression adjusted for its degrees of freedom.  

III. RESULTS AND DISCUSSIONS 

Estimate the growth and instability in Area, Production and 

Productivity of Banana crop for a period of 15 years (2004-

05 to 2018-19) was studied using compound annual growth 

rate (CAGR) and Instability Index. 

Year 
Area 

(ha) 

Production 

(MT) 

Productivity 

(MT/ha) 

2004-

05 
17000 1088200 64.01 

2005-

06 
28315 1576425 55.67 

2006-

07 
29652 1790200 60.37 

2007-

08 
31033 1909863 61.54 

2008-

09 
32507 1986807 61.12 

2009-

10 
33610 2106883 62.69 

2010-

11 
35285 2250950 63.79 

2011-

12 
34995 2273802 64.98 

2012-

13 
36809 2478061 67.32 

2013-

14 
36037 2389174 66.30 

2014-

15 
36638 2470099 67.42 

2015-

16 
33897 2299411 67.84 

2016-

17 
35120 2379634 67.76 

2017-

18 
36098 2532075 70.14 

2018-

19 
36142 2493293 68.99 

Table 1: Area, production and productivity of Banana crop 

in South Gujarat during the periods 2004-05 to 2018-19 

 Table 1 indicate that area wise production and 

productivity of banana crop in South Gujarat from 2004-05 

to 2018-19. It was showed that area, production and 

productivity were continuously increased through the time 

period. 

Characters 
R2 

(%) 
P value 

CAGR 

(%) 

CV 

(%) 

Cuddy - 

Della Valle 

Instability 

Index (%) 

Area 48 0.00412 3.07 15.52 11.59 

Production 69 0.00012 4.31 18.98 10.95 

Productivity 74 0.00003 1.19 6.02 3.14 

Table 2: Estimated Compound Annual Growth Rates and 

Instability in Area, Production and Productivity of Banana 

Crop in South Gujarat 

 Table 2 indicate that CAGR and Instability in area, 

production and productivity of banana crop. The highest 

growth was found in production (4.31 %) followed by area 

(3.07 %) and productivity (1.19 %). It revealed that a 

significantly increased in production at the rate of 4.31 per 

cent followed by area at the rate of 3.07 per cent and 

productivity at the rate of 1.19 per cent per annum. The P 

value indicates that all three variables were statistically 

significant. The value of coefficient of variation shows the 

variability in the variable. The low value of coefficient of 

variation indicates the less variability in the data and vice-

verse. 

 Instability in the area, production and productivity 

of banana crop was measured by Cuddy-Della Valle index 

and the index was found to be quite high in area (11.59 %) as 

compared to production (10.95 %) and productivity (3.14 %).  

It indicates that the low instability was fond in all three 

variables i.e., below 15 %. 

IV. CONCLUSION  

The estimated trends in the area, production and productivity 

of banana using the exponential function revealed that there 

was a significantly increasing in an area, production and 

productivity with a compound annual growth rate of 3.07 %, 

4.31 % and 1.19 % respectively. All three variables were 

found statistically significant. The results of the analysis 

indicated that Cuddy-Della Valle index provides best 

estimates and CDVI was found low instability (range 

between 0-15 %) in all three variables i.e., area, production 

and productivity.  
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