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Abstract 

An attempt has been made in this paper to estimate the growth trends in Area, production, the productivity of 

apple fruit in Jammu and Kashmir. For the present Study, Secondary data on Area, Production and productivity 

of apple fruit in India and the State of Jammu and Kashmir as a whole for the period from 1991-92 to 2017-18  

were collected from Department of Horticulture and the international statistical data regarding apple was 

obtained from the APEDA And FAO websites for the period. The data were analysed through growth rate, trend 

analysis and co-efficient of variation techniques to study the growth in the area, production and productivity 

and export of apple in the state of Jammu and Kashmir. The Area, Production and yield of Apple in India 

witnessed growth momentum of 1.71, 2.83 and 1.11 respectively during the overall period. During the departed 

decade apple industry of the country showed an overriding performance by achieving a higher trajectory in 

production expansion besides area and productivity. In the state of Jammu and Kashmir, the CAGR of the area 

has increased from 2.33 to 3.16 and the production has increased only from 3.51 to 3.83 while, the yield has 

decreased from 1.15 to 0.64. The estimated linear growth model for J&K's apple cultivation area shows that the 

annual growth rate is 3.16%. Forecasting was done for seven years from 2018-19 to 2024-25 to know the future 

trend in apple Area, Production and productivity in the state. This model estimated J&K’s apple cultivation 

area to be at 177258 hectares for the year 2020. However, there have been various fluctuations in the area and 

production over the years and across the states. It is highly needful to analyse the trends in the area, 

production, yield of apple fruit in the state of Jammu and Kashmir and taking the necessary steps to improve the 

apple production and productivity in India as well as in the state of Jammu and Kashmir.  
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1. Introduction  

One of the best-loved fruit in many parts of the world is Apple. Indeed; People from all walks of life truly enjoy 

the venerable apple fruit. Apple is one of the oldest fruits known to man
 [1].

 It has been found wild in most 

temperature parts of the world and cooler higher hills of Sub-Tropical areas. It was, probably first domesticated 

in the Caucasus, but fast spread all over Europe, even in pre-historical times. From Europe, apple spread to the 

USA, Australia and South America. World production of apple fruit has increased from 35992 thousand (MT) to 

83139 with an increase of 3.15 per cent in productivity growth during 27 years from 1991-2017. Among the top 

ten Apple cultivating countries china has been a major producer of Apple fruit which accounts for 4558 
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thousand metric tonnes in 1991 to 41391 metric tonnes in 2017. In 2017, India is the world’s 2
nd

 largest apple 

producing country after China 
[4]

 with an annual production of 88.98 million tonnes from an area of 7.21 million 

hectares. In India, Jammu and Kashmir is the only state in which the apple cultivation is highest   

In the horticulture sector, apple fruit is one of the most important fruit in the state of Jammu and 

Kashmir. The state is one of the major apple-producing zones in north India and a major portion of the 

population is economically dependent on this industry. Apple is the best fruit of temperature Zones of the World 

concerning its Acreage, production, economic returns, high nutritive value and popularity. Jammu and Kashmir 

is truly known as an apple state of India. The distinctive location and climatic advantage enjoyed by the state 

have made it an ultimate region for growing various types of fruits and apple is one among them. Apples are 

grown mostly in the north-western hill country where the average temperature is ideal for fruit growing 
[2, 3]

 

.Among all fruits due to highest per hectare returns, about 48% of the area is covered under apple as per the 

horticulture census 2016-17 
[5]

.it is also important in terms of production (17.26 lakh Mts.) and provides the 

maximum marketable surplus. Horticulture in the state has now become a business proposition not only for 

orchardists but also for many others involved with the production and marketing of apples. Under these 

situations, it is highly needful to analyse the trends in the area, production, yield of apple fruit and taking the 

necessary steps to improve the apple production and productivity in India as well as in the state of Jammu and 

Kashmir.  

2. Research Methodology 

The data for the study has been collected from secondary sources. Area, Production and productivity of apple 

fruit in India and Jammu and Kashmir for the period from 1991-92 to 2016-17 were collected from Department 

of Horticulture, Digest of Statistics 2015-16, Jammu and Kashmir Economic survey, several newspapers, 

journals, magazines have also been consulted for the collection of data.  National Horticulture Board and the 

international statistical data regarding apple was obtained from the APEDA and FAO websites for the period. 

The results have been represented through diagrams and tables with the help of Ms Excel 2016. To know the 

relative strength of area or productivity in production, Area and productivity effect has been calculated with the 

help of simple regression analysis. To analyse the growth rates for 27 years of linear growth rates, Compound 

growth rates and t-values are used in this study. SPSS and excel have been used for data processing and 

analysis. 

Compound growth rate 

Compound growth rates were estimated to know the growth pattern on Area, Producation and productivity of 

apple in Jammu and kashmir.The adequacy of the model for the respective series were indicated by the 

coefficient of multiple determinations (R
2
). 

The growth model was specified as follows: 
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Y=a bt 

Where, Y=Dependent variable for which growth rate was estimated 

a=intercept 

b=regression coefficient 

t=time variable 

Trend Analysis 

Different trend models were fitted for time series data of apple in Area, Production and productivity. Linear 

trend model was fitted for time series data of apple in Area, Production and yield based on their goodness of 

fit(R
2
).Among different models, the best fit model was selected based on the criteria of accuracy measures used 

for judging. These accuracy measures were absolute deviation (MAD), Mean square Deviation (MSD), Root 

Mean Squared Error (RMSE) and Mean Absolute percentage Error (MAPE),t-value-statistics etc.All these 

measures with smaller values indicated a good fitted model with minimum forecasting errors.  

3. Results and discussion  

3.1 Apple fruit in India 

Apple production is the most prominent one in India and apples are grown as a commercial crop in the hilly 

areas. In apple fruit, India is the world's 2
nd

 largest apple producing country after China in the world with an 

annual production of 88.98 million tonnes from an area of 7.21 million hectares. Apple is the fourth major fruit 

crop of the India of which handsome produce comes from the state of Jammu and Kashmir. It has become an 

important cash crop in few states of India such as Jammu and Kashmir, Himachal Pradesh, Uttarakhand, 

Arunachal Pradesh, Nagaland and Sikkim
 [6].

 Jammu and Himachal Pradesh are the two-leading apple-producing 

states in India known for their unique and popular varieties and are also known as the Apple state of India.  

    Table l       Growth rate of Area, Production and yield of Apple in India from 1990-17 

   Source: Authors calculation on secondary data obtained from NHB 

Table 1 summarizes the exponential growth rate of Area, Production and yield of apple in India from 1990-91 to 

2016-17. The data has been divided into three sub-periods from 1990-91 to 2016-17 i.e. 1990-91 to 1999-

Phases Year Area Production Yield 

Phase 1  1990-91 to 1999-00 1.77 -1.12 1.17 

Phase 2 2000-01 to 2009-10 1.67 3.78 2.10 

Phase 3 2010-11 to 2016-17 -1.08 0.66 1.93 

Total  1990-91 to 2016-17 1.71 2.83 1.11 
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00,2000-01 to 2009-10 and 2010-11 to 2016-17, besides the overall period from 1990-91 to 2016-17. This 

breakdown of periods was considered appropriate to estimate the structural changes that have taken place in 

respect of Area, Production and yield. The table shows that the compound growth rate of the area under apple 

during 1990-91 to 1999-2000 is 1.77 and in the second phase the percentage of apple has decreased to 1.67 and 

in the third phase the percentage has decreased and it shows the negative percentage of -1.08. The CAGR of 

production under apple in the Phase 1 Form 1990-91 to 1999-00 was -1.12 and it has increased to 3.78 in Phase 

2 while as in the third phase it has decreased to 0.66. The growth rate of Yield was 1.17 in Phase 1 and it has 

increased to 2.10 in the second Phase while as in the third phase it has decreased to 1.93 per cent. The Area, 

Production and yield witnessed growth momentum of 1.71, 2.83 and 1.11 respectively during the overall period. 

During the departed decade apple industry of the country showed an overriding performance by achieving a 

higher trajectory in production expansion besides area and productivity. 

3.2 Top apple States in the country of India 

Apple production in India is mainly concentrated to North-western Himalaya Region in the country especially in 

the state of Jammu and Kashmir, Himachal Pradesh, Uttarakhand and some parts of Arunachal Pradesh and 

Nagaland. The Area, Production and yield of apple in these states are given in Table 2. 

Table 2   Area, Production and yield of apple in top apple states of India 

States 

 

2007-08 2016-17 (P) 

Area 

(000’H) 

Production 

(000’MT)  

Yield Area 

(000’H) 

Production 

(000’MT) 

Yield 

Jammu and Kashmir 126.4 

(47.98) 

1268.4 

(63.35) 

10.03 

 

136.54 

(49.24) 

1672.72 

(74.61) 

12.50 

Himachal Pradesh 94.50 

(35.87) 

592.6 

(29.60) 

6.27 110.68 

(39.91) 

492.10 

(21.95) 

4.44 

Uttarakhand 32.2 

(12.22) 

130.5 

(6.51) 

4.05 25.00 

(9.01) 

67.48 

(3.01) 

2.69 

Arunachal Pradesh 10.8 

(4.10) 

9.8 

(0.48) 

0.90 4.73 

(1.70) 

7.35 

(0.32) 

1.55 

Others 0.04 

(0.01) 

0.5 

(0.02) 

12.5 0.32 

(0.11) 

2.05 

(0.09) 

6.40 

Total 263.4 

(100) 

2001.9 

(100) 

7.60 

 

277.27 

(100) 

2241.71 

(100) 

8.08 

 

      Source: National Horticulture board 

      

 

 



 
 

216 | P a g e  
 

Fig. 1 

 
        Source: Computed from table 2 
 
Jammu and Kashmir, Himachal Pradesh, Uttarakhand and Arunachal Pradesh are the major apples producing 

states of India, the two important states namely J&K and Himachal Pradesh accounts for 96.56% of total 

production and about 89.15% of the total area under apple fruit in India. Jammu and Kashmir are one of the 

major apple-producing zones in north India and a major portion of the population is economically dependent on 

this industry. The state is exporting apple fruit to almost all the major apple markets in India and other countries 

particularly to the Middle East. As far as productivity of apple is concerned J&K has the highest productivity 

(12.50 tonnes/hectare) followed by Himachal Pradesh, Uttarakhand and Arunachal Pradesh and the productivity 

of apple in these states was 4.44,2.69 and 1.55 Metric tonnes per hectares of land.  

The above table 2 and figure 1 depicts that the area in the Jammu and Kashmir under apple production 

was increased from 126.4 thousand hectares in 2007-08 to 136.54 thousand hectares in 2016-17 and the 

production also increases from 1268.4 to 1672.72 metric tonnes while as in Himachal Pradesh the area of land 

under Apple production increases from 94.50 thousand hectares in 2007-08 to 110.68 thousand hectares in 

2017-18 but the production decreases from 592.60 to 492.10 in the same period. In other states like Uttarakhand 

and Arunachal Pradesh, there was a decrease in both area and production under the same period.   

3.2 Status of Apple fruit in Jammu and Kashmir 

The apple (Pyrus domestic) is one of the most important fruits, grown in the temperate region of the world. It 

has an attractive and colourful appearance, Crispy flesh, pleasant flavour and sweet taste that attract the 

consumers and fetch a good price. Apple cultivation is a highly profitable economic activity in the state, which 

is famous for its quality apple. It is farm-based, labour intensive and commercially attractive economic activity. 

The income earned from per acre of land is much higher than any other horticulture crops. Apple production 

plays an important role in improving the standard of living, per capita income, poverty alleviation, employment 

generation etc. More than half the percentage of the population is engaged in the cultivation of apple directly or 
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indirectly in the state. The progress in production is quite important, but marketing has equal importance to 

develop a commercial crop. Apple production has comparatively more advantages than other agricultural 

production..In India 77% of apple and Walnut production belongs to Jammu and Kashmir and percentage share 

of the state in India's total horticulture production is showing an increasing trend and the state has been declared 

as the "Agri. Export Zone for apples and Walnuts
, [7]

 the state of Jammu and Kashmir is considered to be a 

reservoir of a large variety of horticulture crops like Apples, pears, Almonds 
[8].

The growth postion of apple is 

stated in the below in the table 3 

Table 3    Compound growth rate of Area, Production and productivity of apple in the state of 

Jammu and Kashmir 

Phases Year Area Production Yield 

Phase 1  1990-91 to 1999-00 2.33 3.51 1.15 

Phase 2 2000-01 to 2009-10 4.66 6.17 1.44 

Phase 3 2010-11 to 2017-18 1.87 0.20 -1.64 

Overall 1990-91 to 2017-18 3.16 3.83 0.64 

   Source: - Authors calculation on secondary data obtained from Directorate of Horticulture, Srinagar 

The table 3 reveals the compound growth rate of area, production and yield of apple from 1990-91 to 2017-18. 

In the first Phase from 1990-91 to 1999-00 area increased by 2.33 per cent, while as production increased by 

3.51 per cent during the same period and the productivity increased only by 1.15. In the second phase from 

2000-01 to 2009-10, the Area under the Apple increased only by 4.66 per cent whiles, the production increased 

by 6.17 in the same period and productivity increased by 1.44. In the third phase from 2010-11 to 2017-18 Area 

increased by 1.87 which was low when compared with the previous phase while as the production increases 

only by 0.20 per cent. It has been indicated that in the third phase from 2010-11 to 2017-18 there is negative 

productivity of (-1.64).In the total period of the study area, the area has increased from 2.33 to 3.16 while as the 

production has increased only from 3.51 to 3.83. The Yield of apple has decreased from 1.15 to 0.64.There have 

been recent improvements in the performance of the area and production though it is still low when compared 

internationally. The productivity is also very low in the first two phases though there is a positive growth rate in 

the third phase there prevails negative growth. Important steps should be taken by the government and the 

concerned agencies to aware the growers about the proper production and marketing of apple fruit which will 

help to increase the production and productivity of apple fruit in the state as well as in the country.  

3.2.1 Area of apple cultivation in Jammu and Kashmir: Linear Trend 

The estimated linear growth model for the area of apple cultivation in Jammu and Kashmir is significant and 

relevant in explaining the given data in terms of its 'R
2
’ and 'F' values. The regression coefficient is also 

significant in terms of their 't' and 'F' values. The results are depicted in the table. The period from 1990-91 to 

2017-18 was used in the study.  



 
 

218 | P a g e  
 

     Table 4      Area of Apple cultivation in Jammu and Kashmir: Linear Trend  

Variable Coefficient  Standard Error   t-value Sig.t 

Constant                                       51698.50                     2791.97                                18.51                .00 

Time                                                 4185.32                     168.21                                  24.88                .00 

Adjusted R
2
 0.958 F-statistics 619.09 

R
2
 0.960 S. Error of estimate 7189.85 

d.f. 26 Sig(F-Statistics) 0.000 

                                                                      

                                                                  Y=4185.32x+ 51698.50 

The linear growth model explains about 96 per cent of the variations in J&K’s apple cultivation area by the time 

variable and the intercept term and the slope co-efficient are significant at 5 per cent level. The ‘t’ value is also 

found significant at 5 per cent level and positively (t=24.88) related. This model was found significant in terms 

of their respective values of ‘R
2
' and ‘F' statistics. The regression coefficient of this model is found significant at 

5% level. The trend curves fit well and the R
2
 value was 0.960. 

 3.2.2 Apple production in Jammu and Kashmir: Its Estimated Linear Trend 

Analysing the growth trend in the Area, Production and productivity of apple across space and time have 

remained issues of significant concern for researchers as well as policymakers
 [9]

. it has been argued that 

analysis of the growth rate trends helps us to identify the changing pattern of crops and land use pattern under 

different crop and rate of change in area production and productivity of a crop further help in designing the 

appropriate horticulture policy for a region or state
 [10]

.The results of the estimated linear trend of apple 

production in Jammu and Kashmir has been depicted in the below table.  

      Table 5    Apple production in Jammu and Kashmir: Its Estimated Linear Trend 

Variable Coefficient Standard Error t-value Sig.t 

Constant                                     466448                               65382.29                     7.134                 0.00 

Time                                            46680                                3939.12                      11.85                  0.00 

Adjusted R
2
 0.838 F-statistics 140.32 

R-squared 0.844 S. Error of estimate 168371 

d.f. 26 Sig(F-Statistics) 0.00 

      

The linear model explains about 84 per cent of the variations in the apple production in Jammu and Kashmir by 

the independent variable (Time variable). The intercept term has a positive sign (11.85). Both the intercept term 

and the slope co-efficient are significant at the 5 per cent level. This model was found significant in terms of 

their respective values of ‘R
2
' and ‘F' statistics. The regression coefficient of this model is found significant at 

5% level. The trend curves fit well and the R
2
 value was 0.844. 

3.3.3 Apple productivity in Jammu and Kashmir: Its Estimated Linear Trend 

An attempt was made in the study to analyse the trend in the productivity of apple in Jammu and Kashmir. The 

growth rate in productivity is an important determinant of agricultural transformation and is considered as the 
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engine of growth to the farm economy
 [11].  

Table 6 furnishes the results of trend analysis of productivity of 

apples in Jammu and Kashmir.  

    Table 6   Apple productivity in Jammu and Kashmir: Its Estimated Linear Trend 
 

 
The trend analysis for the study of the growth of productivity of Apple at Jammu and Kashmir level shows that 

the overall trend line fitted is statistically insignificant. Further, the  't' value is statistically insignificant and R
2 

value is very low indicating that only 8.6 per cent of variations in productivity of  Apples is explained by the 

time variables. Hence, the model has not been taken for further discussion.  

3.3.4   Forecasted Area, Production and Productivity of Apple fruit in J&K 

After fitting the ample trend models, another step was to estimate the forecasted values for Area, Production and 

productivity
 [12, 13].

 The objective was to predict the future value subject to minimum errors. Forecasting of Area, 

Production and productivity of apple was necessary to find out the future trend
 [14]

 and hence forecasting was 

done for a period from 2018-19 to 2024-25. The forecasts have shown an increasing trend for Area, Production 

but the productivity of apple has not increased in Jammu and Kashmir.The results revealed that if present 

growth of apple area remains same then the area of apple would be 173072 for the year 2018-19 and the forecast 

has shown an increasing trend and would be 204098 in the year 2024-25(Table 7 Fig.2,3,4) 

         

        Table 7   Forecasted Areas, Production and Productivity of Apple in J&k 

Year Area 

 (Hec) 

Production 

(MT) 

Productivity 

(H/MT) 

2018-19 173072 1820172 10.51685 

2019-20 178277 1866852 10.47164 

2020-21 183457 1820173 9.921524 

2021-22 188583 1964418 10.41673 

2022-23 193762 1820174 9.393865 

2023-24 198914 1820173 9.150553 

2024-25 204098 2070566 10.14496 

        Source: Authors Own Calculation 

Variable Coefficient Standard Error    t-value   Sig.t 

Constant                                          9.48                                    .434                            21.82               0.00 

Time                                                .041                                     .026                             1.571              0.00 

Adjusted R
2
 0.51           F-statistics 140.32 

R
2
 0.086    S. Error of estimate 1.119 

d.f. 26    Sig(F-Statistics) 0.00 
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                   Fig.3 

 
            Fig.4 
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The figure gives the growth curve of apple cultivation area in Jammu and Kashmir from 1990-91 to 2017-18. 

The blue dot line shows the observed value and the orange line shows the linear and forecasted value. The figure 

shows the actual value of Area of apple fruit and its trend value calculated from the regression equation (Y= 

51699+4185x) as it is clear from the figure that actual value has not shown much deviation from the trend value. 

The upward increasing trend of Area indicated that in absolute terms the area of apple fruit has increased and 

there is a positive relationship between the Area under apple fruit and number of years. It is also forecasted that 

estimated J&K’s apple cultivation area to be at 204098 hectares for the year 2024-25. 

The blue dot line shows the observed value and the Redline shows the linear and forecasted value. Upward 

rising trend of production indicated that in absolute terms the production of apple fruit has increased and there is 

a positive relation between apple production and the number of years. It is also forecasted that estimated Jammu 

and Kashmir's production to be 2070566 Metric tonnes for the year 2024-25. In productivity, there is various 

fluctuations during the study period and it is clear from the figure 4 that in forecasting the productivity would be 

10.14 per cent in the year 2024-25 which is low when we compare it with the base year 2018-19. 

4. Conclusion 

The present study was conducted to analyse the growth and trend pattern of Area, Producation and productivity 

of apples. The growth rate analysis indicated that the increase in production of apple fruit was due to increase in 

area, rather than productivity, which calls for intensive efforts to increase the productivity of apple in the study 

area as well as in the state as a whole. It is captivating to note that though India is in the fifth rank in the 

production list in the world whereas in productivity its ranks stood at last. In Jammu and Kashmir, the area and 

production of apple have been increased but in productivity, there are various fluctuations during the study 

period. Forecasting of Area, Production and productivity of apple fruit was necessary to find out the future trend 

and hence forecasting was done for a period 2018-19 to 2024-2025. Forecasted values are very close to actual 

values and have shown a positive increasing trend for Area and Production while as in productivity it does not 

show an increasing trend. These differences in apple productivity may be legitimate to different factors like the 

knowledge and adoption of apple cultivation techniques, land area, soil type, geographical conditions, Economic 

conditions etc. Hence, Government should plan for providing proper knowledge, establishing new processing 

units, providing High-density plants at subsidised rates, making scientific storage facilities and forward linkage 

in the region to safeguard the interest of apple growers, opening of better market avenues and improving the 

efficiency in the processing sector shall go a long way in augmenting the overall production and productivity. 

Improving extension activities with adequate focus on post-harvest management pest and disease control by 

incorporating scientific methods can also help in increasing the crop production and yield.  
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