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Abstract— Arunachal Pradesh, endowed with diverse agro-climatic conditions and rich biodiversity, possesses considerable 

potential for the cultivation of a wide range of horticultural crops, including fruits, spices, vegetables, ornamental and aromatic 

plants, medicinal plants, and plantation crops. Among these, three crops—orange, large cardamom, and apple—are 

extensively cultivated and together account for nearly 59 percent of the total area under horticultural crops in the state. Despite 

this significance, the production of these crops has shown a consistent decline over the past decade due to various constraining 

factors, including climate change. 

The present study examines the status of orange, large cardamom, and apple in Arunachal Pradesh and compares the state’s 

performance with other major producing states in India in terms of growth, productivity, and share in total national production. 

In addition, district-wise growth trends in area and production within Arunachal Pradesh are analyzed to capture intra-state 

variations. The study is based on secondary data collected from sources such as the Ministry of Agriculture and Farmers’ 

Welfare, the Directorate of Horticulture, and published research articles. The analysis covers the period from 2013–14 to 

2023–24, while district-level analysis is limited to 2018–19 to 2023–24, subject to data availability. 

The results reveal that the share of Arunachal Pradesh in the total area and production of all three crops declined considerably 

during the study period. The state recorded the highest negative growth in both area and production of these crops compared 

to other major producing states in the country. Moreover, the productivity of orange, large cardamom, and apple in Arunachal 

Pradesh was found to be among the lowest at the national level. The findings highlight the urgent need for targeted, crop-

specific, and region-specific policy interventions to revitalize the horticultural sector in the state. 
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I. INTRODUCTION 

Arunachal Pradesh, often referred to as the “Land of the Rising Sun” or “Land of the Dawn-lit Mountains,” is the easternmost 

state of India and receives the first sunrise in the country. It is the largest state in the North-Eastern region in terms of 

geographical area, covering 83,743 sq. km. The state lies in the foothills of the Eastern Himalayan mountain ranges and the 

Patkai hills and is characterized by diverse physiographic features ranging from plains in the foothills to steep mountainous 

slopes in the middle regions, interspersed with multiple river valleys, and snow-capped peaks at higher elevations. As a result, 

the state experiences a wide range of climatic conditions, varying from humid sub-tropical climate in the plains to temperate 

climate in the middle valleys and alpine conditions at higher altitudes. The state receives sufficient annual rainfall, ranging 

between 2,782 mm and 3,000 mm. 

In addition to its varied climatic conditions, Arunachal Pradesh is known for its rich biodiversity, with nearly 79 percent of the 

state’s geographical area covered by dense evergreen forests. These forests support a vast diversity of plant species, birds, 

mammals, insects, reptiles, and butterflies (Mishra et al., 2020). The combination of diverse agro-climatic conditions and rich 

biodiversity provides substantial scope for the cultivation of a wide variety of horticultural crops in the state. Depending on 
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altitude, climate, and physiographic conditions, several horticultural crops are grown in Arunachal Pradesh. Major fruit crops 

include apple, kiwi, orange, pineapple, guava, and walnut; important vegetable crops include potato, tomato, sweet potato, 

beans, cucumber, bitter gourd, brinjal, muskmelon, radish, and pumpkin; while major spice crops include ginger and large 

cardamom (Gupta, 2022). In addition, the state also produces a range of other horticultural crops, including ornamental plants, 

medicinal plants, flowers, and plantation crops (Ministry of Agriculture and Farmers’ Welfare, 2023–24). 

Among the various horticultural crops cultivated in the state, orange, large cardamom, and apple occupy a dominant position 

in terms of area under cultivation. These three crops together account for nearly 59 percent of the total area under horticultural 

crops in Arunachal Pradesh, highlighting their importance in the state’s horticultural economy (Ministry of Agriculture and 

Farmers’ Welfare, 2023–24). These crops also have a well-established market both within and outside the state. For instance, 

large cardamom produced in Arunachal Pradesh is primarily procured by traders from Assam and Kolkata and marketed across 

the country, with a portion also being exported internationally (Singh et al., 2021). Similarly, a substantial share of orange and 

apple production is marketed through traders from Assam, catering to both regional and external markets. 

At the national level, Arunachal Pradesh holds a notable position in the production of these crops. During 2023–24, the state 

ranked eighth in orange production among Indian states, while it secured the third and fourth positions in the production of 

large cardamom and apple, respectively (Ministry of Agriculture and Farmers’ Welfare, 2023–24). Moreover, the state 

possesses considerable untapped potential to further expand the production of these crops, providing opportunities for scaling 

up horticultural output (NEDFI, 2022). 

Despite the presence of favorable agro-climatic conditions and significant production potential, Arunachal Pradesh has 

experienced a declining trend in both area and production of these crops, as well as in the overall horticultural sector, over the 

past decade. The production of orange declined sharply from 182.1 thousand tonnes in 2013–14 to 58.34 thousand tonnes in 

2023–24. Similarly, the production of large cardamom decreased from 3.1 thousand tonnes to 1.8 thousand tonnes, while apple 

production fell from 31.8 thousand tonnes to 6.79 thousand tonnes during the same period. Overall horticultural production in 

the state also declined substantially, from 106.86 thousand tonnes in 2013–14 to 46.84 thousand tonnes in 2023–24 (Ministry 

of Agriculture and Farmers’ Welfare). 

Several earlier studies have also reported a decline in horticultural production in the state (Das & Melo, 2022; Boi et al., 2024). 

This downward trend can be attributed to multiple constraining factors, including difficult terrain, climate change, inefficient 

farm management practices, ageing plantations, lack of interest among private investors, inadequate marketing infrastructure, 

and the absence of processing units (Devachandra, 2021). Against this backdrop, the present study aims to examine the status 

of orange, large cardamom, and apple cultivation in Arunachal Pradesh by comparing the state’s performance with that of other 

major producing states in India in terms of growth, productivity, and share in total national production. In addition, the study 

analyzes district-wise growth trends in area and production within Arunachal Pradesh to gain a deeper understanding of intra-

state variations. 

II. MATERIALS AND METHODS 

Although Arunachal Pradesh produces a wide range of horticultural crops, the present study focuses on three major horticultural 

crops—orange, large cardamom, and apple—which together account for nearly 59 percent of the total area under horticultural 

crops in the state. These crops were selected due to their economic importance and extensive area coverage in Arunachal 

Pradesh. 

The study is based entirely on secondary data. Data on area, production, and productivity of the selected crops were collected 

from various official sources, including the Ministry of Agriculture and Farmers’ Welfare, Government of India; the 

Directorate of Horticulture, Government of Arunachal Pradesh; the Statistical Abstract of Arunachal Pradesh; and other 

relevant published research articles. The period of analysis for the state-level and inter-state comparison covers ten years, from 

2013–14 to 2023–24. For district-level analysis within Arunachal Pradesh, the period from 2018–19 to 2023–24 was 

considered, subject to the availability of data. 

To analyze the growth trend in area, production, and yield of the selected crops, the compound annual growth rate (CAGR) 

was estimated using an exponential growth function. The functional form of the model is specified as: 

𝑌 = 𝑎𝑏𝑡             (1) 

Taking logarithms, the equation can be expressed as: 
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log⁡𝑌 = log⁡𝑎 + 𝑡log⁡𝑏           (2) 

The compound annual growth rate (CAGR) was computed using the following formula: 

CAGR = (Antilog of 𝑏 − 1) × 100         (3) 

where, 

𝑌 represents area, production, or yield; 

𝑎 is a constant; 

𝑏 is the regression coefficient;  

and 𝑡 denotes time. 

In addition to the growth analysis, simple statistical tools such as percentages were used to examine changes in area, production, 

productivity, and percentage share across states and districts. Graphs and tables were employed to facilitate comparative 

analysis and to present the results in a clear and systematic manner. 

III. RESULTS AND DISCUSSION 

3.1 Status of Orange in Arunachal Pradesh Compared to Other Major Orange-Producing States and Among 

Districts within the State: 

The analysis reveals that Arunachal Pradesh experienced the steepest decline in both area and production of orange during the 

period from 2013–14 to 2023–24 among all major orange-producing states in India. The productivity of orange in the state was 

also found to be among the lowest compared to other major producing states. Furthermore, the percentage share of Arunachal 

Pradesh in the total area and production of orange at the national level declined substantially during the study period. The 

detailed results are presented in Table 1 and Figures 1–3. 

TABLE 1 

AREA AND PRODUCTION OF ORANGE IN ARUNACHAL PRADESH AND OTHER MAJOR ORANGE PRODUCING 

STATES IN THE COUNTRY (A- Area in 000 hectare and P- Production in 000 tonne) 

State 

2013-14 2023-24 

CAGR(A) CAGR(P) 
A P A P 

Arunachal Pradesh 39.88 182.1 12.56 58.34 -9.97 -9.83 

Assam 15.67 188.78 9.28 114.44 -4.65 -4.45 

Madhya Pradesh 52.49 894.43 131.03 2193.17 8.67 8.5 

Maharashtra 135 742.5 143.72 1342.78 0.57 5.53 

Mizoram 13.51 40.43 17.06 54.37 2.14 2.73 

Punjab 47.1 1017.73 48.95 1316.63 0.35 2.37 

Rajasthan 11.23 229.89 26.57 289.63 8.14 2.12 

Sikkim 10.28 16.86 13.27 26.69 2.35 4.26 

Others 44.14 300.41 71.62 679.85 4.5 7.71 

India 369.3 3613.1 474.06 6075.9 2.3 4.84 

Sources; Ministry of agriculture and farmer’s welfare 

Table 1 presents the area and production of orange in Arunachal Pradesh and other major orange-producing states during 

2013–14 and 2023–24, along with the compound annual growth rates (CAGR). The results show that Arunachal Pradesh 

recorded a sharp decline in both area and production, with negative CAGR values of 9.97 percent and 9.83 percent, respectively. 

This significant contraction reflects the combined impact of structural constraints, climate-related challenges, and declining 

orchard health in the state. 
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Assam also experienced a decline in both area and production of orange during the study period, although the magnitude of 

decline was relatively lower than that observed in Arunachal Pradesh. In contrast, Madhya Pradesh emerged as the fastest-

growing state in terms of both area and production, recording CAGR values of 8.67 percent and 8.50 percent, respectively. 

Maharashtra, Punjab, Rajasthan, and Sikkim also exhibited positive growth trends, although the growth rates varied between 

area and production, indicating inter-state differences in productivity performance. 

At the national level, India recorded a positive growth trend in both area and production of orange, with CAGR values of 2.30 

percent and 4.84 percent, respectively. This suggests that the overall growth in orange production at the national level has been 

driven primarily by productivity improvements and area expansion in selected states rather than uniform growth across all 

producing regions. 

Figure 1 illustrates the productivity of orange among major producing states during 2013–14 and 2023–24. Punjab consistently 

recorded the highest productivity in both periods, followed by Madhya Pradesh and Assam, reflecting better orchard 

management practices, adoption of improved varieties, and use of modern production techniques. In contrast, productivity was 

relatively low in states such as Sikkim, Mizoram, Arunachal Pradesh, and Maharashtra. Several states, including Arunachal 

Pradesh, Assam, Madhya Pradesh, Mizoram, and Sikkim, exhibited stagnant or declining productivity over time, indicating 

issues related to ageing orchards, inadequate rejuvenation, and limited adoption of improved cultivation practices. 

 

FIGURE 1: Productivity of Orange among the major orange producing states of the Country during 2013-

14 and 2023-24 (Productivity in tonne/ Hectare) 

Sources; Ministry of agriculture and farmer’s welfare 

A comparison with the national average shows that the productivity of orange in Madhya Pradesh, Rajasthan, and Assam 

remained above the national level during both periods. On the other hand, productivity in states such as Arunachal Pradesh, 

Mizoram, Sikkim, Maharashtra, and the group of other states remained below the national average in both 2013–14 and 2023–

24. Rajasthan, which recorded productivity above the national average in 2013–14, fell below the national level by 2023–24. 

Figures 2 and 3 depict the percentage share of major orange-producing states in the total area and production of orange in the 

country. Maharashtra continued to hold the largest share of area under orange cultivation in both periods, despite a marginal 

decline in its relative share. Madhya Pradesh registered a substantial increase in its share of total area under orange cultivation. 

In contrast, Arunachal Pradesh and Assam experienced a significant decline in their shares. The reduction in Arunachal 

Pradesh’s share was particularly pronounced, with its share in 2023–24 being nearly five times lower than in 2013–14. This 

decline can be largely attributed to the sharp reduction in orange cultivation in the two major orange-producing districts of the 

state, namely Lohit and Lower Dibang Valley. 

In terms of production, Punjab accounted for the highest share in 2013–14, followed by Madhya Pradesh and Maharashtra. 

However, by 2023–24, Madhya Pradesh emerged as the leading contributor to national orange production, with its share 

increasing to 36.09 percent, overtaking Punjab. Punjab’s share declined, placing it third after Madhya Pradesh and Maharashtra. 
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FIGURE 2: Share of major orange producing states to the total area under orange in the country during 

2013-14 and 2023-24 

Source: Ministry of agriculture and farmer’s welfare 

 

FIGURE 3: Share of major orange producing states to the total production of orange in the country during 

2013-14 and 2023-24 

Source: Ministry of agriculture and farmer’s welfare 

The district-wise growth trends in area and production of orange within Arunachal Pradesh are presented in Table 2. The results 

indicate that Lohit and Lower Dibang Valley districts experienced a substantial decline in the area under orange cultivation 

during 2018–19 to 2023–24, with negative CAGR values of 45.78 percent and 10.82 percent, respectively. These two districts 

were historically recognized as major orange-producing regions of the state. The decline in orange cultivation in these areas is 

primarily attributed to climate variability, inefficient farm management practices, and widespread damage to existing orchards. 
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TABLE 2 

AREA AND PRODUCTION OF ORANGE IN THE MAJOR ORANGE PRODUCING DISTRICTS OF ARUNACHAL 

PRADESH (A-Area hectare and P-Production in tonne) 

District 

2018-19 2023-24 

CAGR of A CAGR of P 

A P A P 

Anjaw 374 2500 455 3350 4 6.03 

Changlang 300 1802 301 1926 0.07 1.34 

East Kameng 103 284 585 3256 41.53 62.88 

West Siang 1879 14014 1900 15000 0.22 1.37 

Siang 2145 14200 2817 14630 5.6 0.6 

Upper Subansiri 2930 265 3178 265 1.64 0 

Lower Subansiri 980 4570 985 2539 0.1 -11.09 

Papum Pare 895 4390 1280 4377 7.42 -0.06 

Lohit 17812 10000 835 262 -45.78 -51.73 

East Siang 552 3312 571 3187 0.68 -0.77 

Lower Dibang Valley 2230 9800 1258 12571 -10.82 5.11 

Arunachal Pradesh 32740 67864 15055 68550 -14.39 0.2 

Source: Directorate of horticultural department, Arunachal Pradesh 

Lohit district, once regarded as the “orange bowl” of Arunachal Pradesh and known for its unique orange variety, has faced a 

severe crisis in recent years. Many orchards that previously supported healthy plantations are now characterized by dried and 

unproductive trees, leading to a drastic reduction in output. Similar trends have also emerged in the Lower Dibang Valley, 

although production remains relatively higher in certain pockets such as the Dambuk block. 

At the state level, Arunachal Pradesh recorded a significant decline in area under orange cultivation, with a negative CAGR of 

14.39 percent during the study period. However, despite the sharp contraction in area, the state registered a marginal positive 

growth in production, with a CAGR of 0.20 percent. This indicates a modest improvement in productivity in certain districts. 

Districts such as East Kameng, Papum Pare, Siang, and Anjaw recorded positive growth in area and/or production, with East 

Kameng exhibiting particularly strong growth in both parameters. In contrast, districts such as Lower Subansiri, East Siang, 

and Papum Pare showed either stagnant or declining production, reflecting localized productivity constraints. 

3.2 Status of Large Cardamom in Arunachal Pradesh Compared to Other Major Producing States and Among 

Districts within the State: 

The analysis indicates that although Arunachal Pradesh continues to be one of the major contributors to large cardamom 

production in India, the state experienced a considerable decline in both area and production of large cardamom during the past 

decade. In addition, the productivity of large cardamom in Arunachal Pradesh was found to be among the lowest when 

compared with other major producing states in the country. Consequently, the percentage share of the state in both area and 

production of large cardamom at the national level declined significantly during the study period. The detailed results are 

presented in Tables 3 and 4 and Figures 4–6. 

Table 3 presents the growth trends in area and production of large cardamom in Arunachal Pradesh and other major producing 

states during 2013–14 to 2023–24. The results show that Arunachal Pradesh recorded negative growth in both area and 

production, with CAGR values of −2.90 percent and −4.82 percent, respectively. This decline is largely attributed to a reduction 

in large cardamom cultivation in several districts, including Anjaw, West Siang, Siang, and Longding. 
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TABLE 3 

GROWTH IN AREA AND PRODUCTION OF LARGE CARDAMOM IN ARUNACHAL PRADESH AND OTHER MAJOR 

LARGE CARDAMOM PRODUCING STATES (A-Area in 000 hectare and P-Production in 000 tonne) 

States 
2013-14 2023-24 

CAGR(A) CAGR(P) 
A P A P 

Arunachal Pradesh 16.77 3.1 12.13 1.8 -2.9 -4.82 

Sikkim 22.76 3.69 22.15 5.63 -0.25 3.92 

Nagaland 3.2 1.5 3.99 2.3 2.03 3.96 

West Bengal 3.31 0.72 4.39 0.73 2.6 0.13 

Other states 0 0 0.06 0.04     

India 46.04 9.01 42.66 10.45 -0.69 1.36 

Source: Ministry of Agriculture and farmers' Welfare 

In contrast, Nagaland and West Bengal recorded positive growth in both area and production of large cardamom during the 

study period. Sikkim exhibited a marginal decline in area but a notable increase in production, indicating improvements in 

productivity. At the national level, India also recorded a slight decline in area under large cardamom cultivation; however, 

production increased with a CAGR of 1.36 percent, reflecting gains in productivity similar to those observed in Sikkim. 

Figure 4 illustrates the productivity of large cardamom among major producing states during 2013–14 and 2023–24. Nagaland 

recorded the highest productivity in both periods, highlighting its relative efficiency in large cardamom cultivation. In contrast, 

Arunachal Pradesh exhibited low productivity levels, comparable to those observed in Sikkim and West Bengal. While 

productivity improved in states such as Nagaland and Sikkim during the study period, it declined in Arunachal Pradesh and 

West Bengal. At the national level, a moderate improvement in productivity was observed, which is consistent with the overall 

increase in production despite a reduction in area. 

 

FIGURE 4:  Productivity of Large Cardamom among the major orange producing states of the Country 

during 20i3-14 and 2023-24 (Productivity in 000 tonne/ Hectare) 

Source: Ministry of Agriculture and farmers' Welfare 

Figures 5 and 6 depict the percentage share of major large cardamom-producing states in the total area and production of large 

cardamom in India. Sikkim consistently maintained the highest share in both area and production during 2013–14 and 2023–

24. Arunachal Pradesh ranked second in terms of share in both area and production in 2013–14. However, by 2023–24, although 

the state continued to hold the second position in terms of area share, its share in total production declined sharply from 28.43 

percent to 17.22 percent. This decline was primarily due to large-scale abandonment of large cardamom cultivation in several 

major producing districts, driven by a sharp fall in market prices and extensive crop damage in recent years. 
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FIGURE 5: Share of major Large Cardamom producing states to the total area under Large Cardamom in 

the country during 2013-14 and 2023-24 

Source: Ministry of Agriculture and farmers' Welfare 

 
FIGURE 6: Percentage Share of major Large Cardamom producing states to the total production of Large 

Cardamom in the country during 2013-14 and 2023-24 

Source: Ministry of Agriculture and farmers' Welfare 

During the same period, Nagaland recorded a significant increase in its percentage share of both area and production. By 2023–

24, Nagaland emerged as the second-largest contributor to national large cardamom production, accounting for 22.09 percent 

of total output and surpassing Arunachal Pradesh. 

The district-wise growth trends in area and production of large cardamom in Arunachal Pradesh are presented in Table 4. The 

results reveal substantial variation across districts during the period from 2018–19 to 2023–24. Districts such as Anjaw, West 

Siang, Longding, and Siang, which historically accounted for a significant share of large cardamom production in the state, 

experienced pronounced declines in both area and production. In particular, Anjaw district recorded a sharp reduction in 

production due to low market prices and sudden crop damage. 
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TABLE 4 

GROWTH TREND IN AREA AND PRODUCTION OF LARGE CARDAMOM IN THE MAJOR LARGE CARDAMOM 

PRODUCING DISTRICTS IN ARUNACHAL PRADESH DURING 2018-19 TO 2023-24 (A- Area in hectare and P-

Production in tonne) 

District 
2018-19 2023-24 

CAGR (A) CAGR (P) 
A P A P 

Anjaw 2325 640 107 55 -46 -38.8 

Changlang 886 180 965 297 1.7 10.5 

West Kmaeng 55 5.2 365 105 46 82.4 

Upper Siang 206 17 194 50 -1.2 24.1 

West Siang 560 78 56 10 -36.9 -33.7 

Siang 725 260 206 35 -22.2 -33 

Lower Subansiri 1150 205 1120 218 -0.5 1.2 

Papum Pare 580 47 708 57 4.1 3.9 

Kra Daddi 342 85 410 103 3.7 3.9 

Kurung Kumey 262 67 520 85 14.7 4.9 

Tirap district 310 138 360 190 3 6.6 

Longding 181 85 40 6.6 -26.1 -40 

Kamle     450 30 1.9 10.8 

Arunachal Pradesh 9901 1554 12310 1800 2.5 2.3 

Source: Directorate of horticultural department, Arunachal Pradesh 

In contrast, districts including West Kameng, Kurung Kumey, Papum Pare, and Kra Dadi exhibited notable increases in large 

cardamom production during the study period. Among these, West Kameng recorded the most robust growth, with a CAGR of 

82.40 percent in production, indicating a recent expansion of large cardamom cultivation in the district. Despite the mixed 

growth trends observed across districts, Arunachal Pradesh as a whole recorded a positive growth trend during 2018–19 to 

2023–24, with CAGR values of 2.50 percent in area and 2.30 percent in production. 

3.3 Status of Apple in Arunachal Pradesh Compared to Major Apple-Producing States in India and Among 

Districts within the State: 

The analysis indicates that Arunachal Pradesh experienced a sharp decline in both area and production of apple during the 

study period. This decline led to a reduction in the state’s percentage share in the total area and production of apple at the 

national level. In addition, the productivity of apple in Arunachal Pradesh was found to be among the lowest compared to other 

major apple-producing states in the country. The detailed results are presented in Table 5 and Figures 7–9. 

TABLE 5 

STATUS OF APPLE IN ARUNACHAL PRADESH COMPARED TO MAJOR APPLE PRODUCING STATE IN INDIA 

State 
2013-14   2023-24   

CAGR(A) CAGR(P) 
A P A P 

Arunachal Pradesh 14.28 31.87 3.56 6.79 -13 -14.3 

Himachal Pradesh 107.68 738.72 116.2 506.6 0.8 -3.7 

Jammu & Kashmir 160.86 1647.68 172.1 2064.2 0.7 2.3 

Uttarakhand 29.97 77.44 11.32 42.9 -9.3 -5.7 

Nagaland 0.21 1.89 0.2 1.7 1.3 -0.6 

India 313.09 2497.61 304.1 2626 -0.3 0.5 

Source: Ministry of Agriculture and farmers' Welfare  

Table 5 presents the status of apple cultivation in Arunachal Pradesh in comparison with other major apple-producing states in 

India during 2013–14 and 2023–24. The results show that Arunachal Pradesh recorded a severe decline in both area and 

production of apple, with negative CAGR values of 13.00 percent and 14.30 percent, respectively. This decline is largely 

attributed to a drastic reduction in apple cultivation in districts such as Tawang, West Siang, and Dibang Valley. 
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Along with Arunachal Pradesh, Uttarakhand also experienced a considerable decline in apple cultivation, recording negative 

CAGR values of 9.30 percent in area and 5.70 percent in production during the study period. In contrast, Jammu and Kashmir 

emerged as the only major apple-producing state to record positive growth in both area and production, with CAGR values of 

0.70 percent and 2.30 percent, respectively. Himachal Pradesh and Nagaland exhibited mixed growth patterns, with differing 

trends in area and production. At the national level, India recorded a marginal decline in area under apple cultivation (−0.30 

percent), while production increased slightly, with a CAGR of 0.50 percent, indicating that growth in apple production was 

driven by improvements in productivity rather than expansion in cultivated area. 

Figure 7 illustrates the productivity of apple among major producing states during 2013–14 and 2023–24. Jammu and Kashmir 

recorded the highest productivity in both periods, followed by Nagaland and Himachal Pradesh. In contrast, Arunachal Pradesh 

exhibited the lowest productivity, followed by Uttarakhand. Moreover, productivity in Arunachal Pradesh declined further 

from 2.23 tonnes per hectare in 2013–14 to 1.90 tonnes per hectare in 2023–24. Similar declining trends in productivity were 

also observed in Himachal Pradesh and Nagaland. Overall, the productivity of apple in Arunachal Pradesh remained well below 

the national average throughout the study period. 

 

FIGURE 7:  Productivity of Apple among the major Apple producing states of the Country during 2013-14 

and 2023-24 (Productivity in 000 tonne/ Hectare) 

Source: Ministry of Agriculture and farmers' Welfare 

Figures 8 and 9 present the percentage share of major apple-producing states in the total area and production of apple in India. 

Jammu and Kashmir consistently maintained the highest share in both area and production during 2013–14 and 2023–24, 

followed by Himachal Pradesh. However, Himachal Pradesh experienced a substantial decline in its share of national apple 

production, falling from 29.57 percent in 2013–14 to 19.20 percent in 2023–24. In contrast, Arunachal Pradesh and Uttarakhand 

witnessed notable reductions in their shares due to the sharp decline in apple cultivation in these states. Furthermore, the share 

of Arunachal Pradesh in national apple production remained lower than its share in area, indicating relatively poor productivity 

performance. 

 

FIGURE 8: Share of major Large Cardamom producing states to the total area under Large Cardamom in 

the country during 2013-14 and 2023-24 

Source: Ministry of Agriculture and farmers' Welfare  
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FIGURE 9: Percentage Share of major Large Cardamom producing states to the total production of Large 

Cardamom in the country during 2013-14 and 2023-24 

Source: Ministry of Agriculture and farmers' Welfare 

The district-wise growth trends in area and production of apple within Arunachal Pradesh are presented in Table 6. The results 

show that districts such as West Siang, Tawang, and Dibang Valley experienced severe declines in both area and production 

during 2018–19 to 2023–24. In the case of West Siang and Tawang, both area and production declined to zero, indicating 

complete abandonment of apple cultivation during the study period. 

TABLE 6 

GROWTH TREND OF AREA AND PRODUCTION OF APPLE IN THE MAJOR APPLE PRODUCING DISTRICTS IN 

ARUNACHAL PRADESH (A- Area in hectare and P-Production in tonne) 

District 
2018-19 2023-24 

CAGR A CAGR P 
A P A P 

West Kmaeng 3481 6803 3618 6788 0.65 -0.04 

Upper Subansiri 15.3 1.24 23.8 1.3 5.58 0 

Dibang Valley 825 13 20 2 -42.28 -29.29 

Shi Yomi     19.1 3.2 29.71 7.27 

Tawang 100 450     -100 -100 

West Siang 144 21.6     -100 -100 

Arunachal Pradesh 4655 7344 3567 6792 -4.34 -1.29 

Source: Directorate of horticultural department, Arunachal Pradesh  

In contrast, Shi Yomi district recorded the highest growth in both area and production of apple, indicating a recent expansion 

of apple cultivation in the district. Districts such as West Kameng and Upper Subansiri exhibited contrasting trends between 

area and production, suggesting a decline in productivity of apple in these districts. At the state level, Arunachal Pradesh 

recorded an overall decline in apple cultivation, with negative CAGR values of 4.34 percent in area and 1.29 percent in 

production during 2018–19 to 2023–24. 

IV. CONCLUSION 

The present study examined the status of three major horticultural crops—orange, large cardamom, and apple—in Arunachal 

Pradesh by comparing their growth, productivity, and percentage share in national production with other major producing states 

in India. In addition, district-level growth trends in area and production within Arunachal Pradesh were analyzed to capture 

intra-state variations. The findings clearly indicate that Arunachal Pradesh experienced the steepest decline in both area and 

production of these crops during the study period. Moreover, the productivity of all three crops in the state was found to be 

significantly lower compared to other major producing states in the country. 
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The study further reveals that the percentage share of Arunachal Pradesh in the total national production of orange, large 

cardamom, and apple declined considerably between 2013–14 and 2023–24. This decline reflects the overall deterioration of 

the horticultural sector in the state in recent years, despite the presence of diverse agro-climatic conditions that are highly 

conducive to the cultivation of both subtropical and temperate horticultural crops. The contraction in area and output has not 

been uniform across districts, with certain traditional production belts experiencing severe declines, while a few districts have 

shown signs of emerging or localized growth. 

The observed decline in horticultural performance can be attributed to a combination of interrelated factors, including climate 

variability and climate change impacts, inefficient farm management practices, ageing plantations, limited adoption of 

improved varieties and technologies, lack of interest among private investors, inadequate marketing infrastructure, and the 

absence of processing and value-addition facilities. These constraints have collectively reduced the economic viability of 

horticultural farming in the state, leading to crop abandonment in several regions. 

The findings underscore the urgent need for targeted, crop-specific, and region-specific policy interventions to revitalize the 

horticultural sector in Arunachal Pradesh. Such interventions should include the promotion of climate-resilient and high-

yielding varieties, rejuvenation of ageing orchards, strengthening of extension services, development of basic marketing and 

storage infrastructure, encouragement of private sector participation, and establishment of processing and value-addition units. 

Addressing these key challenges would not only help reverse the declining trends in horticultural production but also enhance 

farmers’ income, generate sustainable livelihood opportunities, and contribute to food and nutritional security in the state. 
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