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Abstract - Pollination is a prerequisite for the efficiency of the vast majority of the yields in agrarian and horticultural 

ecosystems. This is carried out mostly by insects which are the prime agents of pollination in flowering plants. The present 

article is a review of the pollination aspects of apple orchards of Kashmir. Apple inflorescence requires assistance from insects 

to carry out the process of pollination and hence more the number of pollinators, higher the chance for better crop yield. The 

most important role of pollination is played for the most part by the species of Hymenoptera in Apple ecosystems. The 

pollinators are declining steadily, because of habitat destruction and unrestrained use of agrochemicals, pesticides and other 

antifungal sprays. Necessary steps should be taken for a better understanding of diversity and bio-ecology of insects in 

agricultural fields such that the pests, pollinators and other beneficial insects could be monitored easily, which will further aid 

better and eco-friendly conservation and management tactics. Despite the fact that Kashmir is a leading apple producer in the 

country, productivity should be increased to meet future demand. New approaches are needed to increase apple production 

through sustainable ways including increasing insect pollinators that can be employed in apple orchards by farmers. Such a 

framework will enhance the economic growth from apple cultivation and furthermore conserve the natural pollinator species in 

Kashmir.  
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I. INTRODUCTION 

Insects began to settle in the lower Devonian period [1] these are the presiding species in the Kingdom Animalia, because of 

their potential to withstand all kinds of climatic conditions. The first creatures among the animal kingdom to evolve flight were 

the Insects, some 400 million years ago. The flight was an instrumental part in the rise of a newly emerged class of insects 

which helped them to snatch a potential edge over others to adapt to most of the ecosystems of the earth. Insects are the most 

proliferous class of visible life form ever to colonize the planet [2]. The capacity to thrive in various conditions with differing 

versatile components helped these creatures to overcome even the extremes of natural conditions. The primary idiosyncrasy of 

insects to which their favorable outcome can be imputed must surely be that they have Arthropodic origin. On the contrary, the 

insects should be rated as highly successful creatures, because of their predominanc eand life within invertebrate phyla [3]. 

 

The acts played by insects might be considered in two noteworthy fields: the first is a trophic part which includes their roles in 

an ecological niche and the second is in the arena of shipment, as carriers of pollen and other plant items. Their central 

characteristic here is their portability in correlation with other small creatures. Nearly, in all terrene habitats, insects surpass 

and apparently counter balance every other creature [4]. Lamentably, in the human eyes, a portion of these insects happens to 

be pests of their crop yields. Man has advanced numerous strategies and procedures to control these pests which have made a 

negative impact on the natural ecosystem in unexpected ways. Enhanced pesticides usage, increased problems, thus it has 

renewed interest in biological control as a control measure by itself or as a part of integrated pest control system in agriculture 

sectors [5]. 

 

The present article is a review of pollination in the apple orchards of Kashmir with their biological and economic aspects. The 

impact of Apple cultivation on the economy of Kashmir along with biological perspectives like biological control, pollinator-

host plant interactions and role of pollination for better crop yield with its future scope are discussed here.  

 

http://www.isroset.org/
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II. KASHMIR, A FRUIT ORCHARD 

Kashmir is tabbed as „The Apple bowl of India [6] and apples of the region have acquired popularity among the people across 

the globe for their unique yet delicious taste. Kashmir is the prime source of total Apple production across the country. Apart 

from Kashmir, Apple is also grown in Himachal Pradesh and Uttarakhand. Apple cultivation has not only become a cash crop 

to the cultivators but has created a large number of job opportunities to the common man in the apple fields from the stage of 

planting to harvest. 

Apple is the major crop of Kashmir, but the area is being used for cultivation of many other fruit crops as well, as per the data 

available at Directorate of Horticulture, Kashmir. The major fruit crops cultivated in the Valley are: Apple 

(Malus×domesticaBorkh), Pear (Pyruscommunis), Apricot (PrunusarmeniacaL.), Peach (Prunuspersica), Plum 

(Prunusdomestica L.), Cherry (Prunustomentosa), Grapes (VitisviniferaL.), Citrus (Citrus sinensisL. Osbeck. var. sinensis 

'Malta'), Olive (Oleaeuropaea), Strawberry (Fragaria × ananassa), and some dry fruit crops like Walnut (Juglansregia), 

Almond (Prunusdulcis, syn. Prunusamygdalus) etc. 

Though many fruit varieties have found place in the horticultural fields of Kashmir, apple still persists as the most important 

crop due to its demand in national and international markets.  

III. HORTICULTURAL PRACTICES IN KASHMIR 

Rice, the staple food crop of Kashmir that was cultivated from the time of first settlement was gradually replaced by cash 

crops, especially apple. The horticultural sector occupies a paramount position in the Valley [7] with a large area covered by 

different types of fresh as well as dry fruit crops. Horticultural crops hold around 20 percent area of the state. Around 50,000 

million rupees are being generated annually by horticultural sector to the annual income of the state of Jammu and Kashmir 

[8]. Though most of the districts of Kashmir switched from rice to other horticultural cash crops like apple, the District Kulgam 

continued its rice cultivation attaining it the name “Rice bowl of Kashmir”. The suitable climatic conditions and fertile soil are 

ideally beneficial for the cultivation of fruit crops in the Valley. Better alternatives for diversification and generating additional 

employment for the people are what horticultural sector has done since quite a while for the population of Kashmir [9] with 

more than 0.06 million families encompassing about 3.0 million people who are directly or indirectly linked with horticulture. 

An income of 65,000 million rupees has been generated during 2016-17 from fruit production [10]. The much better income 

gained from horticultural crops has transformed the agricultural fields of Kashmir in course of time and has encouraged even 

the new generation to opt for horticulture as a career. The production and productivity of fruit crops have shown a positive 

growth in Kashmir with an area of 144,992 hectares used for cultivation of fruit crops from the year 2001-2002 to 219,723 

hectares in 2016-2017. 

The growth in production and productivity of both fresh and dry fruits in Kashmir including Ladakh region for a period of 17 

years from 2001 to 2017 is based on secondary data sources presented in Table 1. The data have been collected from the 

website of Directorate of Horticulture, Kashmir. 

The total area covered by Apple is 45 percent, and it holds the supreme position among other cultivated fruits, but there are 

many other fruits cultivated in the area as well. Nearly 11.7 metric tons of apples were produced in Jammu and Kashmir in the 

year 2016, which accounts for 71% of national production. The year 2017 was observed as the „Year of Apple‟ in Kashmir. 

Apple orchards in Kashmir are one of the prime revenue generating fields for the fruit growers and farmers. 

 

Table 1 
Area and Production of Fruit crops in Kashmir from 2001-2016. 

Year Area 

(Hectares) 

Production 

(MT. Tones) 

2001-02 144992 1017492 

2002-03 154181 1070045 

2003-04 162028 1173484 

2004-05 174906 1228694 

2005-06 179220 1294686 

2006-07 189614 1372600 

2007-08 191321 1495941 

2008-09 204800  1525618 

2009-10 211298.32 1571737 

2010-11 215305 2052311 
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2011-12 221950 1980312 

2012-13 230187 1572044 

2013-14 233948 1782812 

2014-15 237598 1355000 

2015-16 218283 2212892 

2016-17 219723 1960974 

                                                                                   Source: Directorate of Horticulture, Kashmir 

The following 12 districts including Leh and Kargil of Kashmir division are preoccupied with the cultivation of apple; the 

district Shopian attains the top position in having an area of 21,663hectares of land under major horticultural crops [9]. (Tables 

2 & 3) 

 
Table 2 

Production of fruit crops in metric tons in Kashmir division for the year 2016-2017 

                                                                                   Source: Directorate of Horticulture, Kashmir 

 

 

 

 

 

S 

No 

 

Type of 

Fruit 

Districts of Kashmir with their production in Metric tonnes/Mts 

  Srinaga

r 

Ganderb

al 

Budga

m 

Baramull

a 

Bandipu

r 

Kupwar

a 

Anantna

g 

Kulga

m 

Shopia

n 

Pulwam

a 

Leh Kargi

l 

Total 

 (A)Fresh 

Fruits 

             

1 Apple 17064 59768 132329 380005 64834 257072 188148 207259 237001 139288 432

7 

1317 168841

3 

2 Pear 1782 3544 14045 9277 1261 3837 5048 7445 3177 8640 9 7 58072 

3 Apricot 31 506 106 431 85 357 752 460 62 900 192

3 

3775 58072 

4 Peach 282 645 0 377 59 303 529 706 38 657 7 5 3609 

5 Plum 214 1611 1368 0 19 327 606 789 45 891 1 0 5872 

6 Cherry 1484 2372 0 1286 42 712 262 105 1453 558 2 6 8282 

7 Grapes 0 358 0 103 10 5 0 5 0 0 9 5 495 

8 Citrus 0 0 0 1 0 0 0 0 0 0 0 0 1 

9 Olive 0 0 0 1 0 190 0 0 0 0 0 0 191 

10 Strawberry 341 2 0 43 1 0 0 0 0 0 0 1 388 

11 Pomegranat

e 

0 2 0 0 1 0 0 0 0 0 0 0 3 

12 Other Fresh 1180 771 731 156 2 1182 287 1136 288 117 0 0 5850 

Total Fresh 22378 69580 148579 391680 66314 263958 195632 217905 242064 151051 627

9 

5115 178056

2 

(B) Dry Fruits  

 1 Walnut 606 11155 14198 9956 2463 37423 41763 25259 12924 18184 109 12 174053 

2 Almond 58 19 1486 553 8 0 12 1 36 4180 1 1 6355 

3 Other Dry 0 0 0 1 0 3 1 0 0 0 0 0 5 

Total Dry 664 11174 15684 10510 2471 37426 41776 25260 12960 22364 111 13 180413 

Grand Total 23042 80754 164263 402190 68785 301411 237407 243165 255024 173415 638

9 

5129 196097

5 
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Table 3  
Total area (in hectares) under cultivation of different fruit crops in the division of Kashmir for the year 2016-17). 

Source: Directorate of Horticulture, Kashmir                                                                                   

IV. APPLE, AN EMOLUMENT OF KASHMIR 

The apple is the member of sub-family Pomoideae of the family Rosaceae. The apple is considered to have emerged in the 

Caucasus mountain of South-Western Asia. Thereafter, the apple stretched out to all Europe and Asia during the pre-historic 

time and was fairly well entrenched at the beginning of Christian era [11]. Apple is considered as one of the most preferred 

healthy fruit by most of the international markets due to its nutritional value.  

Apple cultivation in India dates back to the year of its introduction in 1865 at the Kullu valley of Himachal Pradesh by the 

British. Later, apple cultivation spread to the neighboring states due to its high economic value and favorable climatic 

conditions at these regions. Today apple cultivation has become one of the major crop varieties in the northern states of India. 

Kashmir has become one among the major producers of high grade apple varieties in India. The major apple producing states 

in India are Jammu and Kashmir, Himachal Pradesh and Uttarakhand.  

S No. 

 

Type 

of 

Fruit 

Districts of Kashmir with area in Hectares 

(A) Fresh Fruits Srinaga

r 

Ganderb

al 

Budgam Bara

mulla 

Bandipu

r 

Kupwar

a 

Anantna

g 

Kulga

m 

Shopia

n 

Pulwam

a 

Leh Kargi

l 

Total 

1 Apple 1470 7310 13015 2520
3 

6174 19107 17062 18207 21663 14290 798 526 14482
5 

2 Pear 290 381 1550 660 143 478 1098 943 396 960 3 30 6932 

3 Apricot 34 19 27 121 37 58 254 111 44 113 792 1514 3224 

4 Peach 103 169 3 56 42 41 259 131 25 76 4 7 916 

5 Plum 80 262 454 0 20 46 220 155 36 99 1 1 1373 

6 Cherry 475 1078 16 212 52 113 167 38 608 65 1 10 2835 

7 Grapes 0 188 1 16 9 2 0 4 0 1 2 5 228 

8 Citrus 0 0 0 11 0 3 0 0 0 0 0 0 14 

9 Olive 0 0 0 11 0 3 0 0 0 0 0 0 17 

10 Kiwi 0 0 0 0 0 0 0 0 0 1 0 0 1 

11 Strawberry 27 20 0 118 2 0 0 0 0 4 0 3 174 

12 Pomegranat

e 

0 11 0 0 1 0 0 0 0 1 0 0 13 

13 Other Fresh 183 112 91 51 6 11 273 234 164 6 0 0 1131 

Total Fresh 2662 9650 15156 2645

8 

6486 19866 19334 19823 22936 15616 160

0 

2095 16168

2 

(B) Dry Fruits 

1 Walnut 222 5302 3991 3114 1238 8787 14393 5781 3280 4849 49 15 51021 

2 Almond 469 43 1467 258 8 13 30 2 15 4668 2 2 6977 

3 Other 

Dry 

0 1 0 30 0 2 11 0 0 0 0 0 43 

Total Dry 691 5346 5458 3402 1246 8802 14434 5783 3295 9517 51 17 58041 

Grand Total 3352 14996 20614 29859 7732 28668 

 

33786 25606 26231 25133 165

1 

2112 21972

3 
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Though most of the districts of Kashmir produce and export apple, Shopian holds the major share of apple cultivation in 

Kashmir and is known as „Apple town of Kashmir‟. Increasing demand of apple from different parts of the country as well as 

from the international market has created a momentum for expanding the Kashmir land area under apple cultivation.  

Horticultural sector is the backbone of the economy of Kashmir valley. The apples grow promptly right through temperate 

climate zones of the valley, where fertile soil, climate, slope, new techniques and favorable temperature add more boost to 

production of the fruit. Apple cultivation needs more care by farmers, compared to other crops like rice which was once the 

major crop of Kashmir. Throughout the year, the fruit growers and farmers are busy in maintaining the apple orchards by 

adding fertilizers to soil, spraying pesticides and then harvesting the fruit crop in the months from September to November. 

They bestow employment to about 60% of the population and are the foremost genesis of livelihood of many households, due 

to their good backward and forward linkages [12]. 

V. POLLINATION AND PLANT-POLLINATOR INTERACTION 

Pollination is the term used to elucidate the transfer of pollen from the male part of the flower, the stamen, to the female part of 

the flower, the pistil. Pollination is carried out by means of natural agents like animals, water and air termed as pollinators. It is 

one of the most important processes when it comes to reproduction and is a crucial part of the ecosystem [13]. The mutualistic 

relation between floral and pollinator creatures has shown a beneficial outcome for both these life forms [14]. The evolution of 

angiosperms was shaped by the pollinators and vice versa by co-evolution. From way back, the relation between flowers and 

insects that deliver pollen grains to the female parts of plants, bespeak that they are key for the productivity of seeds and fruits 

[15]. Our perception of pollination as an important ecosystem task has enormously expanded.  

A very good number of carrying agents are present in an ecosystem; they carry the pollen from one flower to another; bats, 

birds, insects, and wind are involved. They perform the role of dispersing pollens, spores, and seeds of many species of plants. 

Contrarily, most of the plants are dependent upon insects for their reproductive cycle by pollination to continue their race in 

enriching the biodiversity and a better yield [16]. 

The efficacy of pollination markedly hinged on some allocations and idiosyncrasies of pollinators such as sight, behavior, and 

learning ability etc., [17].The evolutions of the behavior of pollinators and flowering plants have become species specific in 

some cases that the elimination of one will drastically affect the survival of the other. The synergy between plants and 

pollinators has always been an exquisite arrangement to analyze and evolve new speculations in ecology and evolution [18]. 

The pollinators contribute enormous productive and ecological aid to flowering plants and mankind. The alliance between 

flowering angiosperms and their pollinators emerged about 225 years ago. Among 240,000 species of flowering plants, 

approximately 91 percent require the assistance of pollinators for the completion of their reproductive cycle [19]. Most of the 

flowering plant species in nearly all angiosperm groups examined hitherto have interactions with pollinators, 78% in temperate 

communities to 94% in tropical communities, which amount to more than 87% of all angiosperms [20]. As most of the 

agricultural crops are angiosperms, it does depend on the pollinator diversity for the expected yield. 35% crops around the 

globe are depending on pollinators and entomophily is regarded as the key for pollination of around 70 to 108 major crops 

around the world [21]. Though the list of individuals of natural environment goes on which depends on pollinators, yet another 

big list shows the animals and plants that indirectly depend on pollinators and flowering plants being a member of the global 

food chain. Furthermore, studies reveal that over 300,000 species from Kingdom Animalia are directly depending on flowering 

plants [22]. 

 

For sustenance, visiting of flowers is a daily routine for most of the insects. The reward from floral creatures to anthophiles is a 

mixture of constituents of the three sugars, sucrose, fructose and glucose [23], mostly in an aqueous solution of nectar [24], as 

a propellant for aviation of anthophiles. Some insects are polyphagous while some others have become monophagous being 

species specific through evolution. Although lipid may be present [25] in nectar it may not play any important part. The 

flowers pollinated by Lepidoptera, hummingbirds and large bees are having the rich source of sucrose, while the pollination 

done to flowers by small bees, passerine birds and neotropical bats are rich in hexose [26]. Plant-pollinator interaction has 

evolved in such way that the presence of one cannot be replaced by another individual from the natural environment in most of 

the cases. 

 

VI. INSECT POLLINATION IN APPLE ORCHARDS IN KASHMIR 

 

Studies have shown that apples are very much depending on anthophiles, especially animal pollinators. With the richness of 

native species, bees and other insects during the flowering period of a crop, there is an increase in fruit set [27]. It could be 
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expected that more agents of apple pollination are present because of the presence of wide variety of natural pollinators in the 

nearby forest areas [28] which can be explored through comprehensive studies.  

The average span of the apple blossom is about 9 days; usually it lasts from 15 to 20 days of first to the last blossom of the 

season depending upon the weather. Chilly weather at inflorescence period of apple will lengthen the period and hot climate 

will shorten it; besides parched blustery weather is also responsible for shortening the time period of blossom [29]. Different 

apple varieties have evolved different blooming seasons. Early blooming varieties are omitted by cultivators due to less chance 

of getting efficient pollinators at that time. The time of activity of pollinators and the blooming are very important for better 

fruit set. The introduction of crab apple trees in the apple orchards of Kashmir has enhanced the pollination rates. The 

blooming of crab apple trees and that of the main apple varieties is an important factor for better yield even if the abundance of 

pollinators is high at the orchards. 

The horticultural sector in Kashmir has expanded its wings by using enhanced collection of manures and new approach of pest 

management to meet up with the stipulation of temperate fruit crops of the perpetually rising country population; in addition to 

this, more enhancement in pollination management is taken into consideration for the very needed growth of horticultural 

output [19].Exploring and studying the most efficient natural pollinators in apple orchards and enhancing their population in 

those areas will assure maximum productivity from apple trees as pollination is the pre-requisite for apple production from the 

biological perspective.  

 

Pollination plays an important role in generating the commercial apple production in Kashmir [30]. Likewise, the agricultural 

and horticultural ecosystems in Kashmir are depending on pollinators to uphold the biological diversity of the region [31].A 

detailed study of the insect species involved in pollination will help to employ methods to conserve these species by providing 

favorable environments and also by preventing hazards on them through pesticide application.  

During early spring of apple inflorescence, inhabitant insect pollinators were collected from different apple producing localities 

of Kashmir valley. [32] sampled Hymenopterans, Dipterans and, Lepidoptera visiting the flowers of apple; 17 species were 

associated with these three orders. Relative affluence in the visitation of apple bloom displayed that Hymenopterans attained 

the top position to visit apple flowers adding about 74.94% followed by Dipterans with 18.86%; Lepidopterans with 3.38% and 

Coleopterans with 3.04% [31]. Following are the species of different orders of insects sampled during 2013, which [31] has 

reported as pollinators in apple ecosystem as follows: 

Hymenoptera: 

ApismelliferaL., Apisceranaindica (F.), Euceravernalis(Morawitz), Anthophora confuse (Smith), Xylocopa fenestrate(F.), 

Bombusfunerarius(Smith), Thyreusnitidulus(Fabricius), Melissodesbimaculatanulle(Laberge), Lasioglossummoroi(Fabricius), 

Ceratinacalcarata(Robt), Ceratinahieroglyphica(Smith), Halictus confuses (Smith), Polistesmaculipennis(Saussure), Vespa 

auraria(Smith), Andrenagravida(Imhoff), Pisonpunctifrons(Shuckard), Athaliaproxima(Klug), 

Megascoliahaemorrhoidalis(F.), Eusaphygaverticalis(Cresson). 

 These 8 insects are identified up to genera level viz., Anthophorasp., Polistessp., Odynerussp., Pimplasp., Megachilesp., 

Osmiasp., Pepsis sp., Rhychiumsp. 

 

 

Diptera: 

 

Eristalissoliatus(Walker), Dideafasciata(Macquart), Scaevapyrastri(L.), Syrphusbalteatus(De Geer),Syrittorientalis(L.), 

Eristalistenax(L.), Eristalisarbustorum(L.), Sphaerophoriascripta(L.), Hermetiaillucens(L.), Helophilustrivittatus(F.), 

Bombylus major (L.), Muscadomestica(L.), Dryomyzaflaveola(Fabricius). 

 

These 11 species are identified up to genera level Eristalinussp., Syrittasp., Sphaerophoriasp., Eristalissp., Bibiosp., 

Chrysomyiasp., Pseudopyrelliasp., Bombylidaesp., Machinussp., Fannasp., Sarcophagasp. 

 

 Lepidoptera: 

 

Pierisbrassicae(L.), Cynthia cordui(Linn), Coliasromonovi(Gr. Gosh), 3 species of coleopteran 

viz.,Coccinellaseptumpunctata(L.), Hippodamiavariegata(Goeze), Alticacyanea(Weber). 

 

Coleoptera: 
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Coccinellaseptumpunctata(L.), Hippodamiavariegata(Goeze), Alticacyanea(Weber). 

 

 

Odonata:  

Ischnurapumilio(Charpentier), Libellulaquadrimaculata(L.) 

 

 

Besides, [5] also reported the pollinators in apple orchards of Kashmir valley, visiting for pollen and nectar as follows: 

 

Hymenoptera: 

Xylocopa valga, Xylocopa violacea, Bombus simillmus, Bombus tunicatus, Lassioglossom himalayense, Lassioglossom nursei, 

Sphecodes tantalus, Sphecodes lasimensis, Andrena patella, Andrena cineraria, Anthidium conciliatum. 

 

Diptera: 

Sphaerophoria bengalensis, Metasyrphus bucculatus, Episyrphus balteatus, Eristalodes paria, Eristalis tenax, Eoseristalis 

cerealis 

 

 

VII. DOMINANT POLLINATORS IN APPLE ORCHARDS OF KASHMIR: 

For fruit, seed set and good outcome, the anthophiles bring assistance up to 75% of crop species by pollination [33]. Kashmir 

being rich in biodiversity has large number of natural pollinators from which it could be expected that more number of 

unexplored apple pollinators are contributing in the pollination process. The honey bees are the species of family Apidae of the 

order Hymenoptera. The most interesting part about the species of honey bees is that they can easily be managed, and 

depending upon the required concentration, they can be placed in an orchard. The visiting time of bee on apple inflorescence 

during the day is mostly at 9 a.m. [34]. In this case, the apple growers can take honey bees as their apple pollinating operators, 

as pollen and nectar of apple are promptly collected by honeybees [35].  

Studies have shown that there is more number of bee pollination than from any other family/order of class Insecta. Although 

insects from many orders are taking care of pollination, the dominant native pollinators of Kashmir are from the family 

Halictidae of the genus Lasioglossum [36]. The agents of pollination other than insects like wind, water, bats seem to have less 

contribution in the case of apple pollination due to the floral structures and location of flowers on higher branches of the plant. 

Most of the nectar and pollen feeding animals like insects and humming birds could possibly be the predominant pollinators of 

apple. Besides apple, there are many other selected crops in the region; nearly 80% pollination among them are carried out by 

honey bees [37]. 

Species from Hymenoptera and Lepidoptera are taxa usually considered as pollinators in agricultural and horticultural fields. 

Besides these, various species of non-syrphid Diptera are also providing pollination service but due to lack of consideration, 

they are ignored as anthophile [38].The absence of some birds, like humming birds, sun birds etc in Kashmir have eliminated 

the chances of bird pollination which could have been in the list of dominant pollinators of apple. 

Many studies reveal that pollination of apples is carried out mostly by insects; this clearly opens a path to future studies related 

to the influence of services by insects as pollinators and identification of species which are most prime helping hands for the 

fruit growers, so they can properly be conserved and proper management can be taken into consideration [39]. 

 

A recent study revealed that anthophiles which are carrying out the work of pollination usually bees and other insects from 

class Insecta are diminishing at a startling rate by changes in the climate, altered foraging and development of colonies because 

of decrease in pollen and nectar output, which would cause a huge loss and threat to the very survival of floral life and it will 

also result in the downfall of many extensive crops. The decrease in the pollinator species will pose a major menace to both 

agricultural and horticultural crops in many parts of the globe, which in turn will result in a decrease in crop outcome. In the 

last 20 years, honeybees have been diminishing by 30% which has raised a big challenge to the agricultural sector [40]. The 

gradual decline in bee population is being reported from different countries and has become a global phenomenon. At this 

juncture the number of bee species present in apple orchards of Kashmir and factors that are detrimental to their survival need 

to be studied and documented for their conservation as well as for the better output of apple cultivation. As Kashmir is rich in 
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fruit cultivation, there are various issues which can lead to even eradication of natural pollinators. A good number of 

insecticides, pesticides and chemicals are being sprayed in apple orchards which affect the pollinators [41]. 

VIII. CONCLUSION AND FUTURE SCOPE 

The data recorded from different localities of Kashmir have clearly opened new avenues to explore insect diversity which can 

lead to even new conclusions, for conserving the biodiversity of pollinators in Kashmir valley. The honeybee diversity is 

dominant in agricultural and horticultural fields of Kashmir; besides species of Hymenoptera, Lepidoptera, Diptera and other 

groups of insects must be taken into consideration for preservation. 

Since honey bees are the significant pollinators of apple, it is fitting to do apiculture alongside apple development in the apple 

plantations which will improve the pollination of apple trees and give a parallel wellspring of wage from nectar extraction in 

this way upgrading the aggregate financial yield of apple plantation of Kashmir. The increased presence of honey bees through 

apiculture will also enhance the very purpose of crab apple trees in the apple orchards. 

The absence of bird pollinators in this area eliminated the chance of increased pollination but on the other hand, it has created a 

vacancy for other insect pollinators to take up; it has also decreased the degree of competition among pollinators in the apple 

orchards of Kashmir. The increased transformation of land area for apple cultivation will have a negative effect in the natural 

environment like any other cash crop cultivation. But apple being totally dependent on pollination is in need of insect diversity 

and has got a good role in the conservation of these insect species by providing forage and habitat for their survival. 

The application of mixed fruit crop cultivation also enhances pollination by attracting pollinators as the floral characters that 

attract pollinators like color and size of the petals, amount of nectar and pollen etc vary from plant to plant. The probability of 

getting a less attractive plant pollinated by a pollinator gets increased by the presence of another plant in the neighborhood that 

can attract pollinators even from far distance by which one plant gets benefitted by the other. The practice of mixed crop is 

already being carried out in Kashmir like apple orchards with pear, plum, peach, cherry etc which will have a greater impact on 

economic gain from horticulture as well as on the conservation aspects. 

The present review points to the demand for a far-reaching work in taxonomic arenas of local species of insects, both 

advantageous and harmful, which without a doubt, is required to screen the species of insects which have both gainful and 

vermin esteem and which will also help in the agricultural and horticultural biological ecosystems of the area. These 

conservation steps not only contribute to the better productivity of apple cultivation but also indirectly conserve the natural 

insect diversity of Kashmir. 
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