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Economic value of insect pollination for fruits and vegetables in China
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Abstract: Insect pollinators play an important role in agricultural production, especially for fruits and
vegetables. However, there is now mounting evidence of pollinator decline in many countries all over the
world and it is important to assess its potential impact on crop production. To assess the situation of insect
pollinators in China, we first examined the changes in the number of honeybee colonies and the area planted
with fruits and vegetables over the past half century. We then used the bio-economic approach, based upon
the pollinator dependency of 44 crops used directly for human food, to assess the value of insect pollination
for Chinese fruits and vegetables. The stock of honeybee colonies in China had increased by 161% between
1961 and 2009, while the area of fruits and vegetable cultivation had increased by 472% , and their
production had increased by 833% . The growth in yield of insect-pollintated fruits and vegetables in China
is closely related to the growth in the cultivated area (r =0.995, P <0.01), and is also related to the
increase in the number of honeybee colonies (r =0.804, P <0.01). The total economic value of insect
pollination of Chinese fruits and vegetables amounted to 52. 2 billion US dollars in 2008, which represented
25.5% of the total production value of the 44 crops produced in China. In production value, apples,
watermelons, pears, mangoes and plums are the leading crops that depend on insect pollination. Insect
pollination thus represents a substantial economic factor for fruits and vegetables production in China, and
Chinese fruits and vegetables have a higher economic vulnerability ratio to pollinators than the world’ s

average level of 15.9% . With the continuing increase in the area planted with fruits and vegetables, the
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need for the service provided by insect pollinators in China is likely to continue to increase.

Key words: Insect pollination; fruits; vegetables; economic value; honeybee; China
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Fig. 2 Change in area and production of Chinese fruits and vegetables from 1961 to 2009
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Fig. 3 Evolution of the total number of managed honeybee colonies in China between 1961 and 2009
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Fig. 4 Change in production of insect-pollinated fruits and vegetables in China from 1961 to 2009
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Table 1 Economic impact on insect pollination of the Chinese fruits and vegetables production in 2008
eS| AR A ME BB mmE BRI
Category Common name (ZEJu/m) (BA%*IT) (BH*ET) Ratio of
(following FAO) Average value Total economic Pollination economic  vulnerability
value (TEV) value (PEV) (RV)
(US$/t) (million US $ ) (million US $ ) (%)
IR Apples 984.4 29 385.5 19 100.6
75 Apricots 642 50.0 32.5
#2384 Avocados 1048 99.6 64.7
755K Bananas 598.7 4 815.2 -
1k Cherries 6307.7 157.7 102.5
HAbH#EE KR Citrus fruit, nes 637.5 967.6 48.4
T Dates 1151 155.4 0
ToAE R Figs 854.9 7.7 1.9
Hofth ¢ 522K Fruit fresh nes 784.1 1671.5 -
HoAlBHE 7K B Fruit, tropical fresh nes 784.1 2059.1 -
7j;iis #h Grapefruit (inc. pomelos) 410.5 249.4 12.5 44.4
#i%j Grapes 758.4 5487.5 0
#7452 Lemons and limes 1703.9 1562.8 78.1
=5 Mangoes, mangosteens, guavas 1672.3 6 650.3 4322.7
182 Oranges 392.9 1446.3 72.3
K JK Papayas 297.3 35.8 1.8
#k Peaches and nectarines 512 4264.6 2772.0
#Y Pears 499.1 6 825.9 4436.8
i Persimmons 358.7 908.9 45.4
% ¥ Pineapples 550.8 772.3 -
25 Plums and sloes 1082.2 5652.3 3674.0
B4} Strawberries 1295.2 16.3 4.1
T 2 A #% 2 Tangerines, mandarins, clem. 329 5633.3 281.7
VER] Artichokes 513.9 33.9 -
i % Asparagus 656.2 4 168.6 -
T ffi2K Beans, green 670.6 1721.3 86.1
% 1>3% 2% Cabbages and other brassicas 299.3 11 095.9 -
#HE N Carrots and turnips 417.3 3877.7 -
FERB3E Cauliflowers and broceoli 82.9 685.4 -
M Chillies and peppers, green 544 7765.2 388.3
# I\ Cucumbers and gherkins 118 3333.2 2 166.6
77 Eggplants (aubergines) 408.7 7 469.5 1867.4
Kk Garlic 533.1 6 703.8 -
Rk 3% Lettuce and chicory 757.8 9 476.7 - 13.6
Vegetables
& i Mushrooms and truffles 2523.2 4 057.9 0
A2, 448 Onions (inc. shallots), green 158.3 132.2 -
%, T Onions, dry 251.5 5235.5 -
HHJKJE Other melons (inc. cantaloupes) 136.8 1959.3 1861.3
Bi T 2 Peas, green 282.2 730.2 0
K2 Pumpkins, squash and gourds 136.8 870.0 826.5
% 3E Spinach 336.8 4214.0 0
7 Tomatoes 515.2 17 471.3 873.6
HAh#RSE Vegetables fresh nes 171.1 25 300.3 -
P4 Watermelons 141.7 9522.7 9 046.6
JE ANl Total 204 699.3 52 168.2 25.5
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