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The economic value of ecological regulating services provided by agricultural

insects in China
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Abstract: Society has recognized the value of ecosystem services. Insects are one of the most diverse groups playing a
significant role in maintaining ecosystem function and ecological balance and fulfilling human demands. Insect ecological
services are the functional roles in ecosystem processes benefiting humans with goods and services such as pollination pest
control and decomposition. Insect ecological services include provisioning regulation cultural and support services. The
economic value of insect ecological services can be divided into direct— indirect— option— and existence values. The
ecological regulating services of insects involve pollination biological control and dung burial. Insects perform pollination
services to crops vegetables and fruits which are an important ecological service. Pollination is usually the transfer of pollen

from the male sex organ to the receptive portion of the female sex organ in flowering plants. Insect pollinators are adapted to

many flowering plant species and are provided with primary rewards that attract (i.e. “attract and reward”) and establish
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pollen vectors returning to flowers. Rewards include nectar pollen lipid secretions food bodies scents resins and
material for nest building. Biological control is a particular type of pest control resulting in predatory/parasitoid insects
suppressing pest densities to relatively low levels. This type of ecologically based pest management infers that the “natural
enemies” control the pest species. The types of natural enemies used for biological control vary depending on the type of
pest. The decomposition of organic matter and the recycling of carbon are provided by beetles that bury dung. Dung beetles
process a substantial amount of the animal dung that has accumulated in ecosystem. Dung beetles are medium to large-sized
beetles specializing in feeding and breeding on an ephemeral and discrete food resource consisting mainly of the dung piles
produced by herbivorous warm-blooded animals. The dung beetles provide regulating services that reduce forage fouling

nitrogen volatilization parasites and pest flies. Humans could not persist without these insect provided services. Estimating
the value of ecological services provided by insects may help establish a higher priority for their conservation. This paper
discusses the concept and categorization of insect ecosystem services including an economic evaluation of those services. In
2007 insect pollination pest control and dung burial values were estimated using agricultural production data from China.
The results indicated that the insect regulating service value for pollination was 6790. 30 x 10° yuan RMB  accounting for up
to 54.05% of the total value of pollinator serviced crops. The value of pest control from natural enemies was 2621.00 x 10°
yuan RMB  which was up t0 9.09% of the total value of the crops serviced. The value of dung burial was 90. 84 x 10° yuan
RMB. The total insect regulating service was valued at 9502. 14 x 10° yuan RMB  accounting for up to 3.7% of China’s
GDP (2007) . These results show the annual value of insect regulating service in an agroecosystem are similar to the
economic values of grassland or forest ecosystem services in China. The accurate valuation of insect ecological services is

critical to establishing and preserving the ongoing development of insect-based resources and biodiversity in China.

Key Words: insect regulating services; valuation; pollination; biological control; decomposition
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1 2007

Table 1 The value of crop production resulting from pollination by insects in china at 2007

Crop

¢ | )
Annual value
attributable to

/ a b

Dependence on

Proportion of .
i Proportion of
Average value pollinators that .
pollinators that

/
Annual value
attributable to

v inscet pollination are d“‘T'eS“C"“ed are native bees domesticated native bees
b e’“’“;bees 1-p exotic bees VxDx(1-P)
VxDxP

Fruit and Nuts 2745.67 377.47
Muskmelons 330.76 0.7 0.9 0.1 208. 38 23.15
Watermelons 1294. 48 0.7 0.9 0.1 815.52 90.61
Stawferries 99.37 0.2 0.1 0.9 1.99 17.89
Persimmons 64.17 0.7 0.9 0.1 40.43 4.49
Red Jujubes 305. 12 0.7 0.8 0.2 170. 87 2.72
Grapes 348.72 0.1 0.1 0.9 3.49 31.38
Pears 298.2 0.7 0.9 0.1 187.87 20.87
Oranges 538.24 0.5 0.9 0.1 242.21 26.91
Apples 1076. 17 1 0.9 0.1 968. 55 107.62
litchis 131.32 0.9 0.9 0.1 106.37 11.82
Vegetable 2289. 14 734.59
Cabbage 977.14 0.1 0.2 0.8 19.54 78.17
Cabbage patch 304.08 0.1 0.2 0.8 6.08 24.33
Spinach 403. 14 0.1 0.2 0.8 8.06 32.25
Celery 340.2 1 0.8 0.2 272.16 68.04
Cucumber 855.6 0.9 0.9 0.1 693.04 77.00
Radish 376.68 1 0.9 0.1 339.01 37.67
Carrot 184.67 1 0.9 0.1 166.20 18.47
Aubergine 561.62 0.9 0.9 0.1 454.91 50.55
Scallion 299. 83 0.1 0.2 0.8 6.00 23.99
Kidney bean 933.93 0.5 0.5 0.5 233.48 233.48
Cowpea 362.59 0.5 0.5 0.5 90. 65 90.65
Field crops 472.18 171.26
Rapeseed 386.97 1 0.9 0.1 348.27 38.70
Peanut 1094.27 0.1 0.2 0.8 21.89 87.54
Cotton 474.98 0.2 0.8 0.2 76.00 19.00
Soybean 520.45 0.1 0.5 0.5 26.02 26.02

Total 12562.70 5506. 98 1283.32

(008 Dibacead John E. Losey and Mace Vaughan !!
2.2
2007
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( 2) N N N N N N N
285.83.158.99.217.39.47.32.43.18.35.18.99.49.758.48 975. 14
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2 2007
Table 2 The value of control agricultural pests by native beneficial insect in china at 2007
P I Ikg) , / / , /
Crop ol producion " ol value S e R e Vel of a0 P
i NC lcé control - -V‘
Rice 18603. 4 1.69 3143.97 1333.05 466. 88 866.17 285.83
Wheat 10929.8 1.6 1748.77 741.48 259.69 481.79 158.99
Corn 15230 1.57 2391.11 1013. 83 355.08 658.75 217.39
Soybeans 1272.5 4.09 520.45 220.67 77.29 143.38 47.32
Cotton 762.4 6.23 474.98 201.39 70.53 130. 86 43.18
Rapeseeds 1057.3 3.66 386.97 164.08 57.47 106. 61 35.18
Peanut 1302.7 8.4 1094. 27 463.97 162.5 301.47 99. 49
Fruit and Nuts 18136.3 4.6 8342.7 3537.3 1238. 89 2298.41 758.48
Vegetable 56452 1.9 10725.88 4547.77 1592.79 2954.98 975.14
Total 28829.10 2621.00
{ 60 b3 ( 2008 ); John E. Losey and
Mace Vaughan '
2.3
2007 3 ( ) o
9.81 14.
14 ; 28.76 38.13 o
2007 90. 84 o
3
3.1
o 2007 6790. 30 x
10° 54.05%; 2621.00 x 10°
9.09% ; 90.84 x10° .
2007 9502. 14 x 10® GDP( 257306
x10* ) 3.7% o
( N N C N N
) 6 8803.01 x10° /a " ;
1952.98 x10° /a " ; 10 2519. 45 x 10°

11540.60 x 108 ™ .
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Table 3 Total of economic losses averted annually as a result of accelerated burial of livestock feces by dung beetle
Cattle Sheep
Parameter Unit Forage Nitrogen Forage Nitrogen
fouling volatilization fouling volatilization
C, .34 .34 0. 0.
! Number of cattle producing dung that can be 0-3 0-3 93 93
processed by dung beetles
C 1. 1. 2. 2.
! Total head of cattle produced annually in China 06 06 86 86
P, Proportion of cattle that are raised on range 0.74 0.74 0.74 0.74
or pasture
P, , . . 0.44 0.44 0.44 0.44
' Proportion of cattle not treated with pesticide
v, .81 14.14 28.76 38.13
4 Value of reduced forage fouling ?
V. kg 19.61 10.00 21.33 10.00
Value of cattle ( per kilogram)
L, Losses ( per animal) with no dung kg 7.63 21.6 7.63 21.6
beetle activity
L, Losses ( per animal) at current levels of dung kg 6.18 17.5 6.18 17.5
beetle activity
2008; 4 2008 ): John E. Losey and
Mace Vaughan '?
3.2
15
o 2007 2140. 56 x 10° 2007
9502. 14 x 10° 2007 7361.58 x
10° .
Al 3
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