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Research and discussion on the valuation of insects’ ecosystem services

FAN Qindong
(College of Architecture, North China University of Water Resource and Electric Power, Zhengzhou 450046, Henan, China)

Abstract: This paper used Costanza and Chee’s value substitution method to calculate the value of Catharsius
molossus’  ecosystem services including dung decomposition, pasture pollution treatment and nitrogen cycle in
Henan Province. The economic value of the three services added up to 5.1 billion RMB which indicated that
the insects provided substantial value of ecological services. The proposed method to calculate the value of in-
sects’ ecosystem services would promote the research on the valuation of insects’ services. The paper also
discussed the tradeoff between ecosystem services and decision-making of government. [Ch, 26 ref. ]

Key words: insect ecology; insect; Catharsius molossus; value of ecological services; ecosystem service

valuation

EBRGEMS RIEARNES RGP MR ES, WIS . RS . SRR S R SCIb iR 55
G BRI T ARILF A AR ZE R, NI A AE AR R MO T A S R G T R Y R 5
Hil, ESRGEMBAE S AR mabd 7 H R Es, 2R ESREmsNnE, ATk
T AE S R GRS I E BT, TR S B BORAUE SR ALK S, A R T 3RS RG AT AT R 2L &
AAH, X HAAS RGN ETA SIS R4, ek, B A xRS R GRS E 13
B H AR 2 SIS S ORI I . A R SRR X R | WU E L
BRERE . IS M (E 7 8 PR T R =78 £/ES, 40 Sutton 45 ') 2Bk R A 8 R G55 7t
Grét-Regamey 25 7' & F X IRE A S R GRS PEM, Pattanayak ™[4 56 F 8RB R 55 M, Lal®'f
KT RN ERRGREAEBRSMEAZE, L& de Mendonca "' 5¢ T HIf A 28 2 G0 IRk 55 B 9898 . [
W KT ARG M A BT fe e, BRPH & 2 558 "7E 1999 45 1 WA AR 75 &R Ge iR 55 1 ik & 1 X
o [E i AR A R G 6 FhIR S M #E1T TRI A, WP EBRTRAESREMS MENILEZ —.
B e, X SRRE SR 13 AN B AR S R GRS O B D S R AT EL A A BT, X TR e S S v [ i b b
K. PEE . P EEA. BRESERRE XMW AES R GRS AT TR, e

Wk HB . 2013-11-04; &[0l H . 2014-02-19
Feg I H : FHEARR RS BB I H (51379079)
EE R %A, JRm, M, AW FWAE RSN, E-mail: fangindong@126.com



BILEHSH WA R A S IR 55 M M (AT 78 S 4R 775

Costanza S5 32 W PEANBLAY AL AL |, XTEN 200 Z A AR 2E 22 F 1 7 TG HEA, T “PEAES
RGEMRSME Y RN TR, 21 2Lk, ERNSMOFFREEE ) W, EX R RS RERS R
WERAR WS N o RAVER RGNS 248 B AR AE B RGNS R EIER, DL NZEHR AL R 25 Fh
Wets, — M TS 1™ S R TR M A MR 5517 R P R B A A AR 45 A B 9 A B T P 1 R
FAER AN L, Blanfeky . e E R . W) 0 o A S S R AR EE I Apis spp.SF B AU AR SR 50 (E
(W& ¥ 55) & 2T I AT Ve B S A A% 050, (E R8I IR BB IR R A7 i AR LI F 48
WEME Catharsius molossus KB, W14 % HAES RS RS M E ST NG, DU E N R ROIR S 0 (EvF
Wrakge 5 ke, R0 A= 25 1 55 (8 -5 BUR BR BB 2R 17 17 S 0FR , SHBUN BUR A S BRI IS %

1 B 58 K L

1.1 BAMIEHER

A B AT P E AR, AL S R PR A A, 31°23'~36°22'N, 110°21'~116°39'E, J& T
W i 7 - L SRR IR R TR . R BN WE D, BETRENYZ, M FRMWKE
i, BKREFIH BT . 28 ARSI 12~16 °C, 1 J1-3.0~3.0 °C, 7 J 24.0~29.0 °C, KKK
VAR, R AL, it o ) 22 S AR LA IR o TR P E S s B XA b, AR T AR R IR X SR
By, L, WA S IX RSB e . SRR R .
1.2 EBHRFREGR

RS TR IR A M S SR A M PR A R A IR, AR R A R
YA 7 387 B, EHATeEC SRR R R Z A Oy, iR A Y A BRI T 5 A BT IR
fiti 8, QOA TS A W) 2 R A o [ A W BT IR S RS R T AR, B T E R A AR S N W
TEFT G AR, A i A 0 A, RAT 050 o i s AR A

2 R &

X Az 25 MR 45 A (B 5E — B R FH ) J& Costanza Al Chee B9 TFA 5 352, BRI 5 37 H 3 (PAM) A (i
IEHE (VAM) o )5t i A v 32 B2 AW o i 17 3 Xk A 25 R e S 3t 0 I 55 R A 7 AR PP A, AN (B
VA I R A 5 00 A B X A S R G SR A IR 55 HEA TR AARVE N Y AR Y 32 A8 T S PR AN I Y
PrlER GRS PR o AT TSR ORI PR XS 52, X H A SR 55 i (E HEAT AL 0 o e B Y 2 25 R e ik
S5 e EEA A SR . MRS YA L RARIRUA AR Ol AR ) A, HAESRERS
Bl EE A p A de b o FRATT 2 LIRS - FE Ry AR JE A0 B . BORE TS R R B PR IX 3 R AR S R 58
R 55 A AT AZ B o O B AR 25 IR 55 (48 A 19 1B DO AN 2 DLHTE AR S RGE MR 55 vh B i /R AT T2 LA
HRA 1 AT AR B 0 5k 1 AT R AR S D0
2.1 FE(EAIE

AU T LR [ A 2R SRR AL T T 2 i AT, AEACBR T Bt A b (FRTAR B AR k), RSV Sl RE ) 7E
KU IRV e B T A2 R AR AR SR IR A AR AR HAMAT R, ISR IR G 2 . 5y
Hb, —SEIRGH R 2P0 FEAE AT AR ETH B, WEMSHE R R EH A B R A 2. IR EAMIESE, 1R B AR TS
UL A= 2E 58 A 00 il 1) - 2 I 1) Oy (28.14+0.71) A H o 7EA WeMEE AR B0S . 20 ff 7 1) 8] O (22.74+
0.64) 4> H2o TR, 7T LA H g M4 28 0 43 i R 4R T T 19% 0 SR IR A (B AR I8, 5 U i Ak 380 5
G 1 IR 55 17 Al Sy N T Ak 38 S8 A5 458 11 4R 7 ¢ T o 8 1 1

V =TXR xPxDxIxM,, (1)
(D) Vo M SR NE, o T NI EE 4 MEEE, k; ROV BRMIW R IE; Pl
FEMEBA VYA TR A BB D AT A 2 A, w3k [=19%; My ol 2 AN AR BE 45 i
ML MME, JC-m™,
22 HWE(fAR)FELE

F AR P b i 2 S HE AR B4R e A S ME P OKIE & &, oG RIEAMEET, A THEY AR H&H 4
FERREN , MR GHE, WA IS I DT T R AR AR A RO 2R 2 S L e R



776 /T N - N = = S 2014 4£ 10 A 20 H

KA AR 1715 A%, FEGR/BEMEA AL B3 R T, AR BCEE FE4E /N, 3 AR 80T IR 7.63 kg kY
KA EE R EWT

V=TxCxM,, (2)
KX (2)Hr: Ve Ry WEmp b FEC R (IR ) V5 e AE S RGEMR S A, oo T AMME R, k; C=7.63
kg-3k™s M, A M4 WK%, JG-kgs
23 REBHRNEITE

DLAZE i BAE IR A 0], A PLAERESE, BRI S EAN 2%, B RS TT BA e e Ak 2 i) 2

5K 2 80% 1) R EH BB 25 v o SRINTE S AT LIk 24 2 AT, WA 3R LR 53 o IRl 24 K29 RE 7™ 4=
R 27 kg aP ) B Al Ry N T AUIE 0 AR AT AR

V =TxM,xPxR,., (3)
A Vi NAERE, T AWM MEA S8R, ks M, o84 AN TR A, Jo-ke™s Ry I
2%, P, 80%,

3 BEREAMN

31 HFELEHESTRSZMNE

DZHMBUER A TCH[26], £ 21 o', TZH AR A T 5 A & Hol 58k Eos =,
H9.55x10° 3k o Py Al Ry R 1 RS A GETTHAFE S 45 A R A A B s Pi=72%, R\=80%, 1=19%"", M, 4
N AR B A 2 + T B 25.00 J6-m™ s ARA (D) 135 5.49x10° 6. BT R 4 4= JE40 BE A A= 2547
E2970 5.49x10° 6o X HLA LAME MB A0 B0 A 26 04 A 25 M 55 I (ELUEAT AR 0R, S B v R 08 5% 17 6 U 11 Ao PGS )
i M X HABKE SRR G T IRAFEFE S FRE PN IR 00 Al DU B8 e 32 45 5 AR SC B dls
e, AR S AR M T I, BORREIR AT . G, e MRAL B AE A A Rk 5 0 A I K
T 5.49x10% G,
32 WEITEMAEMNE

K@) M, S H R AT HHE AT 50.00 JC-keg™s T HCA T 15 4 f SOl G031 808k 9
9.55x10° 3k 5 C Bt 7.63 kg k™o AUAZ(2) 4 th WE M0 HORe 15 e Ab B (L Vi Oy 3.64x10° T,

ABEFEAETH Ak PSR B A M (R, R AR A O A ™ = i 8, ) UK A A SRR 4 fik
F A0 T B A o R R BT 5
3.3 ABEHHALEME

3 3) ATt SO Y A BO(EL . LATRT i A B9 8UIE DA B S S O 4 o D el 330 Hh & D A L L o
[l F 25 RWOC R AEH AP B LB LA S 5 e, 3 30 ROC R i A% Oc-ke™), S5 F 3 N T 3%
M, A3 H M, 1.50 5T -kg™o Ry B 2%, P B 80% ., A A ZX (3) 45 i e M X6F Btk 418 25 1) Ab BRAN L V.,
9.09x10° Jo. 7EAFEM ABMCERE R, BR 7 WEMBIE IS, A HABBUEMVERT, 4R L SEPrt R

4 Bk 5tk

41 BREFTRGRSZNENZERT

A MR R 3 T A2 RGeS (CEFEME MR . MO TS Y AR FE L RS M E R IEAG A AR R
HIIPEE L0 5.10x10° S0 S5 RAOUZWERERS A A= FE A0 P A 25 MR 55 O, ) I o 2 R oy + 2 25 i 55
M —AR oy . e U R MRz —, RAEMMEMEREZ, i, BHRAERS 6 EZ KT
ABFTERLAE

KL, A AR RN AR A7 B PR3 I 4R 0 AR 25 R e I 55 5 B AN, U HGR: B HL A9 AR 25 IR 55
ENEFILTFRA W K, 1EEF R EMIPG RPN, JoR o i b i A O R o AT S
IELER AR T IR 8 350 0 1) A2 25 R G MR 55 R AT TS I (B G T N (ERR A T R [ A DX 3l R A A
BRGM AR TREAE, IR T AXT S A AR R AT, Xk 2 XESRAT A AR 25 A I K 1Y
A R GRS U (EAZ A TR AL B R — E I BURGE SC Bl TR R sk Z X AR S R G4 i . AR AR
555 RERI IR AT, SR R B2 E AR R RS e A . RIAE AR R W i 95 8 ) i (EDKF



BILEHSH WA R A S IR 55 M M (AT 78 S 4R 77

FAAEZES, UM PR S R — St o B O A B0y B 1A 25 55 O (E A A B3 A AR JLAS D5 Tl i) AT

EBRGRE— IR RGE, BT S A Z AT BRI A, D, 0 ol i O Fnt o
IO PE AT R B HUTE Bl BE ANV B 22 R 5 i o AR R Y — S8 X A 9T 05 ik A O 3, AN —
SE R 0B ) PR PR AR SE AR G R S M N AR 2 5, G, THRAURA —E W, REE A0 DN S 25k
XA A B A A 2 AR G R 5 A U A I AR A B R AT 5

ST B SO B A SR LA SR Y, RIGS A ) 2 1 R T U R A e P X AR AR S R G
e g5 o (e, PR T80C8 A B, ARBIFTE B0 #EAT R AZ SR o o0RE I B M A 2 A 55 52 ) m 1 TR A R HE A
42 EFRGEBSEMESHFRRENET BRON

FURT, Az 2555 O (B PP A A 4 BRIV RO — ARG, 2R A BIE S 0 B 4 BROMI X SRV 1], e il 1)
Fefw i FRTAESERWPTAES RS, RRASRERS M EZFIREE TR T EfAEER
GE IS5 M (B A 38 SCHE T B T4 i A AR PR B RIR, [ At 2 ORISR DR A Ay 1 T 2kl - DR 45
GRS SLRE A 1 L, TEAfASUASE RV A 45 T it 4 B2 W o BSORF AR R E AT AT T AT, e AR A
HERA I A2 25 R G (ELVEAG D ARl K 00 Al o ) 22 TP WG4 15 00 H A Ok 19 2R 25 R GE IR 55 {38 2R A7 0
Ho, s AR T AR SR GRS TRALRI I AT H A B A6 9% AR 557 A 1) A 25 2R GE OR 4 L 19 3 i
PEATASHG, ek BRSO H W SEHE 5 75 o OBFIE A2 R GRS (3 PR AR, B RS W0 14 A 25 R G A £
PR 5. RAE RS RGEMS BB o EE I, HXFTRAM R R5d TR, Wi, g
P A T B 25 1 55 D BE A 3 s A0 (4 10 B A BB AT SE BRI S o AR S R G 3K 13 8l 5 BT
P A B e 51k B A A R GU AR S5 U fEL A AR, o 20T ol A 25 AR G S 38 R AR S R G R o5 $ 3 AT AR 3G
S, DL, T BRAN (R A B 5 AU 2R S R TR BUIR 5 10 BCSEE, 6 2R AR 25 e 55 T RE 9 A8 fE %)
AT S0 ik 2 P B A 0 8 22 A — A RIS O RS WL o DMk PR 355 15 1] R 22 U R 23 A1 - 2
R PR SEPPAN TR AR DLSE AR AR 10 v AR A D S Rh 2R 558 PR RO A, 0 00 0 9 (pm 2.5 ) 946 38 1 e I s ke
FEMVEAE, ARERIBIE S RS R GRS LA T A B B AR (R R, RIS g S O A A A
KRR E TR FESME SN IR REAR, A BT BRI EER 2, e 3R 58 A )
AEREFZANRER, BTHEREFAZFARR L E RA ™ B EEE N A B EAE ) F 28 br, REW
SR HE S AT, T 22 R B LA A R 14 A A R A AN PR B AR A

SE W

[1] ALCAMO J, BENNETT E M. Ecosystems and Human Well-being: A Frame Work for Assessment [M]. Washing-
ton D C: Island Press, 2003.

[2] BOYD J W, BANZHAF H S. Ecosystem services and government accountability: the need for a new way of judging
nature’s value [J]. Resources, 2005, 158: 16 — 19.

[3] DAILY G C. Nature’s Services: Societal Dependence on Natural Ecosystem [M]. Washington D C: Island Press,

1997.
[4] HOWARTHR, FARBER S. Accounting for the value of ecosystem services [J]. Ecol Econ, 2002, 41(9). 421 — 429.
[5] BZ%E, Hil. EERGEMSMETAAFR R ] B, 2007, 27(1): 346 - 356.

ZHAO Jun, YANG Kai. Valuation of ecosystem services: characteristics, issues and prospects [J]. Acta Ecol Sin,
2007, 27(1). 346 — 356.

[6] SUTTON P C, COSTANZA R. Global estimates of market and non-market values derived from nighttime satellite im-
agery, land cover, and ecosystem service valuation [J]. Ecol Econ, 2002, 41(3). 509 - 527.

[7] GReT-REGAMEY A, KYTZIA S. Integrating the valuation of ecosystem services into the input-output economics of
an Alpine region [J]. Ecol Econ, 2007, 63(4):. 786 — 798.

[8] PATTANAYAK S K. Valuing watershed services: concepts and empirics from southeast Asia [J]. Agric Ecos & Envi-
ron, 2004, 104(1). 171 - 184.

[9] LAL P. Economic valuation of mangroves and decision making in the Pacific [J]. Ocean & Coast Manage, 2003, 46
(9/10) . 823 - 844.

[10] de MENDONCA M J C, SACHSIDA A, LOUREIRO P R A. A study on the valuing of biodiversity: the case of



778 LTINS N NI S S 2014 4 10 4 20 H
three endangered species in Brazil [J]. Ecol Econ, 2003, 46(1): 9 — 18.

(1] BRMHE s, EWR. SRS e, LS E SRS LR ] AR5 KR, 1999, 22(5): 45
- 50.
OUYANG Zhiyun, WANG Rusong. Ecosystem services and their economic valuation [J]. World Sci-Tech R & D,
1999, 22(5): 45 - 50.

[12]  BSAE, RIEHR, HIE, % TSR RG S HINAESRER G IR U 13 PNEZESRERS N
EAIFE[T]. R TRAE 558, 2003(1): 121 - 127.
ZHAO Jingzhu, XU Yajun, XIAO Han, et al. Ecosystem services evaluation based on comprehensive national
power for sustainable development: the evaluations on 13 countries [J]. Syst Engineer-theory & Pract, 2003 (1):
121 - 127.

[13] B, BRBHE . ERORE, S5 v E R R K AR 25 R G IR 55 D e S A S 2 3R I BT [T ). B AR BT IR
iz, 2003, 18(4). 443 — 452.
ZHAO Tonggian, OUYANG Zhiyun, WANG Xiaoke, et al. Ecosystem services and their valuation of terrestrial
surface water system in China [J]. J Nat Resour, 2003, 18(4). 443 — 452.

[14] BEH, KHEZ, SR, % PEEMAESRERS DRERELTMETN [J]. 45540, 2004, 24
(6): 1101 - 1110.
ZHAO Tongqgian, OUYANG Zhiyun, JIA Liangqing, et al. Ecosystem services and their valuation of China grass-
land [J]. Acta Ecol Sin, 2004, 24(6): 1101 - 1110.

(151 B, BRHE =, A, S5 b ERWNES RGIRS e L M EEN [T]. ARE I, 2004, 19(4):

480 - 491.

ZHAO Tonggian, OUYANG Zhiyun, ZHENG Hua, et al. Forest ecosystem services and their valuation in China
[J1. J Nat Resour, 2004, 19(4). 480 - 491.

We, kg, 8FE, F PEARERAESRERSHEI] AKRFEEM, 2001, 16(1). 47 - 53.
XIE Gaodi, ZHANG Yili, LU Chunxia, et al. Study on valuation of rangeland ecosystem services of China [J]. J
Nat Resour, 2001, 16(1). 47 - 53.

WP, B AR 2SR5 ThaE () ). M B de2dle, 2013, 50(2): 305 - 310.

OUYANG Fang. Insect ecological services [J]. Chin J Appl Entomol, 2013, 50(2). 305 - 310.

NEE S. More than meets the eye: earth’s real biodiversity is invisible, whether we like it or not [J]. Nature
2004, 429. 804 - 805.

e T rg B RUT IR AT TS IR S R R [T ]. SN AL B, 2009, 37(9): 113 - 115.

TIAN Hua. Advances of studies and prospects on insects resources in Henan Province [J]. Guizhou Agric Sci, 2009,
37(9): 113 - 115.

CHEE Y E. An ecological perspective on the valuation of ecosystem services [J]. Biolog Conserv, 2004, 120(4).
549 - 565.

BEEE, HOE, RN AR RGNS B R S A VRO D7 ik B LE B A ] B AR S A4, 2000, 11
(2): 290 - 292.

ZHAO Jingzhu, XIAO Han, WU Gang. Comparison analysis on physical and assessment methods for ecosystem
services [J]. Chin J Appl Ecol, 2000, 11(2): 290 - 292.

SAS INSTITUTE. SAS/STAT User’s Guide, Release 6.12 [R]. Cary (NC): SAS Institute, 1996.

FEY, W AL WEME A AR S AN ORI B LT ] B R e, 2010, 47(1): 39 - 46.

BAI Ming, YANG Xingke. Ecological value and conservation significances of dung beetles [J]. Chin Bull Entomol ,
2010, 47(1) . 39 - 46.

ANDERSON J R, MERRITT R W, LOOMIS E C. The insect-free cattle dropping and its relationship to increased
dung fouling of rangeland pastures [J]. J Econ Entomol, 1984, 77(1). 133 - 141.

GILLARD P. Coprophagous beetles in pasture ecosystems [J]. J Australian Inst Agric Sci, 1967, 33. 30 — 34.
FINCHER G T. The potential value of dung heetles in pasture ecosystems [J]. J Georgia Entomol Soc, 1981, 16:
301 - 316.



