5 09 45 2 1 H = 2 Eire Vol. 29, No. 2
2009 4£2 H ACTA ECOLOGICA SINICA Feb. ,2009

AASHENZTERENNYERHENERMXE

=1,2 1, * 1 )
FwedR T, AMARCT, PR B
(1. VAR R 2 A Rl 2 B SRR s R SR BT, VO A S B IR R B TR E A SC 0%, P 6370035
2. WRILILEBRYY, EEKK  401120)

WE NG LREVG R ENEREBE, BT IE SRR R R 2B REEK—IF, 2007 4£4 ~12 A, X B FEH T
Y 3 ST ARSI AR A S R AR R AN AR R BEAT T R OB TE . A ILPE T3S 25 38, o iy
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Abstract; Birds at airports are usually responsible for air accidents, and decreasing number of birds around airports is
commonly argued to ensure safety of aircrafts. We examined composition, quantity and seasonal variation of soil and
grassland fauna communities in three habitats at Gaoping Airport, through ecological investigation during April- December
2007, and conducted a preliminary correlation analysis between the soil or grassland fauna and the birds. Totally, 25
groups of soil fauna were found, of which, Acarina, Protura and Nematoda were the main ones, constituting 71.88% of the
yearly total catches. In addition, common groups included Collembola, Enchytraeidae, Gastropoda, Hymenoptera,
Diptera, Coleoptera, Earthworm, Araneae and Orthoptera, making up 22.84% of the total. 21 groups of grassland fauna
inhabited the airport, of which, Hemiptera, Araneae, Diptera and Gastropoda were dominant, making up 65.7% of the
total catches. Orthoptera, Coleoptera, Homoptera, Hymenoptera, Lepidoptera, Dermaptera and Collembola were common ,
too. Correlation analysis found a significant relationship in variation between soil fauna, glassland fauna and raptor. The

abundance of Orthoptera was positively correlated with number of raptors ( Pearson correlation analysis, r = 0.910, P =
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0.032). Orthoptera and Gastropoda were the main foods for raptors, contributing to the increased raptors. Reducing grass
height, removing plant remains and garbage, and using pesticide to control density of grassland fauna were recommended to

decrease number of raptor birds around the airport.

Key Words: airport grassland; soil animal fauna; grassland animal fauna; birds; relationship
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1.1 FEA R A AR i

B FE R PP AL T 00 )1 A e ST R BRI, DU 2 AR U, B R VL i AR 2 , TR B, &R R R B
KW 255, A TR 1 2 SR X .

LR R 53 R GG b, ML b, b 3 MR

VUGBS HUIAATE 50 o, YA R, S TR, Bom —fR7E 10 ~ 30 om, 5 2o 5 5 2 RAREMN,
FTEHM A & ) B 5 (Setaria glauca) . /) K3 ( Comnyza canadensis) | 4 i B ( Eleusine indica ) | H 5
(Imperata cylindrica) i ZHR ( Cynodon dactylon) %5 0> T %5 ( Alternanthera philoxeroides) V434 ( Echinochloa
crusgalli) LT AEEEIR B ( Oxalis crassipes) 55

Sl BRAAE BB (Trifolium repens) , £ BS1E ( Rhododendron simsii) % N TR FEAL B L SR ALIX
AW A GRAPEAE GG X, TN IR R A R EM—EEERE,

JFIREH AR T MRIAIATE E , (HiE BOoRAS K e 78 B A 3 AR B DO R L3, BE AP S DX
1.2 HEHB

T3 FASW ) T 2007 4£4 H .6 H.8 H .10 A .12 AHTE 3 MER AT EBAEG o
1.2.1 Y

FE 3 MR IX N R M Y B b, DAY A kxR AR o A 3R Zh W 4y B EURE 7 5 A4S, KB 3
Y IAEE A 25 cm x25 cm x25 em, HEITIERERA S em MERREFTHRE WBEHER R 2.8 cm KR
BATEURE , BAMET 2 0 ~5 em,5 ~ 10 em JZHURE LB 375 4> SR FRE TR HE GBI k05 i
B4 shi et
1.2.2 ENFHY

18 3 MEXABEHLEE 4 m x4 m JFET —A4~, AR BRMEEELT NREASY,H 14 T, 250780, 5F
A 1] S 56 2 At — 2P B 508, THE
1.2.3 5%

NG EIFINE PR E 2 SAFELZR, T 2006 4E 12 H 3| 2007 4F 11 A, RFFEZL L 10 x 42KOWA ji#
FReE R T E WS ATERBE R 1.5 ~2 km-h ™" JEFRELRBM 50 m 952K MFFEE, [F]
B SR AR B ) S 2K R B LR BB B0, 8 A (BR 2007 48 1 AR 2 7)) WPISRFEL SR HEAT 4 A .
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(1) P Shannon-Wiener 3800 47Fh 40 (H') 1!

H =- gPiInPi

K, H R SRS EL, S B MR R, PSS | YR NMEES B e D Fp A BB EL A
(2) F Pielou $5 % xy 4 gt
J= H/H 5, H, B S,
(3) s ¢ RRAAR™

s

C = Z(Pi)z

t=1

41t T E % Microsoft (R) Excel 2000 F1 SPSS10.0,

2 H#RESH

2.1 Y EASWA R (R 1)

*1 BEEEFNGIEDNY . EMNMEEFEANSHE
Table 1 Component and distribution of soil and grassland fauna at Gaoping Airport, Nanchong

- Pl %A Airport grassland 234kH7 Virescence area JRUEELHL Rude area 4245 Total
TH frem SF GF SF GF SF GF SF GF
£; t1 49 Nematoda 627 113 375 133 465 275 1 467 521
£ 15| %} Enchytraeidae 77 82 177 336

15455 F Acarina 374 1365 1477 3216

Wk H Araneae 34 30 52 116

25 12 H Isopoda 52 31 52 31
J& /£ 44 Chilopoda 1 13 8 19 5 33 13
£% /£ 49 Diplopoda 4 7 3 11 5
25440 Symphyla 4 33 34 71

JF 2 H Protura 985 537 644 2 166

# 2 H Collembola 239 18 194 233 16 666 34
B H Diplura 23 9 47 79

#E Wk H Blattaria 5 5 22 10 27 15
5 E H Odonata 2 2
i 8K | Mantedea 6 6 6 6
454 B Blattaria 1 1 52 2 53 3
Hi# H Orthoptera 10 58 62 149 31 83 103 290
#:3% H Dermaptera 29 24 12 11 41 35
[7]3# H Homoptera 37 135 25 197
2f4# H Hemiptera 9 137 11 94 9 395 29 626
Jk3# H Neuroptera 1 1 2 5 3 6
2% H Thysanoptera 1 1 4 6

53 B Coleoptera 55 47 35 91 71 133 161 271
1853 H Lepidoptera 14 15 4 14 15 20 33 49
<33 H Hymenoptera 2 97 26 109 26 208 52
XU# H Diptera 111 118 9 171 51 216 171 505
i #5] Earthworm 12 2 55 34 61 32 128 68
1 /24X Gastropoda 11 105 235 293 42 44 288 442
HAth Others 8 1 8 6 43 59 7
MA%L Quantity(ind) 2 599 655 3199 1189 3731 1342 9529 3186
KRB Group 21 14 23 16 25 18 26 21

SF: +3E5h%) Soil fauna; GF ;M ZN4 Grassland fauna
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2.1.1 HIEFGHYAR

S5REA SRS L Esh Y 25 25,9 529 H, RHARFREWHE . RRE B KB, 35 A EREM
71.88% ;EMAEHE O X, RHEH KGR EEN KR E SCHE HBE EE Wk E, BRE &
22.84% ;A KRE14 2%, 5 5.28%

MLZEM( 1) IR 21 26,2599 H, RERFRL LN W H JFREE 3 28, 3L S5 84K
B 76.41% ;5 WARRRWEH SCAE LEIRHSHE Wk E 5 28,485 19.86% ; A 288F 13 28,48 5
3.73%

S (1)  F3RA523 28,3199 2, RARHRMEEH JR R H (LR A 3 28, 3k 5 gy B R500
T1.18% ;¥ WARBHER BN R H R EH REIR EEH s B E 7 28,355 24. 78% s #i B 288 12
% ,454.05%,

JRIREHL ()  FE3RA5 24 28,3 731 2, (RHSEER M H R B (LR 3 28, 5 IR R SRS
)69.31% ;8% WARZHEH KB B W E pwE B Wik E SR EH S8 E WEH ERHNM
Hofth 11 2%, 35 26.51% ; F A5 258E 10 2%, 34,5 4.18%

2.1.2 #RFENIYIH R

5WAAILRG NG Y 21 26,3 186 H, RHARFEFAE Wik H SCHHEH E R 4 28, 3k
65.7% ;% WAHE 8 25, i 2 M E W E FE ERE B8 E ERE R, 5 31.2% ;AR
HAESEE BN MR EWE s H S E Y E R B A — i RS RIS, 3 L
3.07%

LB AR 2 A 14 25,655 1, 5 HE120.0% ., EHKBEEEHE JGRE RN Wik H 4
28,3005 72.2% ;E WAAREA EE SR E R E B H BERE 5 28, 5 26.7% ;A REHUR B B (i
| S5 B Bk B A H Al — e B Sh Y 2EE, 5 1.06%

AL LIRS B S 16 25,1 189 B, MBI 37.0% . (EERBEAEERN WHE EHWE . FPE.
Wk E 528,385 74.09% ;¥ WAHAHAE EME JEEN b R H BSRE R E B58E E %
H.HEH10 25,5 23.64% ; A RHA B EN MEEN EWE B E FEE S RENGNY), &
2.27%

JRIRE AL 18 28,1 342 H, [ M) 42.0% , RHALKHAFBE Wk H SERHE 3 28,485 66.0% ;%
WHARERRE ERE E RNk 2R B E R E SsE EWE HEH 10 2%, 5 32.03%
HAMEEEEN EEN . FHE FHE JHE 525,51.95%,

2.2 LIEFHY) NP 5T
2.2.1 K¥E5Am

Xt AL B b, SR At AR IR B 3 MR kAR 1 - 6 3h ) B A Sh W) R AT ST R 22004 o

T HE M > 0> | MHEZEZERABE(F(2,12) = 1.356,P = 0.294);#K:.M>0> 1,
ZRWBE(F(2,12) = 19.117, P =0.000) , YLiHE RSk 22 Rk B3 (P <0.01) , M35 H R R 1R BE
2= FRBE (P <0.01) , ki MR IR B 2 B 2 R A B3 (P >0.05) ; RSB > 1 > 1,2
RNGBEF(2,12) =3.061, P = 0.084), ZEHELA MG EMAMFERELZHZFBE(P<
0.05) , HAtHEZ MZFABE(P>0.05);¥5F:M>1 >0, EZFABE(F(2,12) =0.154, P =
0.859) ;ARHABE: L > [ >, LHAFEHEZRARE(F(2, 12) =0.719, P = 0.507) , [A]—4%5 BEHbA , B
FAEYE A A+ A B RN R, s A SRR A B 2R HUg LSk 4 A 2
S EEGHIGE M A R IR EHE 3 A 255G 56 WG R T IR IR s, 25 SR LLACK, AR L
R M I AR P SR AR R R N SRR S A RIS AN T R AbHE M &
T —EE, KHRIT, Al S RRESZ B THB2ER,
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EAY) HE-M >0 > 1 HEZEERABE(F(2, 12) = 0.918, P = 0.426) ;25 1 > I >
[ MEZEZERARE(F(2, 12) =0.432, P=0.659) ; ZHME: 1 > > [ , MEZEZRARE
(F(2,12) =1.560, P = 0.250) ;¥)5JFE(F(2, 12) = 1.372, P = 0.291) MfEBJE(F(2, 12) = 1.767,
P=0.23)MHEZEZERABE . KB TRIhY) 0 BE A TIPSR REBR (A B R
BALEERS) i X RIS BE ARENKAES 3 MAREANYBHELRARE, £53
SRR — X, P R R R R F A K AR RS B, i B e A — L B B R R AT,
HAEAR I E,
2.2.2 HIEIHYHEE

FEO ~5 em 55 ~10 em WE LR WHIPEFMR JE EZFBHBE IEAESTEE, ESHME,
WAE, MBI EPIEEZRARE (K2) . — BRI WA EA Y B R RE, EE LR REE 2Rtk
W R B AR S AR BT 4 R A — 3L

e _ 2 LHLIZAER
2.3 LB EASUHA T Table 2 iV i?ﬁﬁ@ff?ﬁv;&i:ﬁ;%?ﬁf&ﬁ t at
e able ariation in soil fauna diversi ong depth gradient ai
2.3.1 LA A N
aoping Airport, Nanchong

Wi+ Eh 5.4 H>6 H>8 A >12 o - T Ko/ T-Test
A >10 A4 A SRS WEE 12 A >6 A >4 praneer Dot X 5D EEEUT
A >10 A >8 Al Rins b L Rsh i 12 5 >6 - oo 0~5cm  435.27+165.62  6.287 0.000"*
HA>4 4>10 A >8 Ay, Number 5~10 cm 145 +66.43

REEANE B R LIRS R ST AR %em 0~5em  12.47 £3.04 3.431 0.002°"
BREENHREZR,0 CUTHREISERLESYIL Cow 5~10cm 8.93:2.58
U8 3 EREE B R AR E R Y 0~5em  1.5390%0.265  1.012 0.32

5~10 cm  1.4153 £0.3917

WERBHEER. X-rEST NEERSGYED 0~5em  0.6191£0.0927 —-0.789 0.437
BE1155 , BWCER I E LA 1S AR IR AE TR Z 240 5~10 cm  0.6497 £0. 1177
BFMBEER BahEE EX, B - EEEEE ¢ 0~5cm  0.317011 £0.0947 ~1.195 0.242
B T Hh U RERIEERNSER, BELRE 5~10 cm  0.3924 £0.2253

I ER KW zEL HRDERSHE R, GE
Hb R AR 3R B LA K, (H R S W B E I WA B R AR D 2 /b B A B B iR gk 5 R
TREHZ , FEIRF VIS E R VIR 3, 2 0 & PR A I R Y o
2.3.2 FENSYMAEL

WERENSYA L BE:A4A>10H>8A4>6 A4 >12 A #35:6 A>10 H >4 A>8 A >12
Ao

4 A RBERA A SCHHE 2 2K, FREHAFRE JEEHN R E Wik EH B3 H R E (8
WH 5%,

6 AR HALHE EBH Wbk H 3 25% WEHABE ZHN SR H | F3 H B3 H s SR H |
HFMH%,

8 AMMALHAE RN Wk H EME SCHHE 4 25, ¥ WEHA A BHE FHE F 2 H . 853
HE WA KA ENE ERE%,

10 AESKBA WY E JE 2N S8 E R E SCHESES 28 UAHAEEMAE (FE R E 8
WH SIS A XA SFRE FRNE.

12 AR aA M E JE R AN vk B R H A SGH E 4

AR HGREEANIIAMAELEE SGHE Wk E JEEN BB E R E FE ik
FILKIY.
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2.4 HGHNEESERER

VLGS AR 2L 10 A~ 7, 330 5% 3] 51 #5, 11 950 BAK, Ko py £ 528 35 7,5 830 1, 5
48.8% ., MG H B E W A B S 25K M2 (Anthus richardi) . 238 ( Hirundo rustica) | [ %349 ( Motacilla
alba) .4 fE3E ( Hirundo daurica) | 7K 25 ( Anthus spinoletta ) %% i & % ( Cisticola juncidis) . 4 HEf# ( Charadrius
dubius) | F % ( Egretta garzetta) | fii [& 29 (Anthus godlewskii ) | %75 1A %5 ( Lanius schach ) | #5 3k £ ( Prinia
inornata) HHKWE §I1 ( Charadrius placidus) . WEMESHEEEN3 AHE 12 AGEERELLT H,8 A KT
K4 I
2.5 IRV HRFESHYIRSEZ [E] )RR

FeA 3R Eh ) bR SR S SR R A B RS 2R R SR B, IR e A R B (IR
£3) :AEMHESEHES HENY A Wk B U E R WS EZ A ERBENEMXXR;
HE5EREHEREWNBMIEMHXKR(r=0.910",P=0.032) , WP EH B R R HERIG R EHESE
B r) EEER ; 5 HAM F RN YR E (FEE R E SR EEZ T BHEXKR, 5K
K5 LIRS Y AR BAHK KR (r=0.084,P =0.893) , BKFK 5FHNGYFEEAA BE K EMR
KFR(r=0.430,P =0.469) ; S FEH T, SRS ES HIES WIS E (r=0.628,P =0.256) . AFHYHY
SJBE(r=0.430,P =0.469) Z A 2R BEMIEMHRRR . HMBHM, RHBEEZ EMHEREAR L
3 itig

TIERTCHE M) B E R . FEHL B

®3 ARMESRSIHEY . EMHYZ EHEXXR

Table 3 Correlation among raptor, soil fauna and grassland fauna

EBRES, W EAHYREANRE T EWHN  su 5 o B FE 5 2 Raptor
BRI, L AR AR, R ___ r P
WAL I B e, (L SR
BTSSR % R = e ) BT B SO | Arancos a0

REREA —BHE . SEMBEAMEBET T ZE 8 H Orthoptera 0.910*  0.032
5L BB AL, 1122 LR 7y e RIS Homoptr 0195 0.7
[ E ISR R, R —E R R . RS F2E Honiptera 05 0.5
s] . \ R S 43 H Coleoptera -0.053 0.932
RN IS £, RS i
o iptera 0.038 0.952
X} H AR | WL A L5 S R N R
VeSS P EEEZNERN, KPP RRLEE  xnp B Soil fauna 0.084  0.893
;‘E , #ﬂm%rﬂ'ﬁ ﬂg —/|\§(?j‘ ;@}Fﬁj{ E{J /J\éliljui /% /@E s i_F Groups ¥ AFhY) Grassland fauna 0.43 0. 469
AR L, B A R SR St 7 e
%%ﬁ%ﬁ*ﬁ%ﬁﬂiﬁ%, PR S 28 LIRS W) 7E ; sty Sal .68 0.256
ﬁg@ ‘g#‘ﬁ \%%EZIEW%;&%K Eﬁﬁ ° ¥ AFhY) Grassland fauna 0.644 0.24
SARMERNIY FEERERR MG ERR ¢ + 554 Soil fauna 0.178  0.774
i%ﬁ]%%fﬁiﬁ%*ﬂ%ﬁ@{tﬁ%%% ?IJXTJ‘L%% ¥ AFhY) Grassland fauna -0.054 0.931

FIRSIEREE' o R NG — AT A B A
HERME, SERXAEY . SRYBSEAARRENBEFNIEMRE, SRENMHELH Y HEZH
RNEEMEAR, SHMEASPHXRRAHE, X 4R 5EENH ENEICRUALMPEISZHKE N
EYRIIHTEE R —B 6.7.8 HHlg B E0%, B8 H B RORRAE, RN BE KR, ER7ENZE
S IR 1 5 25 2 28 0 5 A5 4 S0 0, [ B R 5] R A P R R Rk 5 SR 0 B 3 KNS ( Phasianus
colchicus ) FRF A7 KALES ( Cuculus canorus) T E RN F B , AR FIZRAT 89 2 BAnA TS 52
RS, EERYRIE LG S0 JWEH (Cryllustestaceus) S5 .

EHEYG AR A A PSR FEBREE S S RN BWEFEA L. RYENMETFNEERTE
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FHRIE  Shi i &tk R A R Z A B A B 5 LM R LR &Y et 2R
BT Shi AR ARSI [ AL, Shpnz A 4 X SR AR hIE B AR, R SR M B e
RaNES, T e R, ik BERA PR Y), s B, g HERA AW AES DX ESE, 2
LR, WEEER SR SREFAFEE RN EY , NEF YRR R, XM EWX#HE
FHHRVREEAME . BFFRENEISH PSR EAE S &Y+ &5 B BT 5 8 LB, d 5
BB RYR A A FARFEVIME . Ener 1 Hughes X ¥ 58 ( Carcinus maena ) i £ I WL i) 2 B 4T
THIE, R DU B R R B v B0 S RE A Sy A SR B KRS 9 — e K /N IR DL Y BT 55 I 3 B A AR 1
REHEH B3 E RN sk B RN SR EEREXNR . HEHSRBERLELSE
WY Wk B 3hY B3 H B R EE 2 R E S B — B

RABEX WL L S NS S5V SR Z R R R LRSI BR , R A Y — AT DAL
SBREEME,UHEERE EENENME LB KRR RRT T N EESRENGHEN FERERE , Hi
BT EANNA B RN B E Wk B SERE KEHE IR, R E ERN RS ERE R, F it
B KERHTENS YRR EZEZT i 3 AR LIRS NS YRR R E R, RATAEX P
b 39 A B AT AL A R TR R SRR R, T S ERA R —EEA . BRI
e

(1) EMBEIE FHEYR -SHERKEY, RENMBEXN S, R H R 70 EHEK EEY
Bt BAEAER S AR 10 J, REX AT 20O F R AE BT, SRIEAEY) & A AT 10 om , B3R B B % 13 5)
YA AR S IR, LRSI HA% % 1 H 1

(2) BRBEMRY) TNV UAEYRE JEEE N FEEY, NIFRGRE R ENS YRR T S
KW FEFRR, MHREASY) EEA TETER A AT R )R , WS 7E 8 5Y m B i, DR B8
FT W E R EE , LA RS Y A TE SRR AR YRR

(3) mefcRzy  ARER U RS R AE AR, ER R AW 2K, & 15 ~20 KRB 1 IR, R E#%
X 455 JB8 T T R I R S8 AR EE VR 2 PRIER GRS IR 22 4 o [ RTINS DAy 3 # A 0 7 HE B A , oz 8 AR [
REZEMA

References:

[1] Allan]J R, Watson L A. The impact of a lumbricide treatment on airfield grassland. Bird Strike Committee Europe, 1990, 20 531 —542.

[2] FEdmund H. Applied ecology as a basis for bird strike prevention on airports. Vogel und Luftverkehr, 1995, 15 (1) : 23 —35.

[3] YangX D, Wei T H, Sheng C Y, et al. A study on the soil fauna characters and relation with birds in Chongqing Airport grassland. Zoological
Research, 1998, 19(3) : 209 —217.

[4] Liu]J W, Wang G X, Yang Q R. Studies on the structure and diversity of spider community in Tianhe Airport area, Hubei Province, China. Acta
Arachnologica Sinica, 2000, 9(2) : 107 —111.

[5] JinX]J, YinX S, Liu S L. Research on kinds of insects and soil animals and population dyllamics on Kunming airport. Yunan Environmental
Science, 2003, 22(2) : 36 —37.

[6] ZhaoY L, Tang S X, Wang Q, et al. Relationship between soil and grassland fauna characters and the birds in Honggiao airport grassland,
Shanghai. Acta Ecologica Sinica, 2004, 24(6) ; 1219 —1224.

[ 7] LiAP. Investigation on the Insects and Soil Fauna of Taiyuan Wusu Airport Grassland in Spring. Journal of Taiyuan Normal University ( Natural
Science Edition) , 2008, 7(1) ; 147 —150.

[8] Yin WY, etal eds. Subtropical soil animals of China. Beijing: Science Press, 1992.

[ 9] ZhaoZ J. The Avifauna of China. Changchun; Jinlin Scientific Publishing House, 2001.

[10] Yin WY, et al eds. Soil animals of China. Beijing: Science Press, 2000.

[11] XinJL, Yang Q S, Hu C Y. Insect Morphology Taxonomy. Shanghai:Fudan University Press, 1985.

[12] Li Y M, Wu X B. Avian diversity in Wuhu City in summer and winter. Chinese Journal of Applied Ecology, 2006, 17(2) : 269 —274.

[13] WuHT, LuX G, Yang Q, et al. Ecological characteristics and functions of soil fauna community. Acta Pedologica Sinica, 2006, 43(2) :314 —

http ://www. ecologica. cn



2 FHEE 5 BRI LIRS YRR RHE A SR AR R 713

322.

[14] Liu H, Yuan X Z. Ecological distribution of the soil animals in the Taishan Mountain. Chinese Journal of Ecology, 1999, 18 (2): 13 —16.

[15] SunF, Chen P, LiuZ Y. A preliminary study on component and ecological distribution of soil animal in Jilin Province. Acta Giographica Sinica,
46 (3):310—318.

[16] Zhang X P, Hou W L, Chen P. Soil animal guilds and their ecological distribution in the northeast of China. Chinese Journal of Applied &
Environmental Biology, 2001, 7 ( 4) : 370 —374.

[17] Zhong WY, Yin X Q, Chen P. Contrast study of soil animal in different types forest in Maoershan. Journal of Northeast Normal University ( Natural
Science Edition), 1998, 30(1) ; 69 —74.

[18] Sulkava P,Huhta V. Effects of hard frost and freeze — thaw cycles on decomposer communities and N mineralisation in boreal forest soil. Applied
Soil Ecology, 2003, 22 225 —239.

[19] WuY, Jin C X. Structure and dynamics of soil insect community in grassland . The structure of soil ecosystem and the character of soil insect
communities. Acta Ecologica Sinica, 1982, 2(2) : 151 —156.

[20] WuJ P, Shan J H, Li Y K. Winter diet of Siberian musk deer in the Lesser Xingan Mountains. Acta Theriologica Sinica, 2007, 27(1) : 58 —63.

[21] Cassin M H. Behavioral mechanisms of selection of diet components and their ecological implication in Herbivorous mammals. ] Mamm,1994, 75;
733 —740.

[22] Jiang Z G. Animal behavior principles and species conservation methods. Beijing: Science Press, 2004. 111 —112.

[23] Sun R Y. Principle of Animal Ecology (31d edition). Beijing: Beijing Normal University Press, 2001. 259 —260.

[24] LiJS, Song Y L, Zeng Z G. Food selectivity and influencing factors in ruminants. Acta Theriologica Sinica, 2003, 23(1) ; 66 —73.

[25] Elner R W, Hughes R N. Energy maximisation in the diet of the shore crab, Carcinus maenas (L. ) on the edible mussel, Mytilus edulis L.
Joumnal of Animal Ecology, 1978, 47 103 —116.

B EHk:

[3] B¥UR, BR2, BAR, % ERIGF RS YIERIERIL S DA R MBI TIR. S0, 1998, 19(3) : 209 ~217.
[4] XRR, TEHFE, HHA RIUCRI LM X SRS & Z RN, BB, 2000, 9(2) : 107 ~111.

(5] 4:weph, B, XER. RWERIGENY (R LRSI, srHEiRl, 2003, 22(2) : 36 ~37.

(6] B=ie, BER, T8,%. SR Y KNS YRS RE M SRR, M, 2004, 24(6) : 1219 ~1224.
(7] Z%H. KEREIGETFAR SR Y NIRA. KIFIHES G (B RBER) , 2008, 7(1) : 147 ~150.

[8] Fzdk. PETHE Y. Jbat: B2k, 1992,

(9] MER. FEEAE(LE,T). K& HHREREAR R, 2001

[10] F3cd. dEahdy. duxt: Blaghirst, 2000.

(111 Prdeos, BERs. BUJBAGAS. . ZHR¥ WML, 1985.

[12] ZkR, RFER. EHTLAEZYREHMENT. M4, 2006, 17(2) : 269 ~274.

(13] RifgiE, BEE, i, % LR FEAEBRESASREF IR, H3EH, 2006, 43(2) : 314 ~322.

[14]  xjgr, s, WSRO, EREIE, 1999, 18 (2): 13 ~16.

[15]  FMIL, BRMS, XI52. HAAE LA B S 4 S0 BT, MR, 1991, 46 (3): 310 ~318.

[16] kI, Bgid, BMs. ARICERAkL3sh YR 2h ReRh A R A5 001. BFHS R85 Y)54), 2001, 7 ( 4) : 370 ~374.

(17]  fhhEz, FHEZE, B LA FRAE Eh %t EBFSS. RAIHIE A% (A RBIERR) , 1998, 30(1) : 69 ~74.

(19] R, &RE&G. wERME TRESRE NN K E MBS LR, A%, 1982, 2 (2): 151 ~156.

[20] RgV, sgher, EEME. DRI FRA TR BA%4H, 2007, 27(1) ; 58 ~63.

[(22] BRI sht7 R SRR k. dbat: BaEmRaL, 2004, 111 ~112.

(23] IMEWK. ShARFEFHEZR) . Jbat: Ll R, 2001. 259 ~260.

[24] ZEfes:, KT, ¥EE. RASMWINEYEREERIYmE R, BA5%4H, 2003, 23(1): 66 ~73.

http ://www. ecologica. cn



	02b31.pdf
	02b32.pdf
	02b33.pdf
	02b34.pdf
	02b35.pdf
	02b36.pdf
	02b37.pdf
	02b38.pdf

