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Effects of farmland landscape patterns on the population
dynamics of two lady beetles
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(1. College of Life Sciences, Hunan University of Science and Technology, Xiangtan 411201, China;
2. State Key Laboratory of Integrated Management of Pest Insects and Rodents, Institute of Zoology,

Chinese Academy of Sciences, Beijing 100101, China)

Abstract Population dynamics of two predatory beetles, Propylaea japonica ( Thunberg) and Harmonia axyridis ( Pallas)
were surveyed in agricultural landscapes composed of cotton and maize in North China. Crop composition ( cotton and
maize) was found to significantly affect population densities of the beetles in this agricultural landscape system. Population
densities of both beetles in maize patches were higher than in cotton patches, and adults of both species prefer to inhabit
maize plants. The population densities of the two species varied through time in the cotton patches, with more adults of P.
Japonica in the earlier and middle stages and fewer in the later stage, and fewer adults of H. axyridis in the earlier and
middle stages and more in the later stage. These results suggest that maize can serve as a habitat or refuge for predatory
beetles and its presence may enhance biological control of insect pests in cotton. The proportion of maize patches in the
agricultural landscape significantly affected adult densities of these two predatory beetles. This suggests that habitat
management with a suitable ratio and spatial arrangement of cotton and maize may enhance the biological control of pest
insects.

Key words agricultural landscape pattern, Propylaea japonica, Harmonia axyridis, population dynamic, biocontrol
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A — (X, 1998,2001 ;B 5455 ,2010) o i X
SR S UL AR Ry B REAE R A 48 SR B R OB
JET 4 ASTr T, b BT R R A B AN TR B4 SR
WLZH RS, B BE B o a2 AL 455 bR 9 AR ) S
RARVE P 2R AR BT R A [] 28 2L BE B R
JIN T AR L A8 45 (BRRCBH 5 AN e 08, 2011 ), B AT] 52
&S E AR B RS A

AR, EF SRR 5 5 U BEAH BOC &R
AIBIEST , © 28 DN BE B T AR R /N R RS 9 B e R 3] T
SOULI 2 A 1k B A5 ) & R PE B (Elliot and
Mumford , 2002 ; #X 484845 2012a) . WIFE G JE R R
S R, 4G B Mythimna separata %] ) 25 A=
R 1A B W &5 ( Marino and Landis, 1996) . 3¢
A6 W Meligethes spp. [ 25 A 28 I H B ih 2% m) W
e rp[a] 3 R B ( Tscharntke and Brandl, 2004 ) .
SOULES R 52 R A W B Y6 B0 A R A B A AL
AN 125 2 52 Wi 478 B % - 0 B0 A B T A B A
AT o AR DR By A T, 3 I T UK R Ok AT
REE o PRI i s e P S5 UL b 18 9K O TS A ) G 5
oA A B T 58 0 R R FOT R R R AR 2SN
P2 N R F A2 25k 55 D1 g (BRCBH D5 45,2013 5 X
AR ,2012b)

M 4E ( Gossypium spp. ) #1 T K ( Zea mays L.)
By Ja T3 E AR b X H R AR, 2 R A X
A FH S5O J B LAY AR o FEARAE - F KA
A R G, MR BF Aphis gossypii (Glover) JE
FRAE b Y B2 W 2 A AL TS U R R (Wu
and Guo, 2005 ); & K ¥f Rhopalosiphum maidis
(Fitch) 2 oK PR H EHF iz — o i 08 #
( Thunberg ) #1 5 {1 J0 &
Harmonia axyridis ( Pallas) YE >~ 4 H & UL 00 4 & 1
KB, XA AN EORWE (kB 45,2005 ) 453
HA RSB FEHR AR o FRATTHT 08 4 AR AE- £ oK
AT 50K J&y S B 58 &R e, B SO L R A
RRUBE LLF A Sy S ) 7= B9 75 3, 2 45 6 KA 9 A7
ML TR AR AR IR T R, sl S A
EARAE  EORAE Y 09 20 5 AT LAk 20 34 0 B0 A=
il iz 55 DI fiE (Ouyang et al. ,2012) o AN SCHE LA
it b, 38 5 AR AR AR TS0 Jm A W 28 1Y (A 4K
5 F ) B H i AR L 5 %ok o b B A A Sl 2 A 5
i), i — 25 A f, 20 B A S 00 B0 R R X
S5OULAR Ja) 8 0 07 R A, A D 37 A0 A DB R O k4%
HLAFAE R AR A

Propylaea japonica

1 #BR57%

1.1 kY

R AL i ol 2 B K TR 4B (GK12) , % Bt JE A
CrylA (1 824 bp GFM CrylA,CrylAb F1 CrylAc 1)
G SE D), oh v RO B 27 B A ) BRI 5T i A
IARA R BT A RBRE A EREF 4ot
1, i E AT AR W AR S A IRA R . A EY)
3 SRR AR AL TR 6 A R B T LN B AR Y o
M B 27 Be 8 5 B F b ik Sk N (39, 53° N,
116.70°E)
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DI A6 0 3 0K 9 bV ) T AR L T AR VR
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FEA R4 F A% J5) v f S0HE R 5 5 0 0 o e 3 2
k.
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25( A2 .B2,.C2.D2.E2) .50/50 (A3 .B3.C3 D3,
E3) 25/75( A4 B4 C4 D4 E4) .0/100 (A5 . B5,
C5.D5.E5) . TEA-HE W& 1, 84l i XK 5
25 85 m x 85 m, 43 % 25 N/NIK, BN R KN
K15 mx15 m NXZEIEHFE 3 ~4 mo REAEFI
FRIEFIREE 0. 26 m, f7HH 0. 46 m, % 667 m* Fif
HH%y 3 500 #k, T 2008 4£5 J] 1 HHijJ5 A IZ P
FhVEY) o R 85 5 B0 (E IR AN TRR ) o

HR A SO A: 2 A% R - B - RO i B 5
2 AR I K A AR G X B 5 AR AR - TR AR
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SO/ X AR AE - K 2 VR S8 53 53l 4 45 1 4k
BEHe A B KB

1.3 HEEERE

M 2008 46 H AR A, ZIEAE 9 H K
SO, BE 2 A 1 R, AR 8 k. SR
6 AR A 5 2, 7E R AR AR - B R A B SO0 /N X
W LAATHE J5 [ Ay () B — 47 98 A — 47, bR R 5 1] (]
B T PR A — AR A . RETIC SR BIR A A H
W RN S AT SRR S DL BT B AR B
TR BR Ao SORE AR 0 B A

L4 ZitoHh
K SPSS 17.0.1 ( SPSS Inc. Chicago, IL,
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E1 ERNBEMEXTEE
Fig.1 Spatial layout of the field experiment
BA I XA G809 85 m x 85 m, JK H &R A AR AEFIAR X, F (0 g FORFIAE X . Ak X 930 25 /M IX
N Z AR TA] B Sy 3 ~4 m
Field was 85 m x85 m and divided into 25 plots 15 m x 15 m in size. Gap between neighboring plots was 3 —4 m.

Grey and black areas in plot indicate the planting of cotton and maize respectively.

USA) Ge it 43 A #1443 A b 31 1] 3 30 45 40 19tk 2%
PE2E 5. R R Jr 22 43 B (ANOVA) J7 53
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2.1 REMEWER (REHEK) XS F IR F
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2.1.1 MRS LRI EE @ HM A
SHELE ol I RR B R R G AR A SR B

o 20PN HUR S (0 R R R AR S A A DR
ARG A 18 HIFM EFI 8 A 22 H WM,
M6 b0 f 8030 OB i 1 i T 5 B 8
A9 HEF R EZFAKV(F=7.058, d=1,6,P
=0.038),8 H 22 HR E M2 S KFE2MEE(F
=19.732, df=1,6,P =0.004) ., J#& 5 H 9 A
O, S B B & T s, H 2 LR A
BEE9HA4H(F=1.179, df=1,6,P =0.319) flI
9 H 17 H(F=3.187, df=1,4,P =0.149) 3 %4
BB E S (K 2), BAOWARPEE, £ H
SO AR GE AR BB b s BH A S 8 B AR R
[7i) 8 25 i B) P BB BT R Z RIEA R E (F =
0.552, df=1,6,P=0.485) (& 3),

2.1.2 EXRWRLAQIAMEEIHMHED
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HIEE R XTI AP B0 AR EORBEH b A HE R 1Y
TALREI, N6 A 18 HH B EFI 9 H 4 H
B, EORBEHR Fryfase Bl g s Y T el
Hd8 H 9 H(F=204.299, df=1,4,P <0.001)
8 H22 H(F=27.137, df=1,6,P =0.002) ik
M 25 FoKFE (B 2) o AT A, & H
SR G0 0B TR B ORBE B AN (W] ) A B[R]
MFHE RIS E L TR O AU 20N R E =R
(F=30.25, df=1,6,P=0.002) (& 3),

2.1.3 fayilHEREDERI ERBER £ 7hat
AR LL B I R AR B K BB Y
g AR N6 A 18 HAF G EHEI 9 A 17
H 0], o 8030 U 7E K BE B b i 800 39 & T
B, £ 6 A 18 A (F =12.375, df=1,6,P =
0.013) .8 9 H(F =13.232, df =1,5,P =
0.015) 9 44 H(F=7.207, df=1,6,P =0.036)
MO H17H(F=14.639, df=1,4,P =0.019) ik
I E2EFKE, RHRET H 27T H(F =
14.925, df=1,6,P =0.008) fil 8 J] 22 H (F =
38.332, df=1,6,P =0.001) , @ 20 51 1 75 45 16 B
HORIE R BE e I3k B0 W3 22 ROk P, IRk

B AR H SO0 R e b g0 R Ao R R T
KBEH EA % 2 THAESE S (F =292. 201, df =
1,6,P<0.001) (& 3),

2.1.4 REIRERERIRIERDIR EMEED
BRI E L AR LT EOR B b
PRSI, N6 JT 18 HFHER 9 A 17 H
HATE], 500 S0 A E R BRI iR e 34 T A
WEEH , b9 H 4 H(F=8.674, df=1,6,P =
0.026)F19 H 17 H(F =9.352, df =1,4,P =
0.038) Wi Fp Bl L M i 22 5+ % ,8 H 9 H(F =
17.752, df=1,5,P =0.008) 8 J] 22 H (F =29.51,
df=1,6,P =0.002) 7tk %, AR RO
SO e 50 A R A O R e s D S R R . A
AETE S | €0 S0 B30 a7 9 A 0 DR S 53
Wb, BURORE A H SO0 R S8 50 B0 A R R B
TR TR EORBE S Bk 3 2 T LB (F =
26.172, df=1,6,P =0.002) (& 3) .
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Fig.2 Dynamics of Propylaea japonica and Harmonia axyridis in cotton patches and maize patches

P P B S P A = AR DR, + RN R SCHUR S 4 B RV R 2 EAE P <0.05 K ERR B E.

Data are presented as mean = SE.

# indicates significant difference between densities of Propylaea japonica

and Harmonia axyridis at 0. 05 level.
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FR-FEAPE Maize-H.axyridis

——— bA

FER- LA Maize-Pjaponica

Fi2 Species

Fte-Famld Cotton-H.axyridis

Kafe-fa g8 Cotton-Pjaponica

aB

aB

| | | |
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AR B3R Accumulative adult

B3 RESVURGPAERBPERNEREMERER LAYLIAHRNZEAHRRTHE

Fig.3 Accumulative amount of Propylaea japonica and Harmonia axyridis on cotton patches and

maize patches at all sample dates of field landscape plots
A B S M+ AR dERR NG FRERORTER] — R HAEY 2R R | 2 Fh B AE P <0.05 KF EEFBE, KRS
FEEFRRIEAF AR AR E R AR AE P <0.05 KF RS BE,

Data are presented as mean + SE, and followed by different lowercase letters indicate significant difference between

accumulative amounts of Propylaea japonica and Harmonia axyridis on the maize patches or cotton patches at 0. 05 level,

while followed by different uppercase letters indicate significant difference in accumulative amounts of P. japonica or H.

axyridis between on maize patches and cotton patches at 0. 05 level.

S HFN e S0 D R 2 AT B AR B oK B L,
— 253 BT A [R) T K B B T AR T T f S0 R R
S R % B B A B R

221 25%FEAXPER ERRLI BRI H
BHEHREER EREHFURS T, EkIA
Feol oy 25% mf A FT 6 1 18 HAI7 JI 1 HE
Ko Ffagr a2 TR aMm,; WETE 6
H 18 H 257K B 3% (F=16.358, df=3,16,P
=0.004) , 77733 /> B 40 D) S f 250 S0 o i o 2 B Y
FER . HAEFHINO H 4 R 17T H, RM
SR AR RE 25 v T e U, O L O e
I 4,32 1), 78 E KRB b, AR JH 2 B[]
UL R R R E L TR AL EE(F =
9.047, df=3,16,P =0.017) (& 5),

2.2.2 S0%EXDEHR EfRLI AR ISR
BHASE Eokm A LB 50% i, EOK BB
FiEAAERAGe H18 HF9 H4 Hiag R M
e TRENAWELET A1 H(F =
18.303, df=3,16,P =0.003) f17 f 14 H(F =
14.414, df =3,16,P =0.005 ) 35 2 i i & 2% H K
(K 4,5%£1), MAAEFEHO N 17 H, R 6aHH
()RR % BE v T f sr B, JF B 0 e
FE R R BEH I, AN [6] I8 A o (8] A B 220 09 f 80

MR aI MR EZNRAREER(F =
2.199, df=3,16,P =0.176) (& 5) ,

2.2.3 T5%FE KPS LRI BMNTE AR
BHSE EoRMALBIY 75% B, £ K BE B
AR B fast R AR E 2 T 5 a8
WETE 8 H 22 Hik3| 8 3 22 7K (F =6.087,
df=3,16,P=0.039) 76 7 A 14 Hik 3| 5 %%
SKF(F=17,593, df =3,16,P =0.003) , [fij
EFRMHO T 17T H, AR F R ER T
gUEH JFH B e (K 4,% 1), fEEX
BEYE b AN [m] 4 A ) ] AR 2R Y f 8080 R
TRl RgE, AR KPEREE(F =
4.414, df=3,16,P =0.069) (& 5)

2.2.4 100% EXKBER AL EIHINREE H A
BHASE  ERMmEABLLGIN 100% i, £ K BE B
Ffag e iRy 2 T 26000, WHEES
J 22 Aik3 #2255 KY-(F=7252, df=3,16,
P=0.027),7E6 H 18 H(F =587.711, df=3,16,
P=0.0001)F17 F 27 H(F=63.021, df=3,16,
P =0.0001) K30 1 2 22 5K (B 4,8 1) . 78
FORBEH b, O R A A i a) R R RO 09 fa S BR
Bz TR ol R Em It H 2R KPR e (F =
114.369, df=3,16,P <0.001) (& 5) .
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g 500 ——50%-#8UBUR Pjaponica  —e— 50%-FEBUR H.axyridis
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z B —=—75%- 8 H Pjaponica  —m— 75%- B H axyridis
C:> 400+ —A—100%- 880 Pjaponica  —a— 100%- a8 A H.axyridis
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E4 BYIANSENAMBERELLG EXRBER EMBEHE
Fig.4 Dynamics of Propylaea japonica and Harmonia axyridis in different maize patches in field landscape plots
Pl P S0ai 2 P 9 ME £ BRUE TR, + 3RIR o SO R S 6 0 Al R 8 B AR A (] L 49 EOKR BEER P <0. 05 K 2257 B3
Data are presented as mean = SE. # indicates significant difference between densities of Propylaea japonica

and Harmonia axyridis on maize patches of area proportions at 0. 05 level.
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@ @ & & o o oy o
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AN [E) e K BT _E B Ff B Two ladybirds in different maize patches

ES RESURZHABRLLHERERLAGIARANSEHRELRFEHNBMHERITHE
Fig.5 Accumulative amount of Propylaea japonica and Harmonia axyridis on maize patches of
area proportions in agricultural landscapes system
B 8 S mean £ SE R [6] /NG 7 R R [ B S0 A A W] 1 AR BE B B EORBESR | P <0.05 KF EER B E AR KRS
Bk R A [ T RR L 91 Y KR BE S B 2 R AE P <0.05 KF B2 5 W%,
Data are presented as mean =+ SE, and followed by different lowercase letters indicate significant difference between
accumulative amounts of Propylaea japonica and Harmonia axyridis on maize patches of area proportions at 0. 05 level, while

followed by different uppercase letters indicate significant difference between accumulative amounts of Propylaea japonica and

Harmonia axyridis on maize patches of the same area proportion at 0. 05 level.
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Table 1 Analysis of variance for population densities of two predatory beetles, Propylaea japonica and
Harmonia axyridis on maize patches of area proportions
. H(H-H) FEOKRBEBR AT B L Maize
. Date (month-day) 25% 50% 75% 100%

o, 20 5 R 6-18 302.4 +£48.8 abA 257.1 £87.2 bcA 126.6 £49.7 cA 458.0 £10.7 aA

P. japonica 7-1 169.2 +18.6 aA 233.8 £23.5 aA 223.2 +81.7 aA
7-14 49.4 £16.0 bA 108.1 £14.0 aA 138.4 £19.5 aA 2.8+2.1cA
7-27 41.2 £11.7 abA 37.9 £16.0 bA 67.7 £14.2 abA 76.7 £2.9 aA
8-9 27.9 £8.7A 26.3 £10.0A 32.2£7.9A
8 -22 40.9 £10.8 aA 37.5+6.1 aA 53.1+13.8 aA 39.2£3.4 aA
9-4 94.3 £17.8 bA 92.0 £24.8 bA 146.7 +44.0 bA 346.7 £57.4 aA
9-17 48.0 £48.0A 76.0 £46.7A 124.0 £41.2A

R 6 -18 77.8 £26.6 aB 77.4 £33.5 aA 32.1+£21.2 aA 63.2 +12.3 aB

H. axyridis 7-1 108.4 £22.5 aA 111.5+16.3 aB 82.0+29.3 aA
7-14 50.7 £21.1 aA 48.9£7.0 aB 48.6 8.3 aB 0.7+0.7 bA
7-27 37.4 £17.0 aA 19.0 5.5 aA 31.8£7.9 aA 37.6 £4.0 aB
8-9 18.2 £2.2A 12.5 £4.7A 15.9 £4.8A
8 -22 14.9 £4.7 aA 24.1 £13.4 aA 15.2 £6.7 aB 18.7 +6.8 aB
9-4 110.9 £35.5 abA 62.1 £26.6 bA 71.0 £15.0 bA 200.0 £42.2 aA
9-17 84.0 £36.0A 240.0 +87.0A 208.0 +74.2A

VE - R B S S = BR v, R TRl /NE B 3RO [ A B 7R AN () ) R BEER 7R P <0.05 fYKF 22 3, AT
KRE FHEFR R AR Lo EORBEHR LR R B AE P <0. 05 K-F LR 2% 5 B2,

+

Data are presented as mean

SE, and followed by different lowercase letters indicate significant difference between maize patches

of various area proportions at 0.05 level, while followed by different uppercase letters indicate significant difference between

Propylaea japonica and Harmonia axyridis on maize patches of the same area proportion at 0. 05 level.

2.2.5 AEkGIERER LAGTHEREI
MAMBHEILR HERHFZTURGE T, E KRB
T AR L 18] 5 ) S €0 SIS R RE 5 B A2 7 A 14 B (F
=4.234, df=3,16,P =0.022) f19 H 4 H(F =
3.999, df=3,16,P =0.027) ik 5| B % 0 K -,
T oK B e T B EE 5] 5 e S0OEE B RRORE 95 L E 6
H 18 H(F=5.951, df=3,16,P <0.001),7 A 14
H(F=17.512, df=3,16,P <0.001)f19 H 4 H
(F=9.436, df =3,16,P =0.001) ik 5| i 2 & m
KF

3 e
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BB SRR

A TH 55 WUMS Jag mh AN (7] 26 2R A 0 1 2 5 o e
T R B A W 5 ) 7 K2 — o IR AR R /N 22 4R
PR, AT LUK /N 22 7 2 300 1) JB0 e 45 R T A% B A 208
A A T v, 5 T A T 0 % B 300 O A B9 B BF ((Meen
et al. ,2004) o ASCEE R L], 76 M3 46 T K 4K
A T SR 8, K BESR B i f 00 LR SR
ORI AR R ] B 2 T AR AR BE S . FRATT LU
R A 45 2R 3% B S0 HU7E BOR BB S R
) 3 2R AR AR BE B b B BF HSE T B ((Ouyang
et al. ,2012) , 3 A~ 25 2R 5 W AR A6 o AR DX T] A o A
KA TG 0 fe S0 B KR AT 8 g X
MRAEHE O Pl M o 45 & A SO S5 R, fa 20

o A
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TE I 1) 22 5, 40 #2300 H b R 48 38 7 A 4K b AR AT
WA R B 2 e 0T A 5 T S €0 T e R R A
MR AE PR AT R R B D R B 2 . X PR R
T S H A N i) AR R ) 22 S R T AR AE
HOR PR A o — O T, A AR b A AT 5 A fe
U A2 i S SR A s R D/ R I A
AE R AP YA [R) A2 2507 199 38 4 5 o5 — O I, 25—l R
Tl B o, SO A A AE B4 R 0T L R 4 R
Y ARG A IR A, 53 — b K T B AR S (0 SO L T o B
[Fa) b A 25 L I T G o 2 R W A A T 5 WL R 4
H 20— ol ORI ol A R D /B A, FG A R
TP R SN 2 A IO 8, DA T R IE 28 8 R R B
AR X (Y P A

BT ARG 2RI FE R RS T 2
R ORI 1] 20 A 1) P ) 4 5 7 MR . R AR AE AR
AL K A A TS5 00 28 6, #0 SC HL A S (6 T30
TR A BB LR 5 B A 22 5 i A
PIHUPE oK BEBR - of 4 5 A I ) B A R EL
2E5e e o TR AL K B AR B SR 0L AR 48 b, A AR
BB A T e A I Y T ok U A AE
PEGR - 9 Ao LA ] 22 S5 A 2 3B O X B ) 1)
G, AHXS TR A AE PR, B KA Bk 09 i R 2 Y /N
Az 358 2 T Pl JRE AR R A A ey, I R A Bk
IR T P I B A S P SRR K
LR A 358 25 8] A 1 i SRR i 8 3L 77

3.2 RE=WEYERXIGRAGARNRE
=Rk 2 PO R

TESOILA 25 77 o VF 2 8000 2 5 i AR B AR
f, ECAR T AR KA (areal data) , 7 73 A1 1 26 B9
I, 0 0 495 SR B A T AR B 5T Y S SO A [\
PAE AL /Y [R) B 3X St 2 ) 4 P T AR R T ) R
( modifiable areal unit problem) , faj Fx MAUP ( B[
[,2000) , ] %8 T AR BRL T [ RS2 4 [A) A% Jr) B
R TR — D IRA S (Openshaw, 1984 5 X %5 12
4,2011) o fEAR AR R g b, ] 98 1 T A
BA TG ) R TT Sk Ay 2RSSR LA SRy 4 A ) T A £
PR R 1) — S A 25 2= B R R RN, AR

B SRR RO AR A MR v Z R AR fe . AR SOy
45 R 3 WIAEAR A2 A K 9 A 500 28 8 v B OK B
B A Ta] F9 1T AR EE X e SO H R S 5 B H o i 2
PR X UL AE AR T UL R ST T R X
SR A A A A, S B R B A B S
{8 i AR/ T B L B, DT A R T 4 i 2 A
PNl SR (ST

2 % 3Lk ( References)

Elliot SL, Mumford JD, 2002. Organic, integrated and
conventional apple production: why not consider the middle
ground? Crop Prot. , 21(5) :427 -429.

Marino PC, Landis DA, 1996. Effect of landscape structure
on parasitoid diversity and parasitism in agroecosystems.
Ecol. Appl. , 6(1):276 —284.

Men X, Ge F, Yardim E, Parajulee M, 2004. Evaluation of
winter wheat as a potential relay crop for enhancing
biological control of cotton aphids. BioControl, 49701 -
714.

Openshaw S, 1984. Ecological fallacies and the analysis of
areal census data. Enwviron. Plant A, 16(1) :17 -31.

Ouyang F, Men X, Yang B, Su J, Zhang Y, Zhao Z, Ge F,
2012. Maize benefits the predatory beetle, Propylea
Japonica ( Thunberg), to provide potential to enhance
biological control for aphids in cotton. PLoS ONE, 7(9):
e44379.

Tscharntke T, Brandl R, 2004. Plant-insect interactions in
fragmented landscapes. Annu. Rev. Entomol. , 49405 -
430.

Wu KM, Guo YY, 2005. The evolution of cotton pest
management practices in China. Annu. Rev. Entomol. ,50.
31 -52.

XU, 1998, R ARRER RS k. ESERE, 17
(2):38 —42.

X ¥, 2001, F MR AR AE R B 5 R TR R
HEHR, 38(5) :337 -341.

RRBH S, Xld, 2011, e SRS J) A8 fh %) B ol i AR A 4
BN N B HUE AR, 48(5) 1177 - 1183,

BRI, B %4e, g, 2013, B AL IR k. B
FHE #2244, 50(2) :305 -310.

BRAEE , 2000. s A A —H R G R ORES 4 b
A R AL, 95 - 109.

FRAMERE, FEORAT, PRI A, 2005, S0 BB R R ORI R T
FE SN 5 SR AN WF T VAL R ARBF B R 2 4 (A 2R
Bl2# i), 33(4):85 -87.

AR, SCBEPR, BAATL, 2012a. ARl 5 W 45 4 X 22 wf 2F



41

T T A R XA A - 2 K AR S5 LA SR ) W ) - 911 -

A SRR L S . BT R AT, 49 (1) : 220 -
229.

BERE, BURIL, b, Az, B, £8, 2011, Bt
Rl LT 0 A Al A2 T A2 SF B e e R 1 i /N B AR
WA, B A SR, 22(1) 1206 - 214.

BMEEAE, BT, AT, 2012b. Rl 50U bR [a] A 58 4t

T 22 W RO S0 2300 5 s 1 ons . v [E R A AR A R
% 42(10) ;825 - 840.

A, iz, BURI, BufE, R4, E8, 2010. KA

A W5 K X ZE WF RS A R . A AR, 30
(23) :6380 - 6388.



	KCZS1304 25
	KCZS1304 26
	KCZS1304 27
	KCZS1304 28
	KCZS1304 29
	KCZS1304 30
	KCZS1304 31
	KCZS1304 32
	KCZS1304 33
	KCZS1304 34
	KCZS1304 35
	KCZS1304 36



