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Occurrence and management of fruit mirids
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Abstract Outbreaks of mirids ( Heteroptera: Miridae ) have recently caused serious damage to fruit crops in China. A
variety of fruit crops, including jujube, grape, apple, pear, cherry and peach, have experienced economically significant
damage, including the die-back of growing shoots, bud and flower fall, leaf perforations and misshapen fruit. The species

composition, damage and outbreak frequency of, and management strategies and control methods for, this group of pests

are reviewed and effective control strategies discussed.
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JLEE K e dl AR AR PEALEE T R A X | fE
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1 RHEENMERRE

1.1 REHEHEEME

FeE A, b B RS O RN
(Apolygus ) W) 4% § " Apolygus lucorum ( Meyer-
Diir) \FEEH W JE (Lygus ) B ELH ¥ Lygus pratensis
(L.) LA KB 16 H i )& (Adelphocoris ) 1) v B i
Jakovlev, B 78 H %
Adelphocoris  lineolatus ( Goeze ) 1 = & H %
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2005 ; HMERE S, 2007 ) o H A R A B B H
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W) b 35 U A M A o A (R R A SR AL
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OB KR R <3 N7 o S o O 2 S
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A GRS, R R B A28 B AR A i
M, AT 52 5 I ™ T (BRI RESE 111, 1992
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FELT(1992) 3 it A i, R AL A B BT A e
SRECPFEAR Y 5 8] 5 Bl E AR — R, AT IESE T
N E A SR BOR SR E dUR S g AR
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i BT (25 A4 ,2005) .
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PRI A/INR AL, BEE SR AT, /NR AR
i W I O T 2L, s J5 3 5 BN AL
FERBE, B, b TR, B R,
SO T (5K 574, 2007) o B4R BN
RO/ BEE LB O/ GO L, B2
S LR e I 2 33 4P L A P I RN E S
TEE R JH [ 52 %, Weme A i Hh 208 (U, 2 )
AR Ab S v B 1S e 2R A SR AR R 2
4, BEERE AR, PUELZEME, R4
MRS IR AL (KRS, 1992) o

1.2.5  #8Hk iZd DU e BT R AR B i
25 AR B R R AL, T IR A
Pk IR o WCF 2%, 51RO AR B4
Pk dtsz F ST RPIR, 5 B 2 A HL
fLil ek AR 4, 2SRZ2H, okl ab % BOR K
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2.2 IMEXEHIETENRM

SEMEN KA SEEA R KA CH (TS
B 19635 1124954 2008 ; Lu et al. , 2010), T 4
ER(1963) BB 9E B/, S B WG I B AN I & &
A A IR 1 G SIS T At U AR TR 1 UL A 1
X GEEEATN SR, IR 23°C A A N RS
RO B S 0 PR B & (] 2% 0T A,
2008 ), 3k e Ik AV A I B 2N R A 0 R
K (I'12%70%:,2008 ; Lu er al. ,2010) , 7EdL 7 A H
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— HBAL, WU T B N AR T4 5 %
BRI, A R T B i R RS I 7E SR
(70% #180% RH) kT, 4% 15 i I 1) 9 4L % A
v HRI BTG 8 B L 1 7 i R B R A B S
AR AR T X S S 803 B 2 K (Lu et al.
2010) , Bz, ZWE B RIA M TRES N E
Ko 4 A0y 55 WA B IRE AL 0, B TR RE 95 12 iF
L3 U A B IR A , A A I R A RO, BRI
WG A — Ak A (1] 2% 0048, 2011a) .
= PIASALLSI 00 8 7, AR T 2 52 1) S T sk 4% B
FRg EELN 2K, 25 SN0 X 4 0 R 4 B Rk 5
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SEEUGMRAL, GEZ ALt ], SR E SR TR
H AR DRI R A5 S E 2+,
T X 5 S A B D, B R AR IR R S 4
H AT (AT ,2011a) s & IR GE A 12
PEER E UG B AR (ST 55 ,2011a) o SR WENF
B AR X J7 4 AR A58 N, 814 3 BT 1Y
PR P S 08 i T Gt A% 2 9 33 O (o
fiE45,2011b) .
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e FEDRUR A6 A v ] T AR T 1, R R
AT T B I6 A AR S A A% O] (TR SRR A
HHE i) il &, 5 % K K (Lu e al
2010) , X RS XA bR U], 3 3] e
(R SRR T s bR A 1 T B SR 9 R A A IX R (1]
MITAE,2011a) W] T — N, BARGH A
RERAT KITRE ST (Lu et al. ,2007) , R AGIEIEF
B 320 P25 DX ) SRAR At 15 i A D R PRI A FH I Rt
K. 20 HEZEAREY O & AR A H O IS A A2 3
F R AR A e, SR DX e 0 i T 0 R (R
JUER A5 SE 1L, 19925 ¥ 43 T8, 19925 5K 9k J7,

1992) , PR IHG G 126 s DX SRR & 1 i 5 40 FH 4 1
MR RIEATF TIRABET . R IX WG 15 A AL ]
AE S TR R AT MLBE A R AR A R &,
—BEAL G A 24 0 5 A AR B O T ) ASCR (9K IE
REAE,2009 ;[ 712%IT5,2011b)

Biia AN R i H RSt i AR ™ Y
—EEFA , LIRS ARk PR A AL
B BARA KA AT E AL, LA
fEEINE, FF RN, D e REZE, BALEM
AN FAS it 245 B ALANE , 3 B BT IR A5 R
%o
s R

HIGG SN HE S0, A — & W ATY BRe
(Mueller and Stern,1973; Bancroft,2005) , 4% H &
WL VR AT Jey % 5 I 1) & 2B A 3 52 ) ( Carriere
et al. ,2006) , K11, Nordlund ( 2000 ) 1A K # 5 %
(R B 250 g IO R BRI R 5 L 9 LSRG W ( area-
wide management ) , %% 5 52 MU A 2 £ 1 A
RETEZFpar FAEY) E IR TG 3, Hoar EAEY A 38
B 147 B, AT 1A 30 M (B MR ALY,
2008 ) , HFa SRS R ol HEAE AN (] ) 2 32 8] 5 %
F L GO S VR R SRR R AE AL B
ANFIZEARLG A SO 20 W6 B B A 3
225, JA LA B 22, AT Y T i R R B
(MARKFR) . WK, 1 BAHE B — VW H (A
M) RIS, EMELL T & H s 1E th 2 e &
VE T BT 2 18 5 L DX I8 PN 18 2 AR B 2 TR o
JAURR A1 o DXl R 4 A A B R O i (K
UEE,2001 ) , NSOURA: 2822 1Y #f 5, e 25 () L i EE 4
HIBTEAFAEY LRSI Bsh &, fEm | 158
P HAE FEH EEWAR T OB B A4
T, HR AN TR 28 2 42 i ¢ 15 066 10 DG B O
A5 M T R S i R DX R (1] 2% 0T A,
2011a) .

RIXEE BN A, A0 B %
Y(OR S NS00 7 S A B 2 [ N S B TR 0
S B A e AR ], B DB AR B 4 32,
T A A T U D B A P R B IR B A AR
LiLg8

5 FhigiEE
5.1 BERASZFEE
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2R W UM U R R A % S @R R ©
AR LI UL 1) , b B B AT B ) RATRE S, T
LR BRIk e A s O, I L5 A 48 1535 0 UL
JTA R DX, BEAATE A ML A — 7 X
& HAT, AR AR 2 R AT A T L
Z MR PR A RN 75 3% (1724005 ,201La) o %
YR 5 b A O A R o0 A ) AL L P A S E
S A% T ) S M T T R R A A A AR
7k (111240058 ,2011a) .

KK (1986) WEFT 1A T 156 XA AE 1) 18 T B
BiiifidEAs , Michaud 25 (1989 ) X 15 16 fi T S SR Y
LUFBEIEAT T WF5T, 1001 9 58 T 4 15 I 0 SRR
FEE LT BRI R A HRIE , %8 T 20 5 %0 T4
PRS0 A T, OO SRR B 22 T R (EL(EL A R AT
I, FI i RE LR W 005 B A SR, D/ o5 B Y
Tl ISR A

5.2 BhigiEHA

MR ER W AR R & R R LA, SR
LREEBTIA 0 3 A B R A R A
FRIFAL I TR 7= 25 15 s pi ol ] 3 2R el 30 (1) %ot
&% 2011a;Lu and Wu,2011a,2011b), Hf,9 A
Hhi) Bk ZR Ak T i I 1 23 el 193 B A A BT 3 BE
AR AR 26 He g R AR B A AU R e T R
a4 A TS AR AU
AL, DRHCRR S 45 2 K2 Bih i B AR AL (1)
M4k 2011a)

5.3 ZEMisER
5.3.1 RABAE W TRRAESAGER 7,
1M HZRRER A EF W BIRHE AR, 584~
LA B, B R B I S SR R U 45
G B A AR H 0 i, S 2% B A A
PR T BR AL A B R B 45 T B RB 05 A R %
R H I MEE

SRE G AR AN AR AE R b S8 U AR T B, TR
SRS A TG PR 3 o AR =, R ik
/D IR 0 A R AT T B A ORI D SRR
SEWENEE, FEEICEMIRBEX, ST EY
A S B U e AR O0 R e DRy R el D AR
LRAE Rl AN RB AR R

SRE LR L O L B T (SR TS
Hg4E 2005 5 S 475 55,2009 5 7] %7045 ,2011a) |, (K]
I B AR L 7 DA R 43 AT, 38 ek A% 2 BY R DA A

I R e BE A% IR R A A U, 7EAR AR AE
TRAERYACTH S5 WL AR, 25 09 4 B 28 D KR 0 7 78
AU BT G BE L, 5 HL BT BRIX SEFR B, AN 2 R
LAY TR B AL S AR S BIE R, 8 1 2 Z= Y R
S BTFRAERR ON , BEAT 45 2 3 A1 A< A FIAR 164G B Y
A H SO ) aE i R REECE FEE

PP 7 A FH R 320 18 2 e 42 o1 RE B8 A5 208 10 e
A4 M5 W% B 858 ( Robbins et al. ,2000) , 7E
LRHBR A FAY) B AR KR — B g A S L
(Bl =45, 2007 ,2008 ) , ¢ HI 2% REALAE O S0 H
W P T 5 R RS Y T PR I A A A R
el b Ji i1 A 7L, R A% Dl /b 2 WA e . RIS
SRR AL, BEAE 2 W e F AR T AN T 110 bk A% O
IBEAL IR A A 28 L 5 5 TR SR A5 R i 1
T G A Y B AU R, A R B
R RAN B, BEAE A 50D IR (Ve 4 0 ,1992)

[ N A Z2 A5 E Y 1) T 66 0T 27 3 10 O 47
P, iR 75 4R B 0% A 000 By 6 B i, 1) 40 R 2
SLVETE VAR B VA AR AE B BRI AR T U (Stern
et al. ,1964; Clark et al. ,1995; Accinelli et al. ,
2005 ; Swezey et al. ,2007 ;Lu et al. ,2009) , HHE
FEIAR D FHAE R AR 5 i Y B 36, ) HL 2R el A)
e R 2 B0 W 19 KB R AR A e 3 (TR
I FI 5K 271, 2005 )
5.3.2 WIERER  HIEX O O T O
ORI — o 1M, AT 0 A2 A TR i 1
Py bR A —B (A 5 ,2010) , H AT
M54 B W 322 T 5 AP RE R D (1] 2% 04,
201 1) o 7R Z0RS B BRI
FTeRE WA —E B BT IR ROCR (R, 2008 5 5K
A2 45 ,2009)
5.3.3 £WBiE AWM EERHEEAHN
Ho ARG ik R MR A BRI T L
SEOE AN A AR AE /1 FFE (Arnoldi et al. ,1991),
{2 HG P i) S5 o 47 o) A0SR 3 A B A (Rl 0 45
2007) o ARELE FEAEFE (1958) TEA H AL T 3
Fheg HE o0 27 A i, AT IR E S F A% AR
AR IR R o DN ESN G| 2 Az 0 A5
HIRAR AR A, 35 B IO 5 | HE 1) 5 i o %
W Peristenus foerster Ji§J) 45 T 0B 15 W56 () AR 4K
it (Day, 1996) . I [ 7E4¢ 5 i 27 21 1 BF J5
VT IRAS T R, rp Ol B 2 e AR P 1
PG ITSE P T 21800 25 U Peristenus spretus [1)
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= WA T %% ( CAB International ,2011) , FL1L &
AV Jm R k5 (1984 ) 7S 1 WL 3] — Fop fif 21 (5,
A A IR B A AR R, FOA 30% oAy, ARk
SN AEFE (1958 ) W AEAR T A L — Mk £1 40 5
A, X 2 bl A R S AT S . F L
AV RSB R R Z NSRBI ERE
( Beauveria bassiana ) , 3¢ [E 7F W J7 i 7 K = WF
GE, I 2 AR AR A= 57 AR R TR R 58 [ e
B A TR ROR (R 25,2007 ), 3R I i ok
DL 6 2% 5 R I R TR o

BERMEEE R T RA S AT R 571
5 A ANTS Je R BE RS R 0 RECE LA
(] 0T T AR I 41 L F Ak 27 B 16 B B 1)
o ENARET B HRHR B E B R U AL
2 AEREAE A F T 0L 68 AR A (SR A
S5,2004 ) , = R Y S 2R Bl 8 TP A7 R 2 7
AR E % (McBrien et al. ,1997), BN ET
SRR PELE B R BT BAE Y K W) 3 e R 5
VEVE AT 7 WF5T (RIS, 2010 5 5K i 4%
2011) .
5.3.4 =EBhiE AL Biia iR B o
B G S B i BRI, BEAE I TR TR R R %, %)
THGHHA R FHAT T i1k (Liu et al. , 20085
sk TF B 4, 2009 ; 4= &k 4F, 20105 [ 2% T 4%,
2011b) , AN[] £ 1 75 R LA B I R 7 3k A% 1) 235
RA 5 VE 2 A L AL = 5L TR 5 400 BR
HAGHEX & B G A AP I ROCR . BARGE
WX IR 43 A% 2 3 b T BUR Y B (56K B 5
2010) , EAMY TS s Al sr A 25 R e, £
B X 22 B 28 ALY A% HUR) 7 AR BT PE (Snodgrass,
1996 ; Snodgrass and Scott, 2000 ; Snodgrass et al. ,
2000,2005,2009) , P 1% B 16 4% 5 W — 221
BRI Z B0 R A R B 25 IR 1T, DA
1 24 X S 5 Y B IR ROR  SE 2% 4 H B BT
PR A

BTG R B i, — S BRI B IR I L,
MR A R A R B A B 0, 456 T e 285 2R K
B T IR . BT, SRR SR E B 0BG, S ik
arn, oA F AR Y DA TR

BN, AR AR S i A AN [ A H S0 b 0 B
R B AR FNAS [R] SRR b 1) A A 5 o, 7 4R
A i Lo A () R L, A R R A U
PR A A AR R A 5% 7% R B i i L, 25

Fris A B iR A2 B if 4 BB iR A2 BT A T
B, ST R 0ORT ] 1) SR 2 IR A BT P RO
PRZ R 2R B 22 A 7 B AT I R e

£ 2 3Lk ( References )

Accinelli G, Lanzoni A, Ramilli F, Dradi D, Burgio G,2005.
Trap crop:an agroecological approach to the management of
Lygus rugulipennis on lettuce. Bull. Insectol. ,58 (1) :9—
14.

Arnoldi D, Stewart RK, Boivin G, 1991. Field survey and
laboratory evaluation of the predator complex of Lygus
lineolaris and Lygocoris communis ( Hemiptera:Miridae) in
apple orchards. J. Econ. Entomol. , 84(3) :830—3836.

Bancroft JS,2005. Dispersal and abundance of Lygus hesperus
in field crop. Environ. Entomol. ,34(6) :1517—1523.

CAB International ,2011. FH%E4 4516 IR H §UE ] = o
J&. CBI-Newsletter, 8(1) :5.

Carriere Y, Ellsworth PC, Dutilleul P, Ellers-Kirk C, Barkley
V, Antilla L,2006. GIS-based approach for areawide pest
management ; the scales of Lygus hesperus movements to
cotton from alfalfa, weeds, and cotton. Entomol. Exp.
Appl. ,18(3) :203—210.

Charlet LD, 2003. Plant stage susceptibility and economic
injury level for tarnished plant bug, Lygus Ulineolaris
(Heteroptera; Miridae ) , on confection sunflower. Helia 26
(39) :83—92.

Clark KM, Bailey WC, Myers RL, 1995. Alfalfa as a
companion crop for control of Lygus lineolaris ( Heteroptera
Miridae) in amaranth. J. Kans. Entomol. Soc. ,68(2):
143—148.

Day WH, 1996. Evaluation of biological control of the
tarnished plant bug ( Hemiptera; Miridae) in alfalfa by the
introduced parasite, Peristenus digoneutis ( Hymenoptera;
Braconidae) . Environ. Entomol. ,25(2) :512—518.

Fitt GP,Mares CL, Llewellyn DJ,1994. Field evaluation and
potential ecological impact of transgenic cottons ( Gossypium
hirsutum ) in Austrilia. Biocontrol Sci. Tech. , 4(4) :535—
548.

Fyer E, 1980. Weed sources of Lygus bugs in the Yakima
Valley and Columbia Basin in Washington. J. Econ.
Entomol. ,73(4) :469—473.

Fyer E, 1982. Weed sources of Lygus bugs ( Heteroptera:
Miridae) bug complex in central Washington. J. Entomol. ,
75(4) :724—727.

Fyer E, 1984. Damage to vegetable and forage seedlings by

over wintering Lygus hesperus ( Heteroptera; Miridae )



34 ZEMRR G RN R ) R LR S PR EOR - 799 -

adults. J. Econ. Entomol. ,77(5) :1141—1143.

Hardee DD, Bryan WW, 1997. Influence of Bacillus
thuringiensis-transgenic and nectariless cotton on insect
populations with emphasis on the tarnished plant bug
( Heteroptera; Miridae ). J. Econ. Entomol. , 90 663—
668.

Ikeda F,1975. Ecology and control of Lygus spinolae damaging
tea. Plant Prot. , 29(11) .437—440.

Liu YQ, Lu YH, Wu KM, Wyckhuys KAG, Xue S, 2008,
Lethal and sublethal effects of endosulfan on Apolygus
lucorum ( Hemiptera: Miridae ). J. Econ. Entom. , 101
(6) :1805—1810.

Lu YH, Wu KM, Guo YY, 2007. Flight potential of Lygus
lucorum ( Meyer-Diir ) ( Heteroptera; Miridae ). Environ.
Entomol. ,36(5) :1007—1013.

Lu YH, Wu KM, Jiang Y, Xia B, Li P, Feng H, Wyckhuys
KAG,Guo YY,2010. Mirid bug outbreaks in multiple crops
correlated with wide-scale adoption of Bt cotton in China.
Science ,328(5982) :1151—1154.

Lu YH, Wu KM, Wyckhuys KAG, Guo YY, 2010.
Temperature-dependent life history of the green plant bug,
Apolygus lucorum ( Meyer-Diir ) ( Hemiptera: Miridae ).
Appl. Entomol. Zool. ,45(3) .387—393.

Lu YH, Wu KM, 2011a. Effect of relative humidity on
population growth of Apolygus lucorum ( Heteroptera:
Miridae). Appl. Entomol. Zool. , 46(3) :421—427.

Lu YH, Wu KM,2011b. Mirid bugs in China: pest status and
management strategies. Outlooks on Pest Management, 22
(11) :248—252.

Lu YH,Wu KM, Wyckhuys KAG,Guo YY,2009. Potential of
mungbean, Vigna radiates as a trap for managing Apolygus
lucorum ( Hemiptera; Miridae) on Bt cotton. Crop Prot. ,
28(1).77—81.

Lu YH, Wu KM, Wyckhuys KAG, Guo YY, 2010.
Overwintering hosts of Apolygus lucorum ( Hemiptera;
Miridae) in northern China. Crop Prot. ,29 (9):1026—
1033.

McBrien HL, Judd GJR, Borden JH, 1997.

suppression of  Campylomma  verbasci

Population

(' Heteroptera;
Miridae ) by atmospheric permeation with synthetic sex
pheromone. J. Econ. Entomol. , 90 (3) :801—808.

Men X, Ge F, Edwards CA, Yardim EN,2005. The influence
of pesticide applications on Helicoverpa armigera Hiibner
and sucking pests in transgenic Bt cotton and non-transgenic
cotton in China. Crop Prot. , 24 (4) :319—324.

Michaud OD, Boivin G, Stewart RK, 1989. Economic thresh
old for tarnished plant bug ( Hemiptera; Miridae) in apple

orchards. J. Econ. Entomol. , 82(6) :1722—1728.

Mueller AJ, Stern VM, 1973. Lygus flight and dispersal
behavior. Environ. Entomol. , 2(3) :361—364.

Nordlund DA, 2000 . The Lygus problem. Southern Entomol. ,
23 (Suppl. ) :1—5.

Robbins JT,Snodgrass GL., Harris FA, 2000. A review of host
plants and their management for control of the tarnished
plant bug in cotton in the Southern U. S. Southwestern
Entomol. ,23(Suppl. ) :21—25.

Rodriguez-Saona C, Crafts-Brandner SJ, Williams L, Paré
PW, 2002. Lygus hesperus feeding and salivary gland
extracts induce volatile emissions in plants. J. Chem.
Ecol. ,28(9) :1733—1747.

Sevacherian V, Stern VM, 1975. Movements of Lygus bugs
between alfalfa and cotton. FEnviron. Entomol. , 4 (1)
163—165.

Shackel KA, Celorio-Mancera MP, Ahmadi H, Greve LC,
Teuber LR, Backus EA, Labavitch JM, 2005. Micro-
injection of lygus salivary gland proteins to simulate feeding
damage in alfalfa and cotton flowers. Arch. Insect.
Biochem. Physiol. ,58(2) :69—S83.

Snodgrass GL, Scott WP, Robbins JT, Hardee DD,2000. Area-
wide management of the tarnished plant bug by reduction of
early-season herbicide treatment. Southwestern Entomol. ,23
(Suppl. ) :59—066.

Snodgrass GL,1996. Pyrethroid resistance in field populations
of the tarnished plant bug ( Heteroptera; Miridae) in cotton
in the Mississippi Delta. J. Econ. Entomol. , 89;783—
790.

Snodgrass GL,Gore J, Abel CA, Jackson R, 2009. Acephate
resistance in populations of the tarnished plant bug
( Heteroptera; Miridae ) from the Mississippi River Delta .
J. Econ. Entomol. , 102 (2) :699—702.

Snodgrass GL, Scott WP, Abel CA, Robbins JT, Gore J,
Hardee DD, 2005. Tarnished plant bug ( Heteroptera;
Miridae ) populations near fields after early season herbicide
treatment. Southwestern Entomol. ,34.705—711.

Snodgrass GL, Scott WP,2000. Seasonal changes in pyrethroid
resistance in tarnished plant bug ( Heteroptera: Miridae )
populations during a three-year period in the delta area of
Arkansas, Louisiana, and Mississippi. J. Econ. Entomol. ,
93(2) .441—446.

Stern VM, Bpsch R Van D, Leigh TF, 1964. Strip catting
alfalfa for Lygus bug control. Calif. Agric. ,18(4) :4—6.
Swezey SL, Nieto DJ, Bryer JA, 2007. Control of western
tarnished plant bug Lygus hesperus Knight ( Hemiptera:

Miridae) in California organic strawberries using alfalfa trap



- 800 - R B B4R Chinese Journal of Applied Entomology 49 %

crops and tractor-mounted vacuums. FEnviron. Entomol. ,
36(6) :1457—1465.

Wold SJ, Hutchison WD, 2003. Comparison of economic and
plant phenology-based thresholds for management of Lygus
lineolaris ( Hemiptera; Miridae ) in Minnesota straw
berries. J. Econ. Entomol. , 96(5) :1500—1509.

Wu K, Li W,Feng H,Guo Y,2002. Seasonal abundance of the
mireds, Lygus lucorum and Adelphocoris spp. ( Hemiptera .
Miridae) on Bt cotton in northern China. Crop Prot. , 21
(20) :997—1002.

Yong OP,1986. Host plants of the tarnished plant bug, Lygus
ineolaris ( Heteroptera: Miridae ). Ann. Entomol. Soc.
Am. , 79(4) .747—762.

WY, J50 , s, SR, 2010, S RS B B2k
LY FARE D) HE A WD A b f B AL RO B e, 53(1)
47—54.

fRIEZE 1998, ML E G R AR A R BiaHR. 2R,
(4):25.

Hosete XY, Rk K ,2007. 32rb R XA TS 3R Y
KA S BREOR. P EMRAE, (7) :28—29.

TUAER, 1963, MEMEA SRR ERIT ST 1, IR R XY
A K T LB A B9 VR . R PR 32 4, 2
(3) :285—296.

R, /NI, XU, ZRBRAL, Jusxff, 2000, 4% ik
2 YRTEALLE 1 73041 B s i LR BEFE. T ERBE, (5) -
17—20.

b, 2001, 3 o B A TR RS R R R
HUAR, 38(5) :337—241.

TR, sKIERE, FM, X, 52T, 2010, 1174 A
FE7 DX T 156 0 2470 O SRR I . B Ui, 53(9) -
993—1000.

FHIRER, BRAELL, 1992, 4 15 U R 70 % b SR Bl 1Y % AR
Hpiif. AL, (1) :15—16.

T, 1992, L1 AR LA R A A KGR
W, (4) :22—23.

BREZHER 2005, — ML AR K A R E A E R—5H
. Rz, (1) :37—38.

Zite U R, R, 2005, ARG E R AT
AFPHAEAR AR R, (2) 19,

ZEME v AR, SERR AL, AR, VAR R, T ORI S0,
2010. RHEHRPHRAE 6 Fift 3% U T LA AN [ 3 X 4% 19 114
FENFEST. LAY, 14 (18) :84—85.

XUBKEA , 5K~7 4 ,2005. A8 A B[] 4 52 48 A A v 37
B L7521/, (5) (51

Rl g, 2008, HuE A A IE NCE. PR AR S dEat:
HrE AR B

Bl s, Rty , SRPLT, 2007. A H LA IR BT 5T

BRI, AHYIRY, 33(6) :10—15.

Rl o, RILI, 2008, MRAEH R KPR, duat. &)F
AL 1—151.

Shipeh, TR 75 S0, TR A IR R A R L B,
2004. FEFM X G E R EGE. BYERY ¥#MR, 30
(3) :90.

IX4TT, TR, k2B 2R Ay, iR 5, g 2008, A [ERR
FERGE 06 S I A AR Ay R A I, B AR, 51 (1) .
1216—1219.

FI2%00, T8, IR 2 AT, ol U, 201 1a, W—AfAEZS
X G E MR A SR A/ AL 3 4. AR
FR S mps s Lol e, st B E AL R AR
k. 1—898.

12400, T8, 3228 2R AT, sl BB, X R 4, 2011b. i
FHIRAE 2RI E 10 Fi 3 AR XT 4R f5 i B W A i =
WEES). MY, 37(4) :154—157.

FLILE A =y S 3, 1984, JRFFE ——4 H G, WG
BB, (3) :36—37.

AR, 1936, MMUIEZ 05T, ERR St e E ), 2.
1—124.

TR , TR 0555 AR, B2 , 2007, HR 25 X R B
FRERERBREAR. hEZ, (2) :22—23.

S, 2008, AT LR i & A TR RUEL K 2GR B IR BT
208 3. F8% - ILZR AR R

RAFIR BRI, B3, 2004, HERE RS BB
MG, B BN, 41(4) :299—301.

REMEME,1996. MR E B RR A X BTIG. WL, (5):
20.

wacte, 2 SCH, TEGH, XIFR, N R, 2007, A IS AR
TRV X A0 A= T A R R RIAT. YOG A 43, 19
( 11):19—23.

W, WV, 2001, 0B I A R B Y & AR e T KB
. RS ,27(5) 3132

VEAR B, B2, T H 15,2010, 455 i e Rk 1 % A
5With. MEER, 3:52—53.

TRARRS, XL BE, IMK H, Witk 05 , 2254 38,2003, kA 37
H—EEE. WERW, (4) :54.

TRERAE KR R, H B 41,2009, &AL T B L ER G
HARAEYAER, (4) :84—285.

T, TR, 25404 ,2007. G IEIE SRR FIRE fE
FEREGABR. ZHARIEE,35( 35) :11409—11410.

ke i I, A SRR AT 2R R TR DA, 2011, S E AT
U o 25 252 1 0 5 4 ke A L 5 FNAT R . B AR 23R,
26 (3) :189—194.

sk, XI/NRL, fpHuf, BHE T, 2005. SEETE B AL
SN B R 1 R . B RE B, 14( 1)
28—32.



34 ZEMRR G RN R ) R LR S PR EOR - 801 -

Tk ZE, 1986. HiAEAS R AL B WIS & % 1 8 F Bk KBk
FERIES. AR AR, 13( 2) (7377

TRPRTT 1992, AL S G E G F R E. IR,
18(5) :52.

TRIERE, SRR, A6, X, 52 19,2009, R P9 A P
SEOTIEPEN R X S B G A XT3 ). R AR, 52
(9):967—973.

BRSNS, MRV, 22K &, akak 2, SRELBA, 58T T,
2011, GEWHBIEA RS R (R) LREIT A EPG
AT S HRIEHIE. T ERE R, 44(11) :2260—2268.

JAT" 5, S8HHT, 1998, A5 B U X A B RAMEPEfE . 5
B, (1) :54.

KELE, HmARY, 1958, =M E BT, RHE, 8
(2):97—117.

AR RS 1200, TR, IR, 2R A, TR R,
2011a. fRIEADEEIX G 5 I A D0 & IR Mk &
DR, R H SR ,54(2) :136—142.

RET RS 1200, TR, IR, 2R A, Tk R,
2011b. B2 FE R X 4 I B 15 T 1R . B B
#%,54(9) :1082—1086.



	kczs201203 231.pdf
	kczs201203 232.pdf
	kczs201203 233.pdf
	kczs201203 234.pdf
	kczs201203 235.pdf
	kczs201203 236.pdf
	kczs201203 237.pdf
	kczs201203 238.pdf
	kczs201203 239.pdf
	kczs201203 240.pdf
	kczs201203 241.pdf



