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Table 1 The relationship between
tho code value of the 5
spsciot and their densities

WEN -2 -1 0 1 2
Code wvalue
XNt P; o 1 2 3 4
* S0 P; o 1 2 3 4
BREXZEE P o 1 2 3 4
HAKEN P, o 1 2 3 4
Ke2m& X & 10 20 &0 Bo

RBEHEHERRERT TR 2. MASTATGRAPHICS# itsift 81T £ & &t

%2 SUBRAREERMR NG AN
Tablg 2  Strocturel matrix and rosulis
of the 5 spscies co-existent sytiem

aaho P, Py Py, P, X Y MmUY’
1 -] =1 =1 =1 1 24 24,5
2 -1 -1 =1 I -1 4 3.4
3 -1 -3 1 -1 =1 5 i3
& -1 =1 1 i1 26 25.1
‘s -1 1 -1 -1 =1 & £.0
e -1 1 -1 31 25 24,0
T -1 1 1 -1 1 25 26,6
8 -1 1 1 1 =1 ¥ B4
9 1 =1 =1 =1 =1 7 5.8
10 1 =1 =1 1 1 29 28,8
11 1 -1 1 =1 1 20 20,4
12 1 -1 1 1 -1 8 5.3
.18 1 1 -1 =1 L 2o 20,1
v ! i1 =1 1 -1 7 el
LE 1 1 1 =1 =1 7 5.9
18 11 1 1 1 81 50.8
17 -2 4 6 © o B 8.3
18 z 0 0 o0 o 13 14,1
T 6 =2 o o0 o0 1 11,6
20 o 2 ¢ o 0 12 18,0
21 8 o -2 © 0 12 18,0
b33 6 o 2 o 0 14 14,5
23 o 4 0 -z 0 13 15_5
24 6 o 6 2 6 1% 18,6
25 0 @ a8 0 -2 3 5.7
28 0 o 6 o0 2 51 4.8
27 s 0 6 o0 o 13 13,8
28 6 0 ©o o0 o 18 13,8
29 o 0 6 o0 0 18 5.8
so o 0 0 o & 18 13,8
81 6 o 6 0 o9 14 18,8
52 a o 0 0 6 14 13,8
a8 o o 9 o0 0 14 13.8
14 o 0 R T 13.8
35 ¢ o 0 5 0 14 13,8
s ¢ 0 ¢ 0 D 14 13.8

s, BHEETUGERERERSERE
ke EEN L e i P
¥=13,7569 + 1,4583P, +0,3750P,
+0,3750P, +0,1250P 1+ 11,0417x
-0,0625P, P, - 0,1875P, P,
-0,0625P, P, +0,8125P ,x
+0.,1875P, P, +0,3125P, P,
- 0,0625P;x +0.1875P, P,
+0,0625P,x +0,1875P ,x
-0,6354P% - 0.3854P} - 0,0104P}
-0,0104P% +3,4896x> (1)
AP, Py, Py, P, ﬂ]xﬁﬁ]y‘]ﬁﬁ
Md, RFG., BRARK. SELREH
BETEORBE, VIyRem SR &
B, & F &%, ZEBREIERAEREKE
(p<<0,01), HXFHN0,99, HFBHEEP
BT S W e, WE2 Bl
HHBE SMEEESHE. BREXMN
TR, KT 10% MEE 10% BEKE
Eﬂﬁbn, bl, bll! bll, bl!f 'bll! b!!
by HeiAT 1 ¥ BFEKEMNHR 6 4, K
5 % BEKEWET 4
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V,.=13.7569+1,4583P, ~ 0,6354P%

Y,=13.756%+0,3750P, ~0,3854P;

Y ,=13,75694+0:3750P,; ~0,0104°% , (2)

Y, ,=13,7569+0,1250P, ~ 0,0104P}

V=13.7569+11,0417x + 3,4896x*
EREHXA N R LREDE 1, el (PORIRIING(Pa) R ARS8 A R,
X4 TR 05 R B R 2 0, UMM eo s LR S R, RIRKRZ, TIRKS
SEMBTELSBNFL ISR TENXAHANTE, ANNAESRENR BROSK
M B BT R R . R R R R U R R RBWRK, FRREKA
W, BRESEEXZ, 4BLSENEWRTE, HAREBRAL, NEE-HEREE
ERIARAD A 0 KT (6P 2 3k/80), M MRBRIBEN - 200 0 L/8D, HHEMN E #L
TS HE S BR300 K BT (203 /60 WA &R, BHREHME, AN, BEL 2 90
LB R e ORI & E A5, 13,183, 6,975, 6.473%A14,97%, X H &KW
BRI A R REMR K, WAL TGE AR e EERA. ZS%
ERRBHATMEAEFRANERE—X, EHRMES, ARZA, SRAZHRET, &%
MR RS 8, =6.20, KIW's, =3:21, BEHER 6, =1,34, BIEHLEW o, = 0,63,
BB, KANE 4 RFOHES R A R R AR, (ER4 T B 5 s x
RAMKEENBERENEX, STEM—MRBOER. ZASE 2 pR2ITEHHR
B Y SHEMEEE X ®RFR p—R SRR R RREIRTR 4 RS Wk WA
TRBARMEATHERE HX— A AEH LR, SR TS E R T10k/H RBEN
-DE, WEERREBRS, BRNTEHRVE, SEEHTIH, HABLPRER
L. BARLTUGEESHERWESRRE, Like TGS BET 1058 I RBEN
-DE, WERRR, BHIRLYRLTURER KT 5%, RUEEIRAN, FHRERE
90% Ll |, HEHETMERBRNAER, 2HE UREEEY 10—30 /K2 E @ 2),
BEAAEXE FHAY, T8 20k/HUSTREY, 3 5RHE IR H TR
BoR, XETHREYE SRS RN RECR B B0 2l BB E 2 —,
2,2,2 REMESH FEHR0OEE &SRS YRZ A, A—PRRRRAEEELS
AEEMLY, BRT—ASEHERRENREE. AE1THEHEHEN REPD ML AR
(P.), BEEASEE 02 M, SONESEESRARREEZ BN, BS54 NERBHE
X1R0ERHEIRAE, EIRFEBLTBRTTR. X0 RGN EIFKARRM Y
RRAMMEEFESHE TR, TRE BRI, MR by U
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Py, fteEmb, P, B4R, P, BEMEHE,
Po BEMEN X #2056

ear

%

S

o BENARARTAR .
The prrcemtage of citrus red mite killed
-

. (=]

2

-

WAttt
W AU
Density of citrus red mite
W HENRPEMEE S ESHE TSN EE
Fig.2 The relationship belween the
percentage of citrus red mite
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M3 FEHEERRBEMHIRAZEAARE TR BN RHEE
Fig.3 Respouse surface of the pumber of citrus red mnite killed under the interaction

between species in the multiple predator prey system ]
Py AKE &S, chengi), Pa, XA (A exsertusy, Py BREWEK(A, nichols),

Py wEMEwA, vulgarisy, X, W4 MR, citrd
EF, BERMZBMTESLNMIEH. HEEESEERBNEaRthE = % m., 4
REZH A, ARREZECNFERFMEITRANEN, 703 &8 008 MM XTI AY
Mg FR. XBTEERTIZTHIEOREE BRE, SHRL2TY 4%, BRHAE
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B G—J, &rBh, 304, BRASSE, LB ESEEMBHEIFRXR.
AEAPTHRBEL, B2MEEETERBTNHFERETRAR, BEESM S E K A
W, REWHEEVEBEMN, ERNEEREYEERHE TR SHe RS oE
WifLL, ERREEMNHBETHERRAINES, BMFRAREESHEREYXAESRLL
B¥HE.
2.2,3 EHXFHENBENAS IHNBE-EFREEEENA REEHRMNIE
M. RETERZHEANKATRSEHSNENRBEEFX, MEAEKBT # & X N5
e MMAZRD L BREERNOCK/FHABEHHEEER, BUZEFENRE X ER
MMERTH, FEERSERMAE, HRRETREXR, DBERBORLREFR M4
H. BT E2RSEE R0/ AR SRARRERABHFERRNEEAS . 3 &
B1REEEK—NESY, HEER O, EBEEETHHEHA: .
-1.2708P | - 0,0625FP , —0,1875P . — 0,0625P , = —1,9336
~0,0625P | —).7708P, +0.1875FP . +0,3125P , = ~0,3384
~0,1875P, +0,1875P, <0,0208P, +0,1375P, = —0,4116
-0,0625FP +0,3125P, +0,1875P, ~ 0,0208P, = ~0,2347
Mt HFZEHAE, P =1.65, Py=—-0.07, Py=-0,64, P,=-0,55, B} 4 FRHE, "HX
W, KA, BRSNS BHSKNERLAY 3.7:1,9:1,4: 1.5, RREFAHET
REESH, it MBHNERERS (V=20k, HEA%B% 76.7%. HMARREH M
BERE, SREMMTE Er GnE0do ERSE £ 8. HEYw, mEkNn,
KIBRAENDS, SAMATHREE, NTHETREHELTS0EEER, XERKE
. RPN I 0 BRI RBNREILG, TRASEBRAD., WAIRBEHRMNRER.,
REBRAAGE—FBEHL. HAVHEFLTRAASHBREER PN, FHEEARE
HERAETLN, REASTNEAWERETh, BN#—SWAELESEREYHAIHE
RERIFBEE+HEENE L, , -
3 g : ) 5
3.1 5#%&?1%5;#5&#%?%%&?%7%&%%& I?&ﬂﬁ%ﬂﬁ%*ﬁ@s ™~ BT
%‘Eﬁﬁémﬁm&kiﬁﬁﬁkﬂqw Hoob MBI R A TR SRR, HXNE
B, ﬁﬁ%ﬁ?ﬁ'ﬁ#ﬁﬁ?ﬁ’tﬁﬂ%?ﬁ#ﬁ(?<o 01, EFHMEMERRZ, B KHZK/KN
BERERZ, XFE ORBNRER38% Eﬁﬁ%#ﬂ‘t. MBS EL2MENHEERIE
H, HEERBAEN . ETEREBSTREETNESREIDSHBEEA, #TRHEE
PR R e AR, ﬁ&%ﬁ%ﬁﬁmlﬁﬁﬁ%ﬁmm,
EREERREHASATEY, ARaBNGRnRERE TFTHOSDREEE, X F88
FHEARSHESN S, ERBEaTRANBEEIGES, toadnk, Haink, %
BASGEHREN N PRI RB LM AN, REHBFHRENR TR KT E
BH. FHNERKELMBALZEET4—06 4, 2BNL, KIW, EEARGNEE
WRLE2,3:3,5:13,2:3,8, X ESREXFEENASTHAEERK, ERRHUSHELM
B R TURME, FEAHT ARG, NTERBHEER. HiNE kb K& LD
e R IT R & MO R Ay (R 4P WA AR R LR & M) 28 I F A Fh B
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3,2 REMGHEIERRERDSHA4KRD, BN, BREIRNMX. RE EX
Bz FAFERELEHMETR, BEFRRFATRERES—#. FEESAFERATTR
BEANMEF—F, £HI§, WREMEARRSEET HLTERALRERE, TUE
HEERHEEHBINEANEREOME M, EARFFEED 3 K/H RSB E 5 1),

HEEBEMTRE. Ko THERERANEEA. KR yEBIEC, RMEDEH 8N
b AT ] A E T iR ARG, ARPAREKESERTMRERZ; SHARRY
F B A B KA FRK H iR E B T T 304 A& | % @ED,

E), BEMERHFEEMAEM, HAeRDEZMN, HERIEEMRRE f, b X %
R EADERD, BRI RBRBINTERBREAEKR, BHRIR, HEE
x, MHMHEFHRERDER, RZUWATTRENES. FEMAERGATTRAER
HERALGSAR. WEHI TREHSRUEFRR/N, RENR-MERANHEIT 3 & AR
W, YRBE>I1HEEAHEARABTRE. RIGMAMAITREERRA, ZEENS
BEATF O HEBER B TR, XEELM TR SMEK, EHEIRE, SHER
BRRBXRG@, =6,2), FFUHERENRN AR ITREERR. KA S MHTED,

{ERRFEIFHR, G ENERBE K (0. = 3.2), BTLUXFRNRE T BT R4 BHRA,

HEAN SHAeRSRGT R/eR R R, TRRKSESBIEE 2% RITHRIE%
®, MERASRIAGBENTK, BHTFHABEEGHEINa,=1,34, 6,=0,68), BT
EfMmARMARAEETREERS. H1mRRASE S5HEEEE TS EEMrcH
HeRtBZHE, ARMKETEERE. BMEMHEERZMTINEERSE, KBIE
LXFERMRE R SR ER AT R E. FUE 3 -Fhask 31 ﬁﬁ'ﬁﬁﬁﬁtﬁﬁ
38 AT 8 .

3.3 FEH, BEEHAHEERE T HEAL, %ﬂ&%%rﬁ?&ﬁ#’lﬁ?ﬁﬂﬂ b :.‘?_-:'-—
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FORAGING BEHAVIOR OF MULTI-PREDATORS
FOR CITRUS RED MITE

Wei Qing-Cai Zhao Zhi-Mo Li Long-Shu
¢Southwest Agricultural University, Chongging, sio71a)

The Foraging behavior of four predators{Stethorus chengi, Agistemus exi-
sertus, Amblyseins nichols, Amblyseius vulgaris) for citrus red mite(Panonychaus
citridwas investigated,as well as how the interference among and within
shecies occurs,by using the rotational composite design of quadratic regres-
sion, The predation model of the four predators to citrus red mite was
obtained. ¥V =13,7569 +1,4583P, +0,3750P,; +0,3750P, +0,1250P, + 11,0417 X -
0.0625P, P, - 0.,1875P, P, - 0,0825P, P, +0,8125P, X +0,1875P, P, -0,3125P, P,
¢.0625P, X +0,1875P, P, + 0,0825P,. X + 0,1875P, X — 0,6354P} ~ 0,3854P% -
0.0104P% - 0,0104P; + 3,4806X %, The principal efficiency analysis on this mo~
del indicated that an increase in citrus red mite density has significantly
increased the predation of predators on the pest mite and has a greater eff-
ect than any of predators, Among the four predators, an increase in S.che-
nigi density has the greatest effect on the increase of predation,d.extserfus
has the second, 4 nichois the third and A.vulgaris the weakest, As the pra-
dajor density increase,the inter-and inira-species interferfences occur,which
are largely related to the size,activity,and searching efficiency of the pre-
.dators, S ,chengi has the greatest interference between different individuals
and with any other predator species, and A, extserfus has the second grea-
test, which reduced the predation in high predator densities, However, A4,
mehols and A, zulgaris have little interference in this experiment densities,
they even promote each other and increase the predation as the densities
of the two predators increase,Because of these,the highest predatism were
obtained in the prey density of 30 and the optimal proportion of the four
predators in the multi-predator prey system were 3.7:1,9:1,4:1,5,

Key words: Panonychus citri, citrus pest mite biological control, intra-species
relationshig,
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