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Abstract: Ground life history of Cyrtatrachelus buqueti, a main bamboo pest, is markedly impacted by temperature.
From 2004 to 2008, the eggs and larvae in all bamboo shoots in three plots of a bamboo forest were regularly investigated
in Muchuan, Sichuan Province. The principal component analysis, as well as correlation and path analysis and decision
coefficient, was conducted to study effects of main climate factors on larvae population dynamics. The results showed that
the larvae population fluctuation exhibited a single peak, occurred in August, and the larvae population density gradually
tended to zero level after early October. The results suggested that the most important limiting-factor and the most
important decision factor of larvae population fluctuation were respectively the mean temperature and the minimum
temperature. Two forecasting models for the larvae population fluctuation were established, i. e., C. buqueti larvae density
(Y) and mean temperature( X ) follow the equation of ¥ = —0.535 +0.031X and C. bugqueti larvae density (Y) and
minimum temperature (X) follow the equation of ¥ = —1.594 +0. 600InX. Based on these results, forecast tables for C.
buqueti larvae density were provided, and two temperature guide lines, mean temperature of ten days 21.5 °C or minimum
temperature of ten days 17.7 °C , for controlling larvae density of C. buqueii, were suggested too.
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XA R RAT G, B A 1Y il 24 b A AR
I G FE R R K B IR B R A5 5 T (E 4E 18 A,
2002; 2005; Z= ¥ 4, 2000; 2005; [F #F B 5,
2005 ; #9545, 2005) o A KK 2RI R FRE D)
S BETE e UL ARGE o [N A G R He i R AR
o K H 5 30 55 28 A0 Y 56 F AE R W8 ( Drosophila) (1
/NSEWE ( Bactrocera dorsalis) Mg i K i HH 45 B b1 |-
Se )5 A it 8 (Biémont et al., 2009 ; Farrell, 2009 ;
Kishimoto-Yamada et al., 2008 ; B x4, 2008) , 6/
RAT AT B U Rh AR AR Al 5 A U ASE B 4 F Y
I UV TSIERS

AR SCR I FOEESEIT 8, EEARVILLT 3 A4
FRE: 1) KRG R HE; 2) 2
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PR TR T L R By 36 J7 58 1 1 A2 B SR RE A A
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L1 KEXMEHYHREERE

2004—2008 4 P4 JI| Pk )11 B 9K IR BRI 1 4
ZHEATPIRE, R HREE P R (ITHEZ
R >40% 20% ~40% . <20% ) ( F 4 84,
2002; Z=344, 2005) 4k 3 A, H B4R k6 670 m’
B ZZ 47 ( Heosinocalamus affinis ) K gy WL £ k5 HbL , 43
BEHAT NG BE S 50 ~ 55 MNAE AT, M THT I 4%, AL
ORGSR, B4 T A EA—10  EAK
JERAT G E % S E] B 10 K A A b b e i A7
o 666.7 m” IFEDT (SEAERRIC) BT A A 5 1 4 B
B BB 7 A EAI—10 A b A A AR L F
By (A 3E g gy ) %%
1.2 S#AE

BT R S R BAE (R st RO R 2, 1985)
454 1) 1 [ X3 R T B ASO5 R WL 1) <5 B ds
18 0 F RSy AH OG5 AR O B B D SR AR BN ) P 1
B E S HFE AR 6 MK T AR
(X)) VAV R (X, ) VAR AR AR (X, ) R BET
(X)) RRE H B (X) Koty BB 2 (X)) AT
KHR AT (BRREE, 20085 J )i LA, 20025 fif 7R #F
&, 20005 KA, 2001) , LR BE IR TR &
KGR HeT T g R, 23 0 T B 4 ek 5 %) 550 eR
B R RS BeR B U £ eR R — o8 IR BRI
—JC = R B ORI — JC U YR R B 3L 8 Tl AN [] 1Y o HRASE
RS 4y e 11 % B 5 O B U TR 1 B Ok &R EAT AU
A8 7 fe L Y B T A AL (B U5 0, 1993,
Kriticos et al., 2009)

1.3 HEFESH

i F SPSS16. 0 43 H7 R A4 X Bl 41 i 47 Ak 38 (38
FAK S, 20005 FFSFIE, 1990), fh £k B R H
Microsoft Office Excel 2003 #1213 543 4%
BT, 36 3 B4 I bR o2 3 B 5 B R B 1 90%
DL (BRREE, 2008 ; 285 MAE, 2000) . <K+
X T PR R R R A R R, =2Pr, - P
PR (P, S o B %5 B AR R r, N
SERNFHERAO%ENMHEERE) (ZE LS,
2001 ; BEMESE . 2006) .
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2.1 RKEXMEHHAERIE

2004—2008 4 7 H L f]—10 A LA &6 F 3
BB EWME PR KR RAT G 6 i, 0
S S RN ER L IF e ) PN R N A B ST e E W
IR TR 0. 10 3k, B 2005 4 8 H I fij Ht 11 %5 FE B
.9 A fy b b s msh,7 A2 8 A LA
Jp¥E R ,8 A A KDL BT, 2= 10 7 L A)
BB BERR T35 0.02 3k, MRAEE 1, KE R
MR EFEEDES H EAET A, L
2005 4F K 2 9 ) b Ay, m g A B A
HREMR TR 0.29 3, H O % I (H 2005 4F 3
MAE 9 H v 4),2006 4 AE 8 H i), Hogr 3 4R
TE 8 A By, X a) V-3 du 1 2 AR A kAT A R
[BF) F O, BT EE R S AFEAEE Rl £ RO
(F, 4 =0.098,P =0.960) , % B 4F Ji [ f1) BR 11 %% &
A IR B ARG R AR AR T A
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A BRI 2T A ey, o A da) LLE 0 % R i
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Fig.1 Larvae population variation of C. bugqueti from 2004
to 2008 in Muchuan, Sichuan Province
F. I-f] First ten days; M; H4] Middle ten days;

L. F4] Last ten days.
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K K, TT 2 TTHRR 58, 181% fie s FLRIE A 2 AL
2.2 SEEFHHHRABOFREZTHHRIG g, HARAEH 4 1.950, J5 22 STk R O 32.503%

2.2.1 &AERF ERSH RIEE YR E
WO R K27, 1985) , K B RIT LA KA
B/ RO KR R R R OK O RS A A
TR YIAH O, 3 43 43 A i %P 2004—2008 4§ 7
A LA—10 A LAy 6 F M F 7 3 47 B 7 41 .
M T AH: 51 F U B RRAE AR 3. 491 &

53— 6 Mo Iy 2% Uk R B b, R oy
BN 6.392% ,2.276% ,0.560% ,0.090% ., 1,
2 F o i Bt U7 22 TEk R O 90. 683% , M4 £
SR B AR R 1,2 FE R A O R I T
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Tab.1 The results of principal component analysis of climate factors in Muchuan, Sichuan Province
i: T } TR - ik R
P:Ir__i‘ff‘ile ;/?{E ﬁ?;%# PRI Bigemector El{%?E% C()jl\tr[?:zfinn ;?éij—n:idﬁtv%
component ean X X, X3 Xy Xs Xe tgenvalue rate (% ) (%)
Y, 24.700 3.003 0.526  0.529 0.522 0.251 0. 046 0.325 3.491 58. 181 58. 181
Y, 29.704 3.449 -0.005 -0.019 -0.006 0. 551 0.687 -0.473 1. 950 32.503 90. 683
Y, 21.178 3.203 -0.260 -0.186 -0.253 0.637 -0.076 0. 649 0.384 6.392 97. 075
Y, 76.358 63.703 -0.084 -0.043 -0.016 -0.473 0.719 0. 497 0.137 2.276 99. 351
Ys 4. 080 1.536 0.412  0.401 -0.808 -0.033 0.033 0. 000 0. 034 0. 560 99.910
Y 59. 520 9.208 0.721 -0.750 0.000 0.014 0.014 0.057 0. 005 0. 090 100. 000

HRE 22 2 4% S X7 1 47 2 /INVEEST L 38 1 &=
Ao, A e R (X)) VR E (X)) R R
R BE (X)) 0 far 2834 8K, 43 91 24 0.989,0. 982,
0.976 , %W 1 EM AR T A FHEX,) .
) d s AR (X)) R BRI (X ) ERL, Rz A
W H 1 B 22 sk R e K, £ IR
JERE R K 52 B, B E(X) W
i 2%, 0. 959 g &, H W 2 ) B R B (X)) 1Y fr 2
0.770,FBI%E 2 E 08 T AR & (X,) Filf)
W H (X)) BE T, B2 R R T o

F2 MIBANSERFERSFEH
Tab.2 Weight values of climate factors

in Muchuan, Sichuan Province

SR F — s 5 2 3
Climate factors First principal Second principal
of ten days component component

X, 0.989 -0.027

X, 0.982 -0.007

X, 0.976 -0.009

X 0. 086 0.959

X, 0. 469 0.770

Xe 0. 607 -0.660
222 Yk ko FEIAEAERFHOMHELALE

Bt NI OG5 AR o Hr ok — 2 BT L
HRMBERFRCR, MR TR it O%ES
AR AR (X)) s R (X, ) A R R

(X)) B FIEAHSG (P <0.01) , 5 4] H B & (X))
WA IEAC (P <0.05) 1M 5 A) F W 42 (X, ) ) I
A (X)) MRA R (P >0.05) K5 X, 217
R X Al A T 6 A AR A 1 ] B 2 o6
AUEAT B AEEI R, F Ay 8. 410, ik 4 2 35K
F(P<0.01) , KU R DL 6 4> 18 77
TER 5 LM G AR S G RO 0. 735, 15 3] 1
FIRF (P <0.05) , # 5% R B F J5 15 B P 2 &8
7 0.540 KB 6 4~ [A 2 4 B AL 1T 5
AR EE R R

K A 5 ZBGR 23 S B HEAE R A i H At TN
4 16 42 B2 0 2 38 o0 Mgk — 2 A @ A2 e M, i 3R 3 W]
pAIRIDU R NGB I o A - (T PN B N
S F AR (X)), 08 - 2. 418, e/ A 2 A I T
(X)), —0.037 [a] 42 1 1B A48 % {6 e K Y
JE A A (X)) R 3,033, Fe /N 19 Ok A TR B
(X5) 4 0. 184, FHEAEH 3 ANMREN T X, X, M
Xy WL X R T 1 IF R T HABK 7, BR X, A X,
N AEARLAN  H A 35 D G AH 5 ) A DS A A
X, F0X, ¥ e, AR IEAE . ]34 23
Broe s A7 X, X &l ol H e S
A4 1) e A JH 24 O 9 fE EL A B /0N, BR X Al X
Xy SR TS S W A T 428 4 R 9 D T A HLAH B
Ko FTUL AT 3 AR (X)) R il (X)) A
) e AR R (X)) SRR IR 1 AR AR 3 A
T
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Tab.3 Correlation and path analysis between the population fluctuations of C. buqueti and climate factor

in Muchuan, Sichuan Province

S F LEPSE¥ 54 HAEEH fia) 32 47 FH A0 W14 /E B Indirect path coefficient P R A
Climate Correlative Direct path Total of indirect Decision
factor coefficient coeffiecient path coefficient X, X, X3 X, As X coefficient
X, 0.616 ™ -2.418 3.033 2.046 1. 191 -0.015 -0.02 -0.169 -8.826

X, 0.638 ™ 2.061 -1.422 -2.401 1.19 -0.015 -0.015 -0.181 -1.618

X 0.670 " 1.223 -0.553 -2.353  2.005 -0.014 -0.021 -0.17 0.143

X, 0.152 -0.037 0.189 -0.958 0.822 0. 478 -0.184 0.031 -0.013

X; -0.075 -0.258 0.184 -0.186 0.124 0.098 -0.026 0.174 -0.028

X 0.372" -0.318 0. 689 -1.283 1.173 0. 653 0. 004 0. 142 -0.338

@ “ o, “x” HpRIARE 1% il 5% 1 B2 K Indicating significance at 1% and 5% level, respectively. F [fi] The same below.

223 ABERFHY R FE TG TARE
ST AR X O PR R TR
3,6 M UEH FIOUK RECR, R RS R, RS R, 43
Wk - 8.826, —1.618,0.143, - 0.013, - 0.028,
-0.338, 3% K/NHEFF A R: >R, >R >R >R, >R},
RS R IEAA H K, 28 W) o IR A TR v &)y o ol 11 %
AR 2B A R B O, S s e R 1 B A e R
PR Z H R U B 0y B A KR IEAE il
ik X, 6] U A B AR AR BR X, A, HoAt
3 AN T BRI AN, BR RS A, A5 A
AU TR0 I Y R SR AR O U, S e e E ) 2
BRI R 2, Hodh R e/ B4 X 3K, 3K
T i T A BR A PR R D PR R o 1 % R Y
PRV R, ko2 Ry A A W oK, ) 5
e A R R BR AP

Li LPIR,3 Al A 2R AR AR
1 o L e S WD R AT G 4 R A AR b 1Y B
AR T o AR IR R R EE AR R,
FCTb v SRR, 2R 1 5% 8 T B X W T e BRI, A
Pl Ay R R A A e T B R BRI
) e R, HRE R A B TR BT R R A2 A
PR
224 AGEATH RO FEGRETMTAE X
&Iy T R A R T Y TR SR DR 3R R e R AT
fe B E BRI R A, A S R
AR SR AR O, B R R R B R R
FEBCPRE . — 0 R PR B — JC = IR pR B, — Do UK
PR RRC UL £k R K0 8 b A ] A e BB 5 ) 1 2
AR AR 5 1 10 B 2 ) 1 BR RO R AR
P T4,

F4 KEXMEYHREHROFESAEHS[E RRKKBENNUEGHE

Tab.4 Fitting models among mean temperature, minimum temperature and mean larval density of C. buqueti

Vig== R s '] A r £ 7. g
Vj:—ii]e ?ffcﬁjf Fitfi%;ez?ion LES S S ﬂz%s;?ﬂn
H £k B3 Linearity function Y=-0.535+0.031X 0.616 0.120 0. 693
440y 1 E (V) Xif £ R 4% Logarithmic function Y =0.728InX -2.099 0.613 ™ 0.120 0. 696
54T (X) R REC Power function Y =3.08E-8x* % 0.627** 0.772 0.788
Mean larval density +8 B PR 8L Exponential function Y =0.001 2% 199¥ 0.610™ 0.785 0.797
(Y) and mean —5¢ =7k K%L Quadratic function Y= -0.402 +0. 020X +0. 000 2X> 0.616* 0.121 0.703
temperature of ten 5 — ye s Cubic function Y= -0.416 +0.023X +4.291E-6X° 0.616* 0. 121 0. 697
days (1) 5 UK R AL Quartic function Y= —0.420 +0.024X + 1. 123E7x* 0.616 ™ 0.121 0. 698
XU £ # %% Hyperbolic function Y=1/( -57.731 +1 666.571/X) 0.651" 10. 776 5.526
H £k PR Y Linearity function Y =0.439 +0.032X 0.670 ™ 0.113 39. 980
Xof B bR #X Logarithmic function Y= -1.594 +0. 600InX 0. 655 0.115 0. 637
PR TR EE (YY) FERR ST Power function Y =4.53 E-7X* 208 0.707 ** 0.701 0. 649
SRRARE (X)) g @8 Exponential function Y =0.001 84e%22Y 0.691* 0.716 0.655
12/[;"‘)“ iird“"il i‘j::f:z — .~ 4 Quadratic function Y =0.168 —0. 031X +0. 002X 0.683 " 0.113 2.736
temperature of ten /G- UKHAHL Cubic function Y= -0.004 -0. 002X +2. 729E-5X° 0.684"" 0.112 0.962
days(X) —FEPUK AL Quartic function Y= ;.2'2733]2;2;31” ~0.0124% + 0.696* 0.112 2.657
K £k #% % Hyperbolic function Y=1/( -47.798 +1 208.747/X) 0.755 ™ 9.311 6.479

X i RS ) S B AR BT A B 8 Rl pR

FRET MR 0.610 ~0. 651 2 [a], ¥k B4Rk
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K (P <0.01), IR £ pRi %K 0. 651 e K 4R
BORH 0. 610 e/ Ar iR LLSUHE 28 10. 776 Hz Kk |
L2 oA BIORIH 5 R BORA [R] L fe /N, ¥ 0k 0,120 5822
ST LA WLl £k bR KL 5. 526 fi KL B4k PR 2L 0. 693
/Mo

X 38 o 5% B S A R AR AT LA Y 8 Fil
PREICT B, L AH OC R EUAE 0. 655 ~0.755 Z [i], ¥y 3ik
FIBY i F K- (P <0.01) , LA XUHE 26 pR % 0. 755 #%
K FEECREL 0. 655 e/ (3% 4) 5 br ol i3 DL XU 26
PRI 9. 311 f K, — 78 = WORI— JT VU YK bR B0 [R) L
He/N B 00112 58 22 5F 75 AL F 2K eR % 39. 980
e R PRS0, 637 e/l

AH G BB, Ud AR DGR B , B[] 05 A o 52
FNE% 255775 RN /IS, 106 B o B0 005 (0 7B 5 3 [ 0
2R, AR F o R ST % R S AR
W AR ZE N ERRE TR Y =
-0.535 +0.031X X B R B T 2 ¥V = - 1.594 +
0. 600InX L& MR Fe bt .

2.3 KEAM&HOZENTN

MR R R G BCRBAE T H LA RS
PR EE A HUE EAEL0 °C DL b X R) R AR AR
IR0 C LA AR (A b3 dwe A i o &, SR A5
X I RS- 259 L H 1T %% R BOE 81 T35 5. NS nT LA
Fih: 7 H BA—10 A BAK R RIS L is s,
AP B T17 C o (R AR T 14 °C, %
PTG R 0, SEPR SR BE4F 10 H BA L H DS,
W AR ) 0 K, Br il (9 5 4F,10 A L f)
S B AR B 14.3 °C, 2004 4 10 ] 1) F 3R R
17.1 °C ,2004—2008 4 10 A | ) F ¥ E19.1 C,
FEH T 5 SEBR S HAT — B AT 5 AT 2
R 33 C, B Ay S AR 232 °C, B % R
FUME R 55 0.5 3% K R R ZmyiE 4 d 1 3k
JELMEE 1 AT, LT 5510 16 35 32 n] BB A 2] 50%
ik P, 72 IEw B AT ERKE R R EH
W R R 5 AT F I A [ ) P24 S AR AR AR R Y
AT L YW

®5 ETAFHSENGOBRSENESRAOZERNY’

Tab.5 Forecast value based on mean temperature and minimum temperature for larval density of C. buqueti

MTTD/C . MTTD/C » MTTD/C o MTTD/C o
shoot ™" ) shoot ™" ) shoot ™" ) shoot ™" )
17 0 29 0.364 14 0 26 0.361
18 0.023 30 0.395 15 0. 031 27 0.384
19 0. 054 31 0. 426 16 0.07 28 0. 405
20 0. 085 32 0.457 17 0. 106 28 0. 405
21 0.116 33 0. 488 18 0.14 29 0.426
22 0. 147 34 0.519 19 0.173 30 0. 447
23 0.178 35 0.55 20 0.203 31 0. 466
24 0.209 36 0.581 21 0.233 32 0. 485
25 0.240 37 0.612 22 0.261 33 0. 504
26 0.271 38 0. 643 23 0.287 34 0.522
27 0.302 39 0.674 24 0.313 35 0.539
28 0.333 40 0.705 25 0.337 36 0.556

(@ MTTD: Mean temperature of ten days; FMLD: Forecasted mean larval density.

3 shigitie

A 5T 25 3R 5 G /N S 45 B HL B A GBI S 4
A FTAR . O'Bannon &5 (1972) fF 58 1 ffh 27 HL ik JH
WA 25 2R 2 RURDRE O Z= 35 8 A ML AR S5 SR R P
H= 2% 1 Tylenchulus semipenetrans B FPFEE IR T 4—5
A =12 A R mKEE, 1 2—3 A .8—9 J A1
IKFAH o B RREE (2008 ) IA S A 1 24 [ 1T o 52 R
I A /N S W AR A A Y G B TR T, BRIS 45 (2007)
o3 M 2 WA e 2 2 B0 B 7S PR A /N S i 2 v AR
(1) S B [N 3%, Sempala (2009) 73 M1 42 1 &+ 3A 28 K 7k
RBIC (Aedes africanus ) 1) &)y B i B 6 B3 7 A 114 2=

TR A A . AR RN RERITRHA
[7 (4 22 3 > PR FISE B AT 5%, Bl AR A B AN [ A 7
HEA—10 A LA EiEsh A, 8 A 4 il
(1 g U 30, ) S 249 R s AR R AT G 4 SRR AR AR A
(1) 5 3= 2 A% FR A Ao TR, i R D) 2 e
AR N R o FERT ST H DU T, 8 H 1E J2 45 4F 1 v it
A, I R P 8 I R R TR 2 Ak T R A
e (LA, XAl B T AT A R IR R R 4
U R A e A 5 O Y e I (L R AT S — 1k

TE AR BT 5 I B A R R
(PSRN PSSR YWk &S 1) I S N 1)
M FRAR 22 B (Hylobitelus xiaoi) 55 B B A9 A OC B
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FEA T o /) & 55 (2005 ) 38 5 X0 38 AL ( Pinus
elliottii ) FRAT H bR 2 F1 Ht O 95 1 A9 8 A& & 0. A I
TR SRR EC A 25 42 ol 11 %% 13 22 [ 14 56 38 1T FH 46 B0k
ORI ; T2 KA 55 (2006) TN Ay o 10 b FA AR 11
IR KA ZE G R MG A 45l O % B 2 ) B 56 B 4 4 3 1R
o AR FRY . KERITGO- 3 0005 S A
PR ) AR AR 2 TR SR BOE R BT A A
BRI BRI X B BOC R o

FE AR AT G &l BORRE U I, 96 E R R
MEM2AEEN T, KERM S HESHER A,
U Ay W AR AT SR (4 A 4E, 2005)
LAy s bR R 0 3 0 B DL T AT SRR O RAIE .
25 5 5 (2005) XA 50 1) & AE RLER R A W . IR 1A
MR FIAE 8 H La)—8 Al A3 5 1Yl
HERPARKE RN LG B8 H EaAET
), B HCSE L A B R R KR R AT G &y AR R
Ko T ARETEE I, BB 1 BEAR A R TR 2K
Pr g plisR i 4,9 7 i) LU [ T 88, X @ 4 il
A A . 25 7 3 BCR H REE 2 X
B AL R &y B R T R G A1 B e 0
HER . 25 9—10 AR &, B M T 5, 5t &
A HUA B R AN R S AR &)y o BE AT RE AR G
k. 7 AW RZ 8 ARRTE BEALE T/0A
FF KL AT G nl i 72 1 0 4l R R A Y
B, JE i R R A SRR

AR R KL KM Gt A IS L SR W
HI2E . AR B 2 (2009) 3 H 1Y KR K AT 4 B
BEEbR: SO R OB E RS 0.13 3k, 454 Lk
TR T S5 A O R AT HE N A AT M T 307 2 4 A
0.50 JC-kg ', P72 59 000 kg-hm =, - Hy B
B T5% EBIR A 375 96 -hm T &AET K EK
4B 1 3% S % 18 b5 b A1 F B0 21,5 C 8¢
AR ELT. T C ARIEAR SCAF SR 45 3R, FE R E K
P G 1 300 ORI A bR X ) S 23 R B e IR IR
] R &l 2R R R IR S S B IR TR AR KR R
Pr g BEAT Bt B 36 L, 48 T4 I AR BF 98 A BF 9T IX
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