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Abstract: In order to mointor the occurrence of the pine sawyer, Monochamus alternatus Hope, and to
prevent the incursion of Bursaphelonchus xylophilus, the effects of meteorological factors and environmental
factors on population dynamics of M. alternatus was investigated in 10 locations of Wuyishan Scenic Spot
from April to September during 2005 - 2007. The results showed that meteorological factors and
environmental factors composed the main factors that caused quantitative changes of trapped adults and
emergence holes of M. alternatus by factor analysis of vectorial progression. The importance of
environmental factors influencing the amounts of trapped adults and emergence holes of M. alternatus was in
the descending order as follows: the monthly mean temperature, the temperature difference, total
precipitation, air pressure and the average humidity. When the data of environmental factors and
meteorological factors only were analyzed separately, the importance of environmental factors were in the
descending order as follows: slope location, canopy density, coverage degree of ground, elevation, stand
age, height of trees and slope aspect; the importance of meteorological factors was in the descending order
as follows: atmospheric pressure, average temperature, the temperature difference, total precipitation, and

average humidity. It is concluded that environmental factors and meteorological factors may influence
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distinctly on the population dynamics of M. alternatus.

Key words: Monochamus alternatus; population dynamics; meteorological factors; environmental factors;

vectorial progression analysis on factors; Pinus massoniana forest
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Table 1 The general situation of ten field forest sites in Wuyishan Scenic Spot

BB R o . oy
WA (d) WAMR WO ) mmm) o RO R g
. . - . . Slope Slope Forest close
Sites Location Frequency of  Forest composition Elevation  Tree age Tree height =~ . . Coverage
. direction  location degree
adding attractants degree
pNAK PR35 LRk
A Dahongpao 3 4liBk Pure 217 21 4 Sunny Middle 0. 45 0.92
R FH3 ot
B Dahongpao 7 4k Pure 218 15 4.2 Shade Upper 0.48 0.25
C RELH 3 4liBk Pure 256 40 8.4 P T 0.36 0.31
Dahongpao Sunny Lower
D HRELH 7 4k Pure 333 40 7.6 P £ 0.23 0.26
Dahongpao Sunny Upper
iy I
E ﬁ% = 7 ﬁﬁ?ﬁﬁ% 285 40 10. 4 P £5 0.25 0.50
Wuyigong Mixed Sunny Upper
i 584 T
F Yuchayuan 7 4k Pure 209 50 5.5 Shade Lower 0.78 0.88
PR PR3 T
G Huxiaoyan 3 4liBk Pure 251 50 5.3 Sunny Middle 0.44 0.10
—&XK 51 LRk
H Yixiantian 7 4k Pure 237 30 7.2 Shade Middle 0.35 0.92
I _"@%% 7 4liBk Pure 231 25 8.5 P T 0.72 0.83
Yixiantian Sunny Lower
KR PR35 1P
J Shuiliandong 7 Sk Pure 212 15 4.2 Sunny Middle 0.45 0.92
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Table 2 The number of emergence holes and trapped adults of the pine sawyer,

Monochamus alternatus at 10 monitoring sites in Wuyishan Scenic Spot

pNAK RLTH R Rai REE AR R A TS —&R KT iR

IE)la% Dahongpao  Dahongpao  Dahongpao Dahongpao  Wuyigong  Yuchayuan Huxiaoyan  Yixiantian  Yixiantian Shuiliandong
A B C D E F G H I J
2005. 4 9(0) 5(0) 12(1) 9(0) 16(1) 2(0) 1(0) 6(0) 2(0) 4(0)
2005. 5 36(4) 27(5) 43(5) 28(4) 73(9) 16(5) 19(5) 21(3) 17(2) 31(5)
2005. 6 41(5) 23(4) 56(3) 61(3) 94(7) 31(4) 45(5) 41(2) 36(3) 54(6)
2005. 7 31(4) 20(5) 43(5) 58(4) 77(6) 24(5) 33(4) 28(3) 21(4) 37(4)
2005. 8 7(2) 5(0) 8(1) 9(1) 12(3) 4(1) 3(1) 6(0) 3(1) 8(1)
2005. 9 1(0) 0(0) 2(0) 0(0) 5(0) 0(0) 1(0) 2(0) 0(0) 1(0)
2006. 4 7(1) 4(0) 9(0) 7(0) 12(1) 0(0) 1(0) 2(0) 0(0) 2(0)
2006. 5 29(5) 22(4) 31(4) 25(5) 61(8) 13(6) 12(4) 18(4) 13(2) 22(4)
2006. 6 37(4) 23(5) 39(3) 20(4) 73(7) 19(5) 21(4) 29(3) 24(3) 37(4)
2006. 7 33(6) 26(4) 41(4) 31(3) 49(7) 13(6) 18(3) 21(4) 19(3) 30(3)
2006. 8 5(1) 8(2) 10(1) 6(0) 13(2) 6(2) 9(1) 10(1) 7(0) 5(1)
2006. 9 0(0) 1(0) 2(0) 0(0) 3(0) 0(0) 2(0) 1(0) 0(0) 1(0)
2007. 4 5(1) 4(0) 7(0) 5(0) 9(2) 4(0) 1(1) 2(1) 1(0) 2(1)
2007.5 26(5) 19(4) 28(4) 21(5) 63(10) 11(5) 10(4) 19(4) 12(3) 19(4)
2007. 6 32(4) 21(3) 29(2) 23(3) 81(7) 18(4) 21(3) 27(3) 22(2) 29(4)
2007.7 23(4) 17(4) 24(3) 21(4) 66(9) 12(5) 17(4) 21(2) 14(3) 16(3)
2007. 8 7(1) 4(2) 5(0) 7(1) 16(3) 6(1) 5(2) 7(0) 3(1) 4(1)
2007.9 1(0) 0(1) 0(0) 0(0) 2(1) 0(0) 1(0) 0(0) 0(0) 0(1)

Jit Total  330(47) 229(43) 389(36) 331(37) 725(83) 179(49) 220(41) 261(30) 194(27) 302(42)
TSR NBERBEEG 52 m ITFHT LAYPI4EFL. The figure in parentheses is the number of trapped adults, and only the emergence holes

under 2 m of height in the trunks were counted.

F3 2005-2007 £ 4 -9 ARRLUSEXSKEAFHERFR
Table 3 Basic situations of meteorological factors between April and September during 2005 —2007 in Wuyishan Scenic Spot

A3 IR (C) FEIREE (% ) SAREFTE (mm) RRSREREZ(C) SJE (hpa)

Date Average temperature Average humidity Total precipitation Temperature difference Atmospheric pressure
2005. 4 19 76 129 22.5 967
2005. 5 21 93 441 19 962
2005. 6 25 86 513 16 958
2005. 7 28 78 107 15 960
2005. 8 28 75 162 14 962
2005. 9 27 73 40 16 959
2006. 4 17 85 258 22 964
2006. 5 21 87 386 16 964
2006. 6 24 90 514 17 960
2006. 7 29 82 177 15 957
2006. 8 27 82 158 14 960
2006. 9 23 81 111 21 965
2007. 4 15 80 98 23 970
2007. 5 23 81 130 20 962
2007. 6 24 92 287 15 959
2007.7 29 78 25 14 959
2007. 8 26 87 299 15 958

2007.9 24 83 89 14 962




432 B 23R Acta Entomologica Sinica 53 %

K (9)TE 7 NI T XA 88 R4 B F5hn
M R4 K
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D = —0.5330Z, —0.3684Z, —0.5290Z, +0. 5306Z,
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0.7117],

HAR LR, MANKRETF B &80 R
HRE, SZRFRHEZEKRKE: S (hpa) .
SEERE(C) . R S RKIEZE(C) . BERNE
(mm) | FHREE(%) o

NTR2, HATHRWN 18 MR, AEEHE
WFRHEZMR, FLUEfRMER, RITS%
HFR g R, XX 18 g # 17 H -+ 404,
B 3 N EERFR ST

H=[ 0.546, 0.151, 0.105],

AR ERS D 5013 M EBERFRIPFMAR
ZAEA R R=[0.423, 0.252, -0.158],

WHEAR(8), KRFBIRETFX BN BRI
RARENE, 4558 18 MR FE 5 HiE
SAHRIT, MHXREHIRE, 2 RRYTRE
Z5R, RAUHRZRFRELTLUE 18 MASK
SHEABERMEWMEAR, HFomEEmEss 6
BUSRIE R IESN, BAREICE, S84 n LURIEA
K(9) 5 5 ML HEF XA BRF R EIS
M R4 K

K = [0.2796,
-0.1345],

H KA LLE , s8R 4 5EE R B
HEMARBEAPYIRE, SEMRHEER, FHh
B B 3G S InRps B R AR AR KRBT s HUOR B
HERKEZE; BHRELAENE (mm), K&
(hpa) FINFYHREE(% ), BATERZ A N, Em

0.1532,

-0.3684, -0.5290, 0.5306,

- 0.0930, - 0.1335, 0.1739,

HEM.

2.2.3 FERFIAEREPOLBRZ W, J7
B 2.2. 1, 5RX5X 10 4728 & 347 H 5 2 1,
i 3 N FZ R F ST 58 -

H=[0.947, 0.041, 0.006] ,

BRERS D 5§13 A FEE F R Bk MAR
ZESHE: R=[ -0.449, 0.000, -0.624],

WHEA(8), KA T X BB KA KL
RAEMEWEE, 458 10 AR K R E S BIE
SR, HRRBHEE, 2 KRB TEE
E5, RAVHFERFELWLUE 10 MASR
SHEBENEWHAR, HFomREmEss &
BAREVER ZIERR, HAEICE, 22 LURIEA
K(9)IHE 7 DIERE F XA 2K A4 P AL B bR
HIRZm R K

K =[0.1057, -0.1423, 0.2744, 0.1095, 0.1062,
-0.3257, -0.2851],

H KA LUE H, Xha 88 K 4 P46 FL 5 52 ma
REREENRMAE, HERZAMPEWR, LMH
ER; HORpYE &R, HEwE5HmPn,
FAMHIER; FHHUCER R AR, W ZIERE
PEER, MR A N ; &5 REHR(m) | Bl
Mym, BATRE RN, RIEREEER.

ZEBMBREERRIN—FEREETN, B
ZELL A 6y 7 5 B9 sh S BE AT R F T ie A g 4
M, FE, FTLAE 4 -9 A ias R4 P AL A a
BYENEREE, HITERFIINIEI.

WERFPABERE B2 3 MR 3 4
FEREFHITTERAS R«

H=[ 0.957, 0.0272, 0.0158],

P A& B K. K=[0.3725, -0.0889, 0.5483,
0.4022, 0.3962, -0.5521, -0.0953],

B K AT LA, Rm a8 K A4 Pk LA
SR B RECR AR A R, (BRI R
R HYGRYEE . 6. Wk, RIEm I
ER, BRI EZE, BEIRERAm
o, HEWAEE /N SEAFIISITIE, KE
B bm B AR X B A AR MR 7 (8] (fE HE S ) 2
—BH, EENREREAR LRABAE. MR, K
| P07, MERFIARES, TEH A S RERAE b
AR BB FRIRER . R A
X EEEFRKIARFE, SSamrhargi, WLl
i, FREE X0 88 K A P LB R e 2
A~ B HARER
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2.2.4 SEHEFIEREPUILEAZE M. I
BilA 2.2.2, SERXFXFX 18 MR AT E F 4047,
B 3 N FEHF R ST 8

H=[0.813, 0.082, 0.049],

ARERS D 5513 A FEBERFHE AR
AEA R, R=[ -0.254, -0.274, -0.176],

KIEAR(8), RMIZHEFIERBRIFE
RAREIE, 255 18 MR R 5 BE
LMK, MRRBEHBE, £ KRB TEE
5%, AFUHKLETFREETLUE 18 MASR
SHEARMEMER, HForREM RS &
BARRIER IR, HARE IR, 564 nl LUKIEA
K(9)H5 5 MLR T B R4 PLFLE S bR
(FATES /@&

K=1[0.3266, -0.0875, -0.1757, -0.1661,
-0.0769],

M KATLLEH, XA 8R4 AL B & m
RPEEENREAFHRE, REREHER, B
SR BRGNS RS SR R AR AR KRB, HOR2
SFERE (mm) FlR & 5 B ARR 2 S (hpa) ,
BEMEHEfamEm, 2MEER; FELRETEY
BE (%) MK, BIEEAMEM, BIER
/o

FIHEZERMBERFERRIL-FHREE 1
R, TR RIS T, SERFPIML
FLEAE B BEAERT B, KRR FEIR4 -9 A
V] (R B e A e P . AR I FIAEF- 3
EHABBRE, eI BRI LA B
B,

5 ARG HEFim A EHEM SRR
PRI R K

K =[0.1756,
-0.2045],

M KATLLEH, s RK 4 B FLEE
RERFEEMREERSAFHRE (%), &K
A& 55 RiR2E M & A S E (hpa) , BT
R RN R R H IR AR S H R
M (mm) , EAIEGEEREHEM,

5 ANRGHEFRALA EHEM AR R AR
PRI R K

K =[ 01922,
-0.21771,

M KA LLEH, 8R4 B FLEE &
REREENRERRA RN EMREA Y

- 0.2930, 0.1535, - 0.2539,

0.1920, 0.2875, 0.0019,

SIE, ®EA BENEREERER, BIEAFHX
FERGEIER; HREREA F5EE FREH F
PR, EATERIERMRHE; &/hA&ES&IK
B2ZMIERAER /N

5 MG HFEEERT B R4 BE IR
A ES @@

K =[ 0.2422,
-0.08787,

M KA LLEH, s8R A4 P FLEUE B
SEREEMNRBEFTYA BN EMEEH A
EESRIKRZE, BNESERRIEER; HKE
SESEHREFAEEENRE, EATHRERRIE M2 S
s AR EREFAER N

2005 -2007 4Fpr 88 K4 P FLEAE B B &0
1% 1308, 982 F1870 4, KAFEEEMAERKFP1L
B FBEEPREES-T A 3MH, FELBREW
F(4-9 A), 2005 4% 1 392 mm, 2006 4E % 1
604 mm, 2007 4F34 928 mm, 2006 4F b [& T & B AR
s, BFREEFRESI AR A, &F 2005 4
2007 A, EXHAH PR SEX S PR
A, ZRETEEW/N, 256 LR g R 2L
B, AR BRET ER R SR R A B A FLEUE
BEREENIE, WBEREPMLILEEE SRR
AR R R >, KRR S -7 AR
M B

TR m A ERE, RIKAFHRELRRZ
SRR, RN T EEM/EM, HEHAGRIER
FMRBEVERT, WTREEE A IR EE M3 N S tRba B R 4
FAERKEE, X5HA ISR E 8,

BERKABRRSERKEE . FEYARSSRK
Rz, J/MARRSRMKIRZE, 3 METRF
HzEE/N, KR &S SRKRERAMER,
M ARRSRKEZE. B/NARRSRIKEE
RIEM K, XRARZEBAE—EE AR ER
A PAFLBUE B R R R, 1 iR
BRARFFABRFPUILBIRE, X5%H
MrEeA—%, T E N BT,

= A E YR s A E R UEERA R,
EATERA RN, BFEFEEMEEYSRE,
BARA I8 B SR R VR AR RN

0.2385, 0.3011, O0.2885,

3 St

T BB E AT, AL AL
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(1) A SCHr ik B3R358 PR 124 b AT LA R i
PSR A PULAL BN FE R MR BRI E RN R,
HEERIE : WA SBR AR R BB R A B G
AR, PEER, HEfRamEnm, =&
MEER; HKRER(m),, RIEM{EHER; #
UMM« SALANE 1, MR e BEA R, 3
FLAE I R IE MR BEAE 5 AR AL SR R AR R
BB IR /N XA SRR 4 P LB R R
ZRAR I, HERFMEMR, RMGHEM; K
KRG EER, HEBRRAEERE, 2MHIE
Al FRREREAAE, RERIERRIEER, M
RSP RFRER (m) | AR, B
RN/, RIEREHEIER. &EEIEMT
S5 A WS EIRER B, RUIRGEH T
SBRAEPUCALBIRIRIFA . WEHRRER

(2) ARSCRT UG R T 2R A4 b AT LA G2 i
AR A PULAL BN FE R BURBR L EENR,
FEERIE : WA SR A 5 50 I U B S T i B2
AR, RIEMEIER, FviEEREm
PR BR AR ERERE; HYORRE SRR
225 FYCR BT (mm) | <K (hpa) FI°F 3432
BE(%), ENERE AR, EMEIEMR Xk
B|RA MBI MR EZREHFRE, 2
IEmGEBEAER, RO IREE A3 A2 i bRl S8 K 4 1
AR HYOR B R MRS 5 RIGEZENS
Je(hpa) , HEMERAEZNE, EMEEM; #
KREFHBE (%) MR, ENHE R EEM,
BFERR/N. HAFEDITRY, FEAEREEY
MR SRR A WAL B R R E B RS, RIE
EH, FER1ES -7 AR MR AN EE; FYRE
BRTEZEMMEM, MEARIERKIEHER; H
KEARESHKEZE, REZNTE—EEE A
PASR R A P FLEAE B S A BT, T EHIR
ZEMWBRAT FARSBR A PR R A5 3
AP SRR AR/

(3) B IR R T RIS G R 7 B B8 SR 3 #r
PN TR EZEMARYUCOR . B0, ARMIEE . g
BRIk (m) o il (a) . W8 (m) | S
SEHFRERZERIOR . RUE (hpa) | SFHRE
(C). RESRMBZE(C) . BFEFERE(mm) | F
WBE (%) . SHE(1)M(2) ik, RAIHFEH
TR TFTEX A SR A= P FLEORE B A 4
AR, HREEREE T AL, ABTH
REB I HTHIREIRIER o

AT R R T ik, ERTIER
HBAR R FRKRR, RAT HESGR. [
fiR AT BB T, WA RALE R T .
IEETRE , FA L RRIER BT 52 2 8]
KE, WHATTER —ERE M, BIRERA %
Peo SRR PELL, HARGE: O
MIRER Rl SKEBHEHE TR AR
BAMB R XA RA HEILE WA &
(3 AHEFH 3 A F R ) B AT B R B R B B
5, AR—BEX RN QMG
PSR, SRR R T 20 B B A LR A R A
JEARHE 3 B P R AR R P R
BAERBRBEME, — B R—ARIEN R
MR TIHE . QM RIEIERE, Kt
PERTF oI mRRBREE T 10 M AL E
R, — MR B R R BUR T A [l AT
SMTEY o

RELBHER T obTE, MR ERASHIRA —E
MRS RELBHER T Tk BARBRIR (MM
DA RE R, B FE W BT e,
SR R ERRA, BRI RE ., KRB EEEX
A, FEERROBERE L, EERERET
YR EMEARNIREL, FTLUARFE—B5.
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