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Fig. 1 Outline map of study area.
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L, 1997 O RBZ DWW T, Bigo-»H 7H 10 B
UgOTF—y3Eshikholz, ZOHBIIZOWT
1, EEHWEETSR LY S —OBHEES BV T
BEIL CWARIRT -5 2@IELTEHL

Il #REEE

A. BHEOEMMSEEE
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53 770 fAET, 6 FEDOBUETH 72, &5 95
FEL OB (HREAE 101 EETHS
kR hE, AR O3 E-TAEBICEMNL
rewg b, REESL, 96 EH 6673 ETH Y,
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WEEZSND, 1§ (1994)% OE TIZ 1LY
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O EFRE £ T OIS (R 4800 &) L v o4
Motz BHENE 96 & B L TR L T 22,

172 D DETISE 11.6 8T 96 £ & 0 KIEICH
BT Z i3, ZOEBICOWTEARAHETSH
2,

R ABEBED W B3 AR DFFE Lloid (1967) 10 23
RIE L2 m*/mfEi L D FHE S % m*/m fEiIZ 24
DEELRTIBRETHY, SHAEEENEGTE THHL
¥ m*/m>1, EHATIE m*/m<l, BRI VS
LTHNE M/ m=1:%2%, 22 TmRVHE
B, m* BFHEEE (FEEN IS TH3,
m* BUTORTEH NS,

m*=2{x;(x,— 1) }/Zx;,

X RBEBRIC BT 2EEHKTDH 5,

F140, m/mERETIULETHY, KEHE
RO RRIZEDR, b b AR E DR
AANER L THET BEAEROE VWL %, /£EE
Blicasa s s, m/mEI R EWOIRIBREFLT
4.70, R >TRPEZEADS 2.90, FHHIL WREEH
) 252.85 Th-ot2o —H, BLDIZ/NHEEAD
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THHER 1L TH 24, BHOBE XEINE X
DBV, $ b b EILERS  OfEK
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Table 1 Results of the reserch.

B BARY YT m*/m FHEE (cm)

[H A L 101 0.9 4.7 177.5
/NEEFETL 1551 14.4 1.6 131.1
KEEEFL 180 1.7 2.9 146.4
Gl L (964F) 330 3.1 2.8 155.9
HEEONIE (964E) 6673 61.8 1.5 123.6
FmHFL (974 770 7.1 2.3 148.0

HEEPE (974E) 4476 41.4 1.7 114.6

B Im*/miESmoOREERTHEETHY, m*/m>17T
HEoh R, m*/m<1THERE
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@ ()= (‘Y*Winw)/(l_)’(md)) (¥ Z Yinay)

@ ()= (‘}’—’}’(md))/'y(md) (v < Yiina)
y=[(my* (my,*) /{ (m*+1) (m,*+1) ]
Yoo =[(my my)/{(m*+1) (m,*+1) ]

ZZ T, my my* BEEEOFHEE, FHE
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LT b, £, Mt BEFm,r BT LS K
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My * = 2 (X Xoi) /20X s

My =2 (X Xy /20Ky,
Kxis Xy BEERIC BT BEEEE T2,

96 4F 1z HER U 7- $TEEUNE & BB TL, KREEHETL,
INEEREFL E O w TEECE B U7, B E VI
2, /NEEEFL (0.52), RBEZEFL (0.24), HEHFL
(—=0.05) iz ANERETL & OFHER I S
WS, (B FLRATEREFL & OB IZBAE T it v,
[HRH LB L EARZBIIC S S ORERRZT TW
vz, BAROHEREL L TaRbIED, K5
BAXLFBET2bDEEZ N2, Ih
BEOUBIARBHYERELZT i EEz5R
%o /NBEEFLD L OLEIKIE, HERELZIIERT
BRI HDEVNZ DL, ZOBRPS, KERHIZ
FRRECHEEEZ T IRRCRCFATEHEET A &
HHETE 5, ZiEHh (1984)Y OWEIZ I NIE, HE
DS THEBNSEELBETH 28R B LT,
AEOMLYROFE LS E W, 20D, KFD
BELELOBMMIZ ST 2 R, BekTi
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ATHEL, KAEHFICE L BRI CIRESA
OHEST D (F, 19952, 20 X5%, KHiEH
BRIEOBE L -BAREHFENRE L TERL TV S
ETRWEE, SHOBEBRELEMNTITWS,
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%, 1 WRLIZIBBHET, DEEEA, KA s
X UWEOHTL, FrENEOEIEEE2R 5 &,
EB LR L& <, UTHBHETL (EE), Kok
fl, INEEFLE 2D, FEQFTEINESR bEVWER

R2 HEIMROBRED oBE (1996%F)

Table 2 ®-index of scars among each seasons (1996).

7THETE THA%E 8 AR 8 Bk¥ 9 AW

7H%Y¥ 0.50

8 A 0.52 0.59

8 Atk 0.22 0.40 0.47

9 ARk 0.22 0.36 0.44 0.45

9 A%E  0.22 0.20 0.13 0.22 0.39

B of i 2 BEROEMW—RELRTHEETH 3,
WTEH - 1S w=1D®METEHL,
w=1THEIEE—H, wo="1TZTET—8, w=
0THE W FERR,

RZHH L T B, 52 OEROFIHEFRT i,
U DRI S A B IR B A S B ER S
ROonb, IORERBRCEHL T, FEIHAT
FOREINFATHET 2 L I HE GEHE- LG,
1995) 0 ZHF8 CH 2 % &, REEIZ 3 R R E
4L, 20OFUIBEEEZT 5 HWEHFEE
BN THCBE L L HHTE 5,

BiHBoOREEL T, BEEOSHESEHS
PIZT B DI, 96 BV BHEIVEIC B B
HED o IERO—E2F 2277, SEEHEO o
Bk n 2 L, bR ZOEZOFHEMOMS
E2(0.39~0.59) . 2D s, FHBEOHKTIZ
BHROPMMIARE L RERLZBEVZ S, —H,
REPHENL 2 3L o BEROMIELS< 22 (0.2
B) 2, AHMEIRHAL L b Rr BT S
ZErERT, UELY, RERBEMHABL TR
BEMENZ L, E—ER RN RME £ 218
HMEREOLWE B,

B. MEORH, EINER

96 38 & U 97 FEOREHAR I B 1T B LIS
FUEIEROHER 2, HQPEHRROHER e T
M2 wrd, AEHOMBO—EThwizy, il
LB BRSO 1 B4 b iRE LT,

96 EDOHHEFARHIZ6 B1I9HTHYD, KA
HIZ9RB 25 HTH -7, D3 » AcbizoT
A3 Stz s, Bl O REHIIFBERD 6
ATHTHY, 20%7TALECHITKRELESD
L, 7 AAceREin, T A TAMNEERKEET
BAER R L 7z, &7 FEQEIEEAIE 6 A 28
HThY, EHIX10 B 4 HTH - 7. EINERD
HERB IR L BB & W, B THS
HE» > 8 H6 HEETO 1 » AR LHiEEsh 3,
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Fig. 2 Seasonal changes of holes, scars and daily mean temperature (1996, 1997).

97 S FERBI T TR sEREL TE D,
FRREMAKREOL O RPFICHBERT Lol
W, BB, KEHB L OEIRER I TRHETH
%, MEFLEEYHICRE LS, DBRREKTET
BAERD A SN, 200, 5 1EEOFHER
CEHCBRESRER Lo Twizdk, Hs0wIERER
BWEBEXTWEEZOND, ERKBEIZ6 H 16
BTHY, 96 FLD 12 HE W, BRSNS, EIFEH
WMUERBCHEML, 6 25 HicE—27 &L, 7
HA4BHRZ»FTTRESBA LI, FEKTETE
BLaSoRL),

MED &S, MEL D EHEBHEGD S S b
HIBSE -2 12k, ZOBKRELBLTL LWL
ST~ L Twa, it T, &
EHLHBEHNBEOERICS Sk 2R ERL TW

30 %
y=3.76E—09x°—8 . 08E— 06x"*
| . +5.49E— 3 x?—1.68x?
25 . +239.5x— 13100
* *
20t N R?=0.863
% R RMSE=3.02
HI5F
" A .,
10} .
L4 * *
* *
sl [0 o s ’
— BB iR

0 . . ‘ ‘
6/08  6/28 7/18  8/07  8/27  9/16
R/H

10/06

%,

C. EIEHBOEEGH LS5 RER

H2iesnt, ENEKEFPOSEOESH TS5
&, WEE S FEERFCEINEELSS KB 2
WeWSERKRLNG, 22T, B ZEHEO
EINEE & OO SROBRIZ D W THRE L
720 BREHC & D R E 2 2728, EINEHIC &
O (8D BEINE B OWEIE % FFM 3 % 2 13 Eid 2 72
D DESVRECEH BB H L, KFEEICBWTIX
FEHMXNOERBBENSL B TER DT
B, —ERRECT D OBEIVES (Litk, #IEEN
B 2HHL, [SKREHLOBKREML 2,

a, MBS & MIEEINEROEH

96 4, 97 EDEE OFHE CHE CE R e
3WRLTz, 96 EDOREE SR B VIR 7 H £

50
y=5.78E—07x°—6.11E— 4 x*
. +0.258x%—54.2x?
40} . +5680x— 237000
L]

%0 R2=0.696
B RMSE=7.95
F

201 .

0F o BERCRH

. — R AR

0 s ‘ ‘ ‘ ‘ .
6/08 6/18 6/28 7/08 7/18 7/28 8/07 8/17
A/H

(3 BEEBRKELZOHE (K196 F 45974
Fig. 3 Seasonal changes of numbers of observed adults (1996, 1997).
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Fig. 5 Relationships between corrected numbers of scars and mean daily temperature (1996, 1997).
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Fig. 6 Relationships between corrected numbers of
scars and accumulated temperature within
the term of effective sunshine (solar radia-
tion = 0. 47 MJ/m2/hour).
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Summary

Spatial patterns and relations between sea-
sonal breeding activity and meteorological condi-
tions regarding Anoplophora glabripennis (which
attacks the trunks of trees and causes serious
damage) were revealed as a result of daily field
survey concerning oviposition scars, larval
excrete holes and adult emergence holes in an
artificial forest in Ningxia, China.

The horizontal spatial distribution of holes
showed heavier concentrations than did scars.
This is caused by the difference of survival rate
among the trees during the larval stage.

The spatial correlation index of scars with

larval excretes was obviously higher than that
with holes; that is, as sites for their ovipositions,
females tend to select trees that are only slightly
injured.

Seasonal variation of the number of scars in
the mid-summer season was synchronized with
that of the mean daily temperature. Moreover,
the numbers of scars were clearly correlated with
accumulated temperature readings within the
term of effective sunshine (solar radiation > =
0.47M]J/m?/hour). These results indicate that
dry climate conditions, like Ningxia, were suit-
able for the breeding activities of adults.



