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SPATIAL DISTRIBUTION OF MASSON-PINE CATERPI-
LLAR PUPAE ANDITS PARASITIC NATURAL ENEMY
GUILDS FOR THE OVERWINTERING GENERATION
IN THE DIFFERENTPINE FORESTS

Shi Gensheng Li Dianmo
Unstitute of Zoology, Chinese Academy of Sciencess Beijing 100080,China)
Abstract Studies on the spatial construction and distribution of masson pine caterpillar
( Dendrolimus punctatus (Walker)) pupae and its parasitic natural enemy guilds for the
overwintering generation in three pine forests (i.e. . the pure masson pine stands of high
and the low damage level, and the Pinus elliottii-P. massoniana-P, taeda mixed pine
forest) were carried out using geostatistics. The results of analysis reveal spatial distribu-
tions of pupae and its parasitic natural enemy guilds semivariograms. The semivariogram
of pupae was described by spherical model in the mixed pine forest. indicating an aggregat-
ed spatial arrangement. In the pure masson pine stands of high damage . semivariogram of
pupae was fitted by an exponential model. also indicating an aggregated spatial arrange-
ment. In the low damage stands. semivariogram was linear with 0. 423 intercept and a

very low slope (0, 003814). indicating random or uniform spatial pattern. The semivari-
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ograms of parasitic natural emenies guilds in three pine forests were linear with little
slope . showing random or uniform distribution. The results and methods are applicable to
the temporal and spatial dynamics of insect population and the insect pest ecological con-
trol.

Key Works:  Deadrolimus punctatus (Walker), pupae, parasitic natural enemy. spatial

distribution, pine forest. geostatistics.,
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Table 1 The location, altitude, composition of forest. damaged level, areas of research

fields, grid and its size ,nomber of sample tree in the three forest

A g b ieadi #a - 2k #EH B Mo L35 4
3 (m> AR 3 3 A (hm?) E XD imh . {€- 1
Sue Locatiun Longitude and Composition  Damaged Areas Grid and its No. of
latitude . altitude of forest level size sample
A iLey 117°28'E 28°M A Y-y 1.17 36x13 468
By 15um <10% 5.0x5.9
B LA 115°24’E 28°14'N s fi£. %0 0. 25 20> 20 400
' 150~~200m <25% 2.5¥2.5
c i) 115°24°E 28°14°N A . s H ¢ 16 2020 400
wE 150~200m >80% 2.0%2.0
iR f D B - R AE B WK (Pineus elliotiti-P. massoniana-FP. taeda forest) VBB MK (P. massoniana forest).
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Tuble 2 Models, Parameters . C, . C, 5111, RSD, R? value .component of spatial variation and

spatial patierns for pupae and iis parasitic guild in the three pine forest
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Component Coef{icient
Compo- Damaged Catology Type of Nugget Sall R5D  of spaual of Fattern
sition level model (m) variation dererminativn
R 1% L] HAE 0354 0.252 G606 3BT 41. 58 0. 923 T
" %  AE®T ES 0,092 4.627E-4  0.092 0. 103 RIU"*
it i3 L] B O, 423 3.B14E-3 0. 423 0. 960 R
s 1 FERTF EHSE 0145 1.374E-3 0. 145 0. (24 R/U*"
i P-4 % 3 0.93 0. 52 1.45  5.49 35 46 0. 550 ¥E
i b FERT H4E 0150 2.B0E-4 0.150 0. 521 R

» HERY.Co.RBEBEEC L H#E o =00 x BRERACo. ME R E ) C=sill -  KSD (runge of spatal
dependence ) T AWM R r () =Co+C L SIX /RS — 0, SOX/RSED?) . SR Oy R RE BR 2050 = sdl-Cusrih)
=Cy+C{l—exp( —3z/R5D)).
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Fig.1 The experimental semivatiogram of pine caterpillar pupae for the overwintering generation

(A) and 3-dimensional pupae density (B} in the nuxed pine forest
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Fig. 2 The experimental semivarogram of parasitic guild opine caterpillar pupae for the
overwintering generation (A} and 3-dimenstonal parasitic guild density (Blin the tmixed pine forest
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Fig. 3 The experimental semivariogram df the pine caterpillar pupae for the overwintering

generation (A} and 3-dimensionzl pupee density ¢B) in the low damaged pute pine forest
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Fig. 4 The experimental semivariogram of parasitic guid of the pine caterpillar pupae for the overwintenng

generation (A) and j-dirmensional parasitic gutld density (B) in the low damaged pure pine forest
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Fig.5 The experimental semivariogram of the pine caterpillar pupae {or the overwintering

generation (A) and 3-dimensional pupae density (B) in the high damaged pure pine forest

B
A

o181 _-_L-__-l—‘—.-"_‘_ ‘g

A el r ] a -1
0.1 = * #gr
\Vs

ﬁ"‘s

0.11 |- lﬁi
. TS
007 33
K2,

*‘H.’d

0.04 =l
Bo
0 1 ' ' S x
0 10,0 20,0 .0 e,

EX
Diatance (m)

e HEFHADREEHUBLAAETERERTOLRFERBHRMEBE (A REEE K =857 870
Fig.£ The experimental semivariogram of parasitic guild the pine caterpillar pupae for the overwintering
generation (A) and J-dimensiona! parasitic guild density (B) in the high damaged pure pine forest

3 it

31 FARMERSAHRMRNSATEAAERIERAEEESI N ZE G . AAR@OEE
EEEBEK T EEBESEE—A¥E ARRAFERG ZE R TR TSR EARL B
B A, E L KR AR AR R E RO, SRS A TR RS 4 R R LR
E#RE. EXEE T ER RN RRIEE L ENZEER .

32 ER¥TRAFTHEMEIHHMEZRFTRENGT. TR TREN TGRS T ERE
MEHMAE . ZRERIBLTHR A ERNIERSMHELEREE, WZEHEEE. £RUEHZ0E
BERHERP . FEREHHSLENEREBR THREZEF THSHAZTEAXREE R TXHFZEERX
BEKA, BRERSNHFEREYMRTTLLREE BYE . WYE R (goussion) . BHEH =
MR FEFRRAHERDY, RELEREREHARB 4, EHN T EEHE L H I ERENE


http://www.cqvip.com

392 £ F ¥ # 17 &

)RR BN A B 22 1) 4830 ) 2 BTR B A9 28 [A] (R bk R 5 A 9 B MM R R SR R A S8 O S RE
HPENARESGEHRRER”. FAPFREGANFERAREABPFEEFFRENERTHHZER
HREEEEHRREY., mEREIASA U -G EERE - ERRET L. Ea R BT ET LN
H. REEYEHSNRE. rOEEAEMETARE RS ESTESHE XAMERETRA ZMHX
.

3.3 ROeNNETANEN XA TEYTFREERERERERO NG ABRAZRGHHERR
Ko FERBEMETH TR RAIBRE B TENEES, HEEAER M G (G REYEN
ARG L W EARREBRRETRABRER /A, AREAFRTHBMERITS.BE
BEFEAEAHAFEANGHTURARE RSN EMBEN T FIFEF TN EA R LM
EHAEERA.AFEREMMEEFRE T REETAMREREFNRERFMES, bR b B &
RETHEMHRLRERBEMN ARERVBEETRE N,

£ ¥ X K

1 Southwood T R E. Ecological methods. Chapman and Hall, London, 1978

2

Hassell M P, May R M. Aggregation of predators and nsect paresites and its eflect on stability, J. Anim. Erol.

1974.43:567~504

3 TG BREENE AL LB I, 1980

4 Taylor L R. Assessing and interpreting the spatal distnibutions of insect populations, Annu. Rev. Entomol, 1984.29:
321~357

5 Sawyer A J. Inconstancy of Taylor’s b;simulated sampling with different quadrat sizes and spatal distributions. Res.
Popul, Ecol. 15859,31.11~24

6 Hurlbert S H. Spatial distribution of the montane unicorn. Chkes. 1950. §8.257~271

7 Jumars P A, Thistle D, Jones M L.. Detecting two-dimensional spatial structure in biological data, Oecalogia. 1977,
28,109~123 -

8 Vieia S R, Haufield J L, ef al. Geostatical theory and application to vanailhty of some agronamical properties. Hrf-
gardia. 1989.51,1~75 '

o BB TR AT EA IR M ., JE R R 1985

10 Liebhold A M, Rossi R E, Kemp W P. Geostatisties and geographic information systems m applied insect ecology.
Annu. Rev. Entomol. 1993,38:303~327

11 Lecousire L, Fargewre D e af. Analysis and mapping of the spatial spread of African cassava maosale virus using
geostatistics and kriging techmgue. Phytopathology. 198%,79,913~920

Iz FXEAER. TAAHXTANRHENTR ESEM,1904,143),327~331

13 Schotzko D ], O’keeffe L E. Geostatistical descniption of the spatial distributien of Lygus hesperus t Heteropiera:
Miridae) in lentils, J. Econ, Entomol. 198%,82(5>:1277~1288

14 Williams III L, Schotzko D J, McCaffrey ] P. Geostatistical descriprion of the spatial distribution of Lemonius cale-
Formcns \Coleoptera: Elateridae) wireworms in the northwestern United States, with comments on sampling. Encr-
ron. Entomol. 1%92,21(5).983~-995

15 Schotzko D J,0°Keefle L E. Effect of sample placement on the geostatistical analysis of the spaual distribotion of
Lygus hesperus {Heteroptera; Mindae) in Lentils. J. Econ. Entomiol. 1990,83(5):1888~1800

16 Liebhold A M,Zhang X. et af. Geostatisuical analysis of gypsy moth (Lepidoptera; Lymantriidae ) egg mass popula-

tions. Environ. Entemal, 1991,20,1407 1417

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

