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Table 1 General conditions of (he experimental wmiies
B M '8 chm?) # B % Bm 5 P ® B
Experimental sites Area |Slope orientation [Above sez-leval i{Degree of closeness| Age of tree
" MR(I> 5.934 ! N 110 ]. 0.7 25—328
Ei MR(I? 9.934 1 wW.IN 110 0.8 25—32%
g PCCI 9.934 E z00 ‘ 0.6 8 —18
PO 3,934 ] B 200 | 0.6 T 8—18
a8 | -yc 1.000 E.N 600 0.7 22—326
' % cC 0.867 W.S | 45D o7 30

1845 M RI25—204E 2 (kD WAC( 1), AC(I ), ACCI)FAC(Y)) 4B #asEs4-3nt K
¥ 0%. 25%. 50%. 75%®1100% . HAMRC(I )FIMR(I )SERET 60 #r¥5 HE W, H
198545 15 19874 11 EE3a T H4ERT 5 H K 6 A W (EMEBBR EMEEEI T —R AL
W, 19884E {2412, 198¢4E TN EPC(I)RPC(I )33k B T 104 # 45 ¥
B, 10877 1988455 S 2alM, 19894E {2 1a, 19904 107 BT T &Y, EESCPD ¢ 3t
PR T a3fednity, M fEYCH, fRIEIOENBAGCERE, ®ETEAIERE H —
RS A%MAESS  ECCHERET 8 HEMKEN 0 % KIRMER, BHTE19014F 3t 17
#wTEyr. EdRTRITUESSENRER, BERNHFEERK. '

1.2.2 F19894EZEMR(MR( I ) + MR( I )),19907EPC( 1 )RIPC( I )EI B 19914 FEYCrfr,
B K ENEARENNTETY, REEN 7—10cm, B 3 —5cm, EX0,.5emES
SRS REHEE), N XEBRNATHLIT, RREASBBATSY WEHS, BEFER
28 ER, HEREERASCREETTH), BRETRENEREREYFEE0E
%, BENARRILEE PR ERS MIER. EETESENE LS SR, '
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Fig.1 The relative curves between wood volume
rate and defoliation rate =R,
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T EST, DB ARRM/KERBER, HERTAL?L.
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Table 2 Variancsg analysis of wood volume growth in 1987

R L NEF AR I P
. Degrea of Surn of squares] Mean sguare Fa
Sources of error freedom of deviation deviation F-value
“ " 4 2. 07477 0,7T4368 4,148 F{o,05) =2,86
Between class
A 4 @
- 21 377272 0.17985 Fgo.01) =4,37
l Inter claes '
] L) 25 &, 74740
Sum |
E—
4 o 4 ' 2.7R402 0.60B51 4, 24H% F(o,05)=2,50
Batween class
A ! :
~ 4 » 42 ' 6, BOROD 0.16474 Fio,01) =35 B0
I Inier class
L] H 43 8, 70302
Sum
it ¥ 4 2,64072 0,86248 B, 0148 Feo,05) =278
Between class
A . wn
—~ 24 3,17482 n, 18222 Fto,01)m 4 22
! Inter class
) i 28 ' 6,82304
Sum I I- .
4 A 4 2 .4%626 0,60881 §. 4% F{0,06) =2 58
Betweoen clags
A a =
. 46 7.7B560 o, 17301 Feo,01y=8, 8
! Inter class
& i 48 10,13076 I
Sum | l
% 3 IN7EIITNBHBREKHERLE
Table 3 Multiple comperison of wood volume growth in i Age-classes in 1987
ENAF AC( ¥4 ACI ) 8HE ACIIDEHX ACCN) ik
Defoliation levels AC(I}mean AC(] ymegn AC(N)mean AC{(F)mean
[i§-74 0,88731{a) 0.BC424{a) 0.6728%{a) - p.81821(8)
25% 1.802584C) 1.55662 (C) 3,.05470 ({0 1,22337(b)
s0% 0,88580{ah) 0, 80074({ab) o, 7e814{ab) 0,684884{ab)
7694 0. 48814(b) 0,5608p{b) 0,30240{b) o.21374{b)
1000 D.16874{b} 0,24873(b) 0,21373 (Y o,10165¢(h)

Y YAFSTAEHERLEE (a=0,05)
In*¢ »*different letters is significantly at a=0,05.
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FRHACFHMHRERSEREE. BHEE R ERHKFEN 0 %) 8, ZEHSRH
K K25 % L, BT R B A R TR B B O I B

TREHREN BERUEEROET SHHER—®, 4 MTRAVBERIBER
EDSTRHEKERBERESE, RUTRSNFGLSHEILERMER, LE4MES,
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Table 4 Multiple cotmrparisen of helght growth in 4 Age-clusses in 1937

% 0f & 3R AC(I M@ AC(Y ¥ AC(I ¥l AC(T ¥
Defoliation levels AC(] ymean AC(T )mean AC(I)mean AC(N)meon
0% 44.8(a) 27.8(a) 21.8{a) 10,98(a)
2504 40, 560) 23,8{C) 30.6(C) 14 90{c)
BCY% 24,50b) 22.7(ab) 15,.5(ab) 141 45(b)
75% 23,8(b) 1g,8(b} 14.2(b) 14.13(b)
1006% - 19, 7¢(b) 19, 0¢(b} 1z 9(b) 8. 10¢ab)
HYVHEREAEAEYEREE (a=0,05),
® 5 OB REEEKNERER e

Table § Mulilple comparigon of diametsr growth in 4 Age-clagses In 1987

ERAF ACCT il AC(Y »#re AC(T YB ACCTHiE
Defoliation levels AC(] ymean AC( T YMean AC( T )mean AC({ Fimean
D% 3.73(a) z,62¢{a} 1,85(a) 1.914a}
26% 4.81(8) 1.95(c) 3.81(0) 1,76(a)
6095 3.17(a) 2 ,64{ab) 1,72¢ab) 1.27¢{ab}
5% 3.08(a) 1,08(b) 1.82(ab) 0,02(ab)
100% z.03(8) 1.38{b} j 0. B4(b) 0.a0¢(b?

{ YVAERAREWERT X (a=0.05)

B 4 M5 BN, 74 MREKmRT, HIHKEN25Y% EHGEERTRE
o # BT R, B — U B BT R (R A A TS B AR R R R A R 1 I A
F AR B,
21,2 R EERMSITER RRSIHRELETE, ATHHRORDY, HEE
B A A R RS, R TIRANRARS WE, RYRTE, HEMHE, HiL, &
2 A5 IS BT I R MO SR TR B bR A AR B, i, TE bR
EFRIE M E BT T ARRA R EE BT RE T F B SN EL, X
FHEBTEOHELDEERBILE. EMES, HhTER5GHRAMLH, BHFE
BRIy, HEMERE, bR i st i Bt YR R i Py A T 4
BNEERRM S 2 —, A0 RERAPEEMTH. N, 98ENREE SR
ZREFATRBNEEES, HOMERNRBEASN TREMEALE2).

RN TR £ T, ERERMERAREELET, HRATLERNES 38
BH o S MR b R B 45 2R He SR I I B SR se e — B HN R MR 25 B A B, I A E 4
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Fig.2 Relationship beiween percentage of starch content and defoliation rate

FEWATHELMKFETHEE, Bt M EERY B — ks R A 8 5 X
Bz, T
2.2 JRAEMES@BIMEER

W48 DA b 55 S8 b A TSR, A HlEE 2 Mt 5 EBAL
2.2.1 LUAEREBHFRERE HTd—SEERBRAFRRESRYBBRETREHKESR 4 T
Rrghfs S R, RIBUEMFERZIMPURREANSENRZ MMAXR, BXF
[FE#E T EIRD (2 S A,
2,201 HBERRSRHBXFEEN

19864F,
AC(Y), ¥ =2,19999 +5,1489X - 10,3781.X* +5,3853X° (1)
SSe=0,03628 r=0,9567685
19874,
AC(I).Y =29,6042+65,1160X - 191,4530.X* +119,8440X° (2)
SSe=3,530372 r=0,9894594
AC(I),Y =15,6958 +16,6111.X — 38,4435.X % +18.9092X* (3)
SSe=1.781046 r=0,9456439 ’
AC(I) .Y =19,9204 +23.9135X — 59,1530.X * + 30, 7678.X " (i)
SSe=1.630941 r=0,9757081
AC(Y) ¥ =3,5260+3.5254.X ~9,5313X°% +4,9674X° (5)

SSe=0,00087 r=0.9996546
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19884F;
AC(I),:¥ =0,0090—-12,6184X +35.3965X% - 19,9540X7 (6>
S$Se=10,00687 r=0.9996883
AC(I).Y = -0.0710 - 8,7188X +25.9261.X % — 5,4320X* (7>
SSe=0,35336 r=0,9620305
AC(m),Y =0,0228~1,3251X +7,9915X 2 —-3,6851X°7 (8)
55e=1,83238 r=0,9906306
2,2.1.2 HEREFSRMHRXRHET '
19864F,
AC(Y) .Y = —0,0143—1,6095X +4,2620X%—2,2141X° - (9>
SSe=0,01425 .r=0,9710528 )
© 19874F, L
AC(1).Y = -0,2246- 65.1168.X +191,4553X % - 117,8454.X° 10)
SSe=3,53036 r=90,9894594
AC(n).Y = -0,1595-16,6110X +38,4432X% - 18,9090 * Aan
SSe=1,78104 r=0,9456536
AC(Im),Y = —0,1526—23,9132X +59,1523.X % - 30,7673.X° az
SSe=1.63092 r=0,8757082
AC(F),Y = ~0,0035~3,5254X +9,5313.X2— 4,9674.X® (13
SSe=0,00087 r=0.9996546
19884F,
AC(1),V =0,0099—12,6184X +35.3965X%—19,9540X° T 1)
SSe=0.00687 r=0,9996883
AC(I).,Y = -0.0710—8,7188X + 25,9261.X *~5,4320X° (15)
SSe=0,35336 r=0,9620395 '
AC(I).Y =0,0228—1,3251X +7.9915X %~ 3,6861X°

SSe=1,83238 r=0,9906306

(16}

2,22 LUEERRRE S LERBRSFTSINEKE, 4 X JENELEE, VR

LHE. FHH: '
TPC(m)y e,
YV =15,73~15,48X +3,80X % (r=0,99627)
EPC(V ),
Y =10,61-10,54X +2,66X% (r=0,802)
EYCr, ’ o
Y=-10,23+6.63X~0.976X* (r=0,711)
fTEMRH,
Y =4,8010+43,.8090X ~5,6481X* (r=0,781)
2.3 HERSHEMER
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TES0% ZE 5 M AME A, I TRR2SN A R
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- Deiokation rate  1988(4F)

B BEfAxEEREREHRE
Fgi.s Relationship curves between the loss rate of wood volume and defoliation rate

3T T M AR, BMFARARSENERNAREREL, BNE
MREY, TELSY =0, HHE()—U6, HEARHIEL. HERATES6,

26 AP MREROIMEACIKNELT) 4 (OHO—ADFUAN—UORE—H
Table £ The compensation points of Chinese S8 T, BPAER B s, HERAT

ping ln.t Ags-classer (expression in FT .,

m“““:‘;:j — 232 EMRBARBRIZESAD &
| (I ! HOHUT. 8)T20)R L R &ME 5
ﬁ#ﬁé&g‘i%ﬁﬁﬂﬁﬁiﬁl, AR ESS
BapEs, HERFITES.

%5 HRHTEENENBONE N SEN S Y

" Table 8§ Uss starch contsnt as index of measu-
ring point of compsnsation snd snper

£y Year

62,90%
51.80%

£4.27%| 56.92%
48.02% | 44 ,01%

48 82%
10.23%

1086
1087
1088

7 ATMHOHBRAENE RN RER)
Tabls 7 Tha super compensation point of ching-

se ping in 4 Age-clesses { expression compsngation
in dafoliation rate)
Y AC(D]AGT] G et T A
= ) ENsR K™% | PCOD| PUCK)| MR
1086 - - — | 23.01%
1987 21.13%)| 28.07%| 23,289 22.50% R REAR | 104 | 1503 &4
1988 21,87%| z0,.85%! 19,889 — Aop & | 58.03 | 68,89 | 52,35
e YT RE4a4R | 2,308 1,772 7,321
2.4 wPAFh 2 SEINMRHOR 8 Mob | 24,38 | 28,80 [ 22,80
‘ HTREE ﬂﬁ?ﬂiﬂ%f-%’%;ﬁ%f-%ﬁ?ﬁfm + Compensation point or super compensation
BE G o iR ol B B B 2% + Starch ocontent and corresporident defoliation
° ratey
2,41 WEUKEEHERELSH B A& 1RiE =+ Experimental sites,
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bR Mol R PR O B 199 1 EEFTR JE IR FE4 3T 5 a RAEFH XM EEEH TFHBRERY
Piaiatn. BPERASERILETES.,

REE PRI N HIE FHIESR % 9 dEREE S B HREAMNEE
FERMEE TR, W4 512 ERE 4635/ FRSaNE
B, TEHE K495/, 7 B % 63k / £k, Table 3 The conirol guota and conirol cost of

chinese pine caterpillar in part conm-

AEEE Lk o0k /%, BTLFHA & & ties of Beijing region

Bk 5 ER BN A S, BRI B BIIL ’

S X Mt T SR G B 4 A RS X B m 8 |fid ;ﬁiu\m"j‘i X than ,
AT, XD R s fem iy ounty |county | i
AL E TR, ftH SAiRa X m szt ERRAE o)

AR ARG B8RSR, C‘gg”r;,";:;rm 10000 | 45000 | 70000 | 2g00
2,42 WHRABHMEAEAAN X% M Graanm

FEMET T, MBI EEL W2 Cpmms ey |an? |y | mRw
MM LR, HEERIGGEER, H  core e (CuRl ool pragic
BRI A EEMARTY 0% 32 measure ﬁ?“ﬁﬁﬁﬁﬂ* Ting
W O3%—T%, WMiE 1988—199] SEFH chalk jalk  |chalk |

&, FAMERK 3 B&1H1374,02Ami g WRERGE/ R |

A, TTHNEEN6HT, BRARTH  Cumbefnd- | ‘ 13| 0w

R M98 AZ1090/ MOLE T, JATH
R4 B & 47 # y5336m?, MTﬁEFE%H9%EmQ
3 HigSidie

RIEEEER, SOTR 7, BMESEMSRNSBEETARR 0% & 9 b
(Banks, C,J.et al,, 1967, Dunnam, E.W._et al,, 1943, Eaton, F,.M.1931, Kin-
cade, R.T,et at,, 1970, Scott, D,R,1970, Wilson, A,G.L,et al,, 1972, BE& R %
1985, 1986, 1988, 1989, 1990%), MAniiiE. Fii, THW. LK. 2k, HE, FW M
REEWS, EERKREYS, BIeE GRES77, EB%I1979%) SRRRATERR
SMHE ORI, BB R RTRMETACE LIRS, SBREIE i B
B, ACHREMIMSEN SR MNP, RRABSERNRAYTERE, BNELTE
K3 ABRANEFHEA CEE BTN T ESa el ERR B ot Ry Y
EM%ﬁﬁﬁmiﬁﬁﬁ,ﬂﬁﬁﬁ@ﬁﬁ%ﬁ%%ﬁ&%ﬂﬁ??%@ﬁﬁxﬂh&ﬁ%
X

FBRIGHE, WREESEEEY, IMESEMERNRERRERE TR T ’
TG, HTH-FRBRX—ELARPE, CRBSEIEERINIEESHTRES,
MART LRI SHEN EVE R KBBR8, HE TS AR LRy
. EREE. RERARSEREERRER, KTTSEHE R E b S8t
LI ER, UEEEROMEEENSFRATNEERS FREBER— A FRAE,
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L3

A STUDY ON THE EFFECTS OF COMPENSATION
AND SUPER COMPENSATION OF CHINESE PINE
DAMAGED BY CHINESE PINE CATERPILLAR

Xia Nai-Bin Tu Quan-Hong Song Chang-Yi Li Zhen-Yu
(Beijing Forestry University 1oocs®)
Zhang Jun-Lou
{Beijing Municipal Forest Deparément)

From the point of view of the optimal management of Chinese pine ca-
terpillar (Dendrolimus tabulaeformis Tsai et Liu),the ecosystem of the Chi-
nese pine-Chinese pine caterpillar was studied, In the Chinese pine subsys-
tem, using the methods of the artificialy simulative defoliation and of the
natural damage to needle leave by Chinese pine caterpillar,the growing in-
dex and physiological index of Chinese pine were measured, and Chinese
pine proved to have the effects of compensation and super compensation
under the conditions of certain dafoliation rate, Then the mathematical models
of compensation and super compensation of Chinese pine in 4 Age-classes
were built and the points of compensation and super compensation wera cor-
respondingly obtained,By application in controlling Chinese pine caterpillar
in 1988-1991, this study has produced economic and ecological benefits, It
provides the reliable scientific basis for developing a new strategy for the
IPC of Chinese pine caterpillar,

Key words; Chinese pine, Chinese pine caterpillar, economic threshold,
compensation and super compensation,optimal management,


http://www.cqvip.com

