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Damage Analysis of Korean White Pine Stands
in which the Black-tipped Sawfly was Chemically Controlled’
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ABSTRACT

To obtain basic information for establishing a pest control strategy for insect pest management
system, changes in the population densities of the black-tipped sawfly(Acantholyda posticalis posticalis
Matsumura) and damage patterns in tree growth were investigated in national forests in Hoigok-ri,
Kapyung-gun, Kyunggi-do, where the pest control measures were taken. The results obtained were
as follows ;

1. The larval density in the soil of the forests where the insecticides were applied have been kept
below economic threshold for about 7 vears. The density was the highest in the middle of slopes
and similar to the level of the early stage of the insect outbreak,

2. After the pest control by insecticides, reduction in tree height and diameter growth lasted for 2-3
vears in trees defoliated by over 70%.

3. The diameter growth of the trees damaged by black-tipped sawfly recovered faster in upper stem
than in the lower.
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4. Volume growth of the trees defoliated over 70% by the insect decreased for three to four years.

The volume loss of trees defoliated by 70% and 90% was 19.6% and 54.0%

5. Maintaining the rate of defoliation below 50%,

%, respectively.

which is the economic threshold, by chemical control

measures had an effect of reducing the tree volume loss by 40m'/ha as compared with a stand defo-

liated by 90%.

Key words : insect pest management, economic thveshold, insect outbrveak, pest contrvol

i

#

B A (Pinus koraiensis)©) Binnl
EEH0 2 B ARy A A (Acantholvda
posticalis posticalis)- 1980FAell+- HEE %
EEe REdiEe Il F ER gy
off MREE oV 19908+ 2REALES BN
H-AulE ¥ 2EMCE 1 HE s o
S 19964 ] 2ERS] BAEEME-S 1EE ha
o s qlvh. A& Edhel B SHEL fTHE,
HPRASA A, iR %2 Lee(1961,1962,1963) <)
Rate] FAnia dhsld om | G0EM WIfiel - #
32"] B LPHR R FHlo] eyl ol folx]

edab ot 19804FHE] HES F&HOo R FRR
aaLﬂ»ﬁmmﬂHbu}@ndﬁq

Bkl hAEE(198D)- & Eakol B B4
Brie, Ame, mEgEd b |Ee
KERGATE # ESFEESAER F RN
Big, —rela #HHE997)= AhvbRe] EH
H& emsle]l W v olow, Bhkkel Bﬁi}

Bre s EhAEsel BiAEE(1986) 2 ﬁ]‘l‘ﬁ)s‘i‘;bﬂ
off # - Iy MZERA TR 0% Lol
a7l olv EFHM EEk zuron(Dlmllm)
KFEE BEgEslel HRE oA, A S 1985
£ L BaErbA g8 FAsE ql.

gl elalel s HEE sh el
Mol BRE WRIRE ERFRME el fﬁ*ﬁiﬁk(l%éla)ﬂ]
et Be REE Aosd olEd K FH
off fkalel HEHKHE 50% Uirl %)"fr ‘”‘3}"*
o 5e] MEEEES] B vietdbr] Alabsie
%i%éﬂ e BHEESE 30-40% ﬁ[ﬁfﬂlﬂ

1 vebd & gbe ol (ERFERE S} BAER, 1994b)
°1 kS ) WE BE KEeR fERsigl
o}, oleb HPE WFEEA AMEBQ982)E £
Zalele) gEs B vl ARERE S
FicEs 50~60% 04 fafEElY o #iEE 45

E R 2~ 34Kel v HEeboha kgl
o, Furuno(1964ab, 1965ab)i= $Hviule] ¥
= {RAESH FEEERECl A EH AR 50~-60%4al
5iBell= B4R 15~20%, BMEEE 0~-25%
b AR I 1 MEE 2 HEEe EsE
o] 60% LLEY wi= %ESE £E F BES
vl Ao shsich,

A g s bul A el HWEsE gt
Aijoll A 561 BEARADHR, ME AN, MESEH,
el SRR EOAN S HoAE
28 HEBAHT 2 44 K Eio B ¥
LR Pifrmeke] MEFRELE Rfslr] B3
o] i vk,

M R Bk

1. B #R
A B RESH TR TRE e Rl fr
B EAEHSZA LR I HE R
o] 3244 Shby EMel M BT ol BBk
el ST chgab b,
A L) S

Bk 9 10ha, #H& 250m. AR 3074

BEoEA FHEE ¥ FHRBERS &%
13.4met 19.0cmel ™ ha¥ FHHAEEs 1,159
Aelodrt,

vh BE AR
1980l BEERA A X5 #iEYF BHRoE
WA, HEROSENH SRR RHE K
BREIG 2w 19844572 o] RiEgER Hslo
HEELE PO ATEREEREE 100%)0] B
#sled ot *ﬁ&w‘i wE A2 s B2 %
i35 R
o} BRI
19854 #Eo] MEHHMTH)A x F4
Fifsgem & B zuron 25% wp 3001&#(50 ¢
fhayell 463 MRS B, 52 RABERE



330 kel ol Bkl MY AT HEEN

AFo2A 19864F LitkFEle R hEEES] B
#(Table 1)9} ©& v LlLe] #E7} #ERS
A fskom FEERIKMERTS RS R KE
29 MRS Wik EEE7] A, 19934 HAeol
= #EKkG 271 B2T RERBA A

2. MEF%

AT A Y ikl #I F40 LA
EEMEMEE 19934 SAC Kt o WA
FELE 19854 E MR B MoAE
ECH#®", “B7, @52 0.05ha(20x25m) =27]
o HEEEGCKM)E e Iwao(1968)e] HEE
srifrd(mean crowding)dl] KT BIEEAR ®WH
Rl K, AEBEHNE 1lo'(Imx 1lm)= 71 20
18 plotell ¥ s EEEE FMEstd 19854
58 W] HWER HAWES B M
Ko X5 EBRBWE- 19854F HRER &
B EEEe] HEWEE MEHKEE 0, 50, 70, 90%
AEkEEe 2 ESI & KEHE 10mx10m
Zre] MMM E MERY RE, & BEHElA
3k m#ekE i, £R&#(ncrement borer)
2 flAstel MEEEBMGATM)S] KE(core)
wEsle] AH o Liehd FRIES REBRET
o)A micrometerel]l ¥ EEEERES WESA
o}, w3 & mEMHE 1R ek kigs
of £F5 HHEERS #WEE WESIT Huber
Holl KT #WBRHTS Bl WEY BHEE 7}
Az 3ok P HEoER AHFMY £RIEE R
%, #4E4ER(current annual increment)s} #
MEERS Kby,

R A EE

1. 1o BEEY
thshse] HESBHFEE- 1980FEA HE

Bak 19844714 S5 RERBE #HES 0
U RO TA MoK EE(ERET)E B,
“oh” RO R EAET mEe plotR FHtrh
DATES WA 19854 U 19864 [
—3t HE(RE, HFT, AL, HFRo2 R
#slo] BREM EA(1985) 2 HH(1986)2] L
F S EE HEY #Re Table 13 2o},
BN 199349 L LAEE S BRI BT %
ERBREAA 7P HT HEES 29 LEH
fr7} 63.27te] 24 A Eghow HEE B
Hi-2 20.67H2] 9] MR 42 HAFES 2o
I glon} Jiwid 4ts] 198549 “EVaphg vl
& mEEA AR &HER(1986,1994a)0) A
Ry el gmEmed A Wi mE as
SFE B 1907 HEFSKEEEHRELE 5
%ILATS $hBFEES #FEFsly e o2 §
ek, w8 WEES LRAEEMES |1
BEERel A g RS Ko WA B
£ HH(1981-19854E)2]  WissERBRRTS JMOUT
- Bodsa alvk, ol #Re 3Ty
Ay gEsE /Y Mool €A=% zuron
25% WPel fka #MZEHRE RMEY H8, 2
thapell Bsled = BHERICHEE M THEM-S HEH
BAE LT HAEEE HREY & USE o
% gl

2. HAk&{0) DIXE BE
7h BEER

F EH0) WES HEERC vAe B
W R RAES BFEOEAES W] B3
of % WEEH HEEMBAERS HEI Ao
Fig. lolc}. AR 50% LT #ERS £
A H$3 ER pattemd Helx glod
0% PlEe] #EARS BREES 1985Fd = &
ARl tha MEES EHT £ES Bgod o

Table 1. The densities of black-tipped sawfly larvae in soil by year and damage degree before and

after pesticide treatment

Degree of tree damaged(No. of larvae per m)

Time of investigation

Heavy Medium Light
1985. 5 (&) 178.8*+1.9 192.2+6.1 64.1+3.2
1986. 5 (b) 5.770.5 4.8+0.7 3.8%0.4
1993. 5 () 63.2+3.7 38.8*+2.5 20.6+3.1

a : Larval density before treatment

b : Larval density after 1 yvear of treatment
¢ Larval density after 7 years of treatment
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Fig. 1. Lengths of main stem internode at each
defoliation rate by the black-tipped sawfly.
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Fig. 2. Curves of diameter growth for the hori-

zontal sequence at DBH level of the main

stem of Korean white pine infested with

the black-tipped sawfly.
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Fig. 3. Curves of radial growth for the oblique

sequence of the Korean white pine defo-
liated of 90% with the black-tipped saw-
fly at Hoigok from 1985 to 1989.
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Table 2. The volume growth calculated by stem analysis at each defoliation rate by the black-tipped

sawfly (1981-1990)

Volume growth (m'/tree)

Defoliation

percentage (%)  1981-1985 1986 1987 1988 1989 1990 1986-1990  Total®
0 0.0249 0.0062  0.0075  0.0094  0.0096  0.0132 0.0459 0.0708
50 0.0245 0.0056  0.0071  0.0100 0.0108  0.0158 0.0493 0.0738
70 0.0228 0.0021  0.0044  0.0074  0.0100  0.0130 0.0369 0.0597
90 0.0180 0.0004  0.0015  0.0042  0.0056  0.0094 0.0211 0.0391

* Total volume growth for 10 years (1981-1990)
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