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Studies on the Effects of Black-tipped Sawfly,
Acantholyda posticalis posticalis Matsumura on the Growth
of the Korean White Pine, Pinus koraiensis S. et Z.'
Sang Bae Chung? and Shang Chul Shin?
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ABSTRACT

The damage by the black-tipped sawfly, Acentholvda posticalis posticalis Matsumura. has been increasing
at several locations in central part of the Korean peninsula. This studv was undertaken at selected plots in
Kapyung-gun., Kvunggi Province and Hongchon-gun, Kangwon Province from 1984 to 1987. The purpose of
this study was to provide basic information for integrated control of this pest and to determine the econemic
threshold by investigating the pest host interactions with special reference to damage analysis.

The results obtained were as follows .

1. The damage was more severe at upper part than at lower part of the crown. The vertical distribution

of drv weight of damaged trees above ground showed L -type distribution, whereas that of healthy trees
showed C-type distribution.

I3+l

The needle loss by sawfly reduced both of height and the diameter growth of the main stem. The growth
reduction occurs when the needle loss is 50% or higher. About 10% of tree growth was reduced at 50%

of needle loss.
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3. The reduction of diameter growth was more severe at upper part than at lower part of the main stem.

4. Volume growth was reduced when more than 50

% of the needles were damaged after three years of the

sawfly infestation. Reductions of total volume increment at the levels 70% and 909% of needle damage

were 9% and 20%, respectively.
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Table 1. General description of experimental stands
in the early of 1984.

Taebong  Hongchon
Altitude ‘'m: 150 180
Slopidegree) 15-20 15-25
Aspect N NW
Stand age(Yrs; 23 25
Mean height (m} 10.3 11.1
Mean DBH {cm’ 14.0 15.5
Tree density (tree/ha) 1, 800 1,310
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Fig. 1. The location of study sites of black-tipped
sawfly in Korea.
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Fig. 2. Length of main stem internode at each
defoliation rate by black-tipped sawfly.

o A=FEggEitel A LR Ao fErHct

b ghE A BMGAES 81 Lkl 2o
Ao wiEE Y #ELERS AL @A
HEEERGES ey d 40% DT %
o = A g ko] R ¢lelan 509 HEHH Lol A
d B Bigel upebubrl #AfESIe) 70% W
0%l A &4& 31%2 50% WS B
pE Holm Al 70% LLkel ol el
A FREAEER HA7E dolds s o
ER=

ol 97k e WiEA Y kY HIHBRET

) Hufr %
SR S BT A FKG

F &R
§§100. L Hongchon L Taebong
S 80 \
& A .
5 80 . \
200 = —go1zet y=—0.012x2+ OV
5 20 0.438x+97.366 0.271x-103.34
i

20 40 60 80 100 20 40 60 80 100

Defoliation (%)

Fig. 3. Comparison of the growth percentage of
height at each defoliation percentage.
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* Growth percent bt a

log a, log b : log value of measurement
at time a or b.
t a—t b: Time elapsed from a to b.
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tion rate by the black-tipped sawfly,
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at each defoliation rate.

Hongchon Taebong
21002 X el
e 8()\‘\‘ ) \\
> 60 r t\\\
% 40 3 0.006x* ve= —0.008x? "
& 20 +0.09x : +0.223x \
A +93.772 ©101.319 v

20 40 60 80 100 2040 60

Defoliation{%.

80100

Fig. 6. Comparison of the growth percentage of
diameter at DBH at each defoliation per-

centage.
uf o} 4] M_\’rik Jﬁ/}"# et el A 2b itk
hal R ECEEE ERT Y el owje]

a(l°/°l Aoz #wd + <Avh
AN Ek R e MRS
giifiel o HeEie Aeoloh kHEMYo R Fim
eI R A kel BRfRel Mot g |
g vRER L QLo R R R 4] LP~ 1
(AR i R Slom ]z}
SRIE S el A B E A
cLilollAloh Frol KA 409% WIToldw 14-
20959 RdeA W L Gkl 4 2T
BN d = 17 gl elep el
Rt A feoll Hodhod (e *19*%7]- 2A vpEbLRs A
- Mott T (1957)0] wtal ul ¥ EREERS
AR EEe) RN W7o YRR e &
& BiE el Jbdto] el whe g2 e
cf.

il FMuE AR REBES WER ME HE
st7 glslo] HfgR-s HIRE i bol i TS 2]
F 10 Ea frdk MbEel st

LA
Fig. 6+

3 A
7¥_0L &

vielslel 4

4 0y LS VA =

“l'f\?” 3:%‘U\OPJ [d]— ﬂFf§F9] L 04/ -?*%i?

Meig &% KT #EES el Fig. 7olct.
'f"r'[; AR S FEA @ & TN EE

Bths W=l AHE Higre] PSR b =

< AERHS Ve dew o ez #E
Hfroh zeln b ue RRES ¥ 28
il & 2Rlel A A7l gl B & gl
s e {riEd] wE T%WEJ R
A9 L fHe R, MEny K
feaba Al o4 F Utk
kg BT ¥ FRERY TR M
RAI HEdled ERF RES Y olAL 2



S A AR B3 (40 9E. 19944 12H 455
0% defoliation 50% defoliation
of \0/@/\1 i ¢
A\\\b_‘A\\A ) SR
o e e et | N~ \\ e
= B L S
= ..
= ~e
s at -
B
5
2 e P
3
@ 70% defoliation @\ 909 defoliation
a DN o
4 }- L
21 L
2 n bk i k. b d T 1 . " L
1977 79 81 ‘83 "85 1977 79 81 '83 "85

Year of Ring Formation

Fig. 7. Curves of diameter growth for the horizontal sequence at each height level of the main stem in Korean

white pine infested with the black-tipped sawfly at hongchon.
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Table 2.

sawfly at Taebong in period of 1930-1985.
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g ‘ 1980 1981 1982 1983 1984 1985 {m?®/tree)
0 9 6.797 6.910 T.707 6.796 7.399 8.135 0.0437
20 9 6.370 6.930 7.690 7.314 7.664 8.259 0.0442
50 9 7.044 7.234 8.199 7.521 7.480 7.466 0.0449
70 9 7.039 6.599 T.557 6, 891 6.592 5.025 0.0397
90 9 6.646 6.716 7.331 f.560 4.654 2.494 0.0344
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Fig. 8. Periodic annual increment and current
annual increment in volume at each defolia-
tion rate by the hlack-tipped sawfly.

xa . 0% b 50% ¢ 70% d 909
& AalA ohinl MokBme EEBE wi #
B kel T2 shy e ROl o @ elA %

B o2 Wefehr]l skl ol SEE M
2 Aol 4 HEE 5| PAIt CAlE H#k
g F5HE Fig. 8ollA M ebel o] EFSEYE
Ml U834 Lilol= hffEe o] 4rEER|
ofow) w3l HidEol WEE M —HMEel 8
ot 83 gl Jebd ®EE B RS
ﬁcwam HES a4 HE 9F S 4
| piEE & 9lool W oudol Mo ERRA It
%‘:—E‘_— o el shet.
HERme g olel e gt FHEkEol
o EFLRES BIEToRA Ao ek B

7o) °F‘4l e m
0P°4 Mokel EIEAY M-
e I
7i°]?/}1 *O‘P%iﬁ]r(Graham, 1943 ;
1960) .

744 _OJH 5=
Kramer et al,

RIS S WERIE e s
mES Mo @ ool HEdAske] del e

o}zl i 9l vk (Craighead, 1940 ; 3§%, 1960, 1962 .

Kulman, 1965 : Linzon, 1958 ; Oneil, Kondo et
al, 1968) . refvt ol KBRS MBS M

ke HRoe® Hiid AoeRA &R FHEelA
= A uAAEE 3k LY ol At
Brdde BEHS BEd BEHTE #Ro

2 A E&o A0 BEFEES ST EHi
g Aol

A Fu AL ME K BEIE R
B E R ERAERY HEw WK
Wb FEE Fig. 2,4 z8]l 5oll4 Hal up
efzbol HHSmIT L BRI AHE BT
D}‘ I ElRI ERERY o %01]"‘1 R

R RE S0%l M FE AREe] HES e
L}'“i o] & HEfo R FEHLA f@f]ﬂoﬂ “F% FE
sz ol F3gg o Qem o]l A
Eigol HiEo o3 wEAs Y PAIsH
CAlS] H#ENAM oS WHugsE 2odFc(Fig.
4). ol9FL BB Furuno(1963-1966) 9+ Park
(1983) o] #HEHEAM=  FHeold 5+ Uk F

Furunotw &ivhdloll ol #EE BRET ABHY

o e
& oji}u]

A
T

et



HEMEEE 83040 %

o WEERES EHYT BR 50% % ﬁﬁ%f#‘ﬂ%
WA= s F Rl O REL FA 9on
BaERS ERERY HEE fﬁﬁﬂ Beigi o} fir
Holl whepd] BESY 2R dotn shedcoh. =3
Park® £ £atel2 W3k £viFo hRiEs
fiEel B4 RollA FHEo] Uojvin] Fm
ZF 50-60% #HilFeld Algddctn g wl ol e
g REREE K Ao HEol Ak P b
& H9ol Zo|ct, o] wlelx European sawfly3
BEe o d R wEMTl B dd skt
2. oh (Reeks et al, 1951 : Morris et al, 1962,
1963 . Kapler et al, 1960 ; Eklund, 1964; .

Duff2} Nolan(1953)-2 #tiEHIe HE& #EH)
g Wwdle oz FHIFS 7bxla 37+
A Jidk & ERe Jebd FRES kFoz It
#3 Horizontal sequence®t 1§k | ifoll 4] ¢
THEZ gk &EY [ RN F£4S ole
Vertical sequence, =Z#lx &gl A [E— FE
of zbut HEEIES T Oblique sequences.
e ool kel B K& REENE W
it

Fig. 72 #gpel vl & EREEREY B
ERHE 25ty $1€ed Duff-Nolang 371
k& #mEH#E ' Horizontal sequence® b
B #EHR Parki1984) 9] £z by HEAR
FAAAE R Ao elAbsbA R e TEM.os

bl 4 A EAREE 2 ehdel ol g HY
o g 4Rl EHE 70900 Ve BE T
& 4 goh ¥+ sle

Bkl 4 AR 255 E] FHAAE J f
el EES R 0‘ HEAME s Reld &
Rl Aok o] BEHIE 50% &l ol A Lﬁ]'

[ AR L N B O SR R - i GIH"J«] il
G el B s 7099 BhHikol A 9"/«1
MigAd kg Wt 9l o] 2} -

= Feolrh
&

b A Edkel o #EY-E Fig. 8¢ pAIqu
CAI®| It#iol 4 ﬁ%ga} HER Yo, = Sk
9} t‘EE" PAI UI CAIO-”/H ff_kﬂ o7 ky{g "H

2 Ehnske MrE Roliz dbwl ¥EiEXk s i
fmell whebd SZ@skAl WoEn UeS S
o 4 9low ola% 4 HEFES CAlol A oS gA%E
A ebda 9f

ﬂﬁ(f%i%\lllﬁ}% 1982) Lol viebut 2584 2] ha
% CAlx Mirfest 1001]*% 14.14m? o|vd & #

19944 121 457

oAl M 5 #49 #4eA 14.64mi/hasts= o}
T BT BEE Hol Fob. oleb IErsled
90% 2l KoM E 4.49mP/ha® A 69.3% 2
/rﬂé:_’#aﬁ HEST 22 Ao} ojae %K&‘*f%’é'# 3
RE-B] SEK7MR] 34 fel A Bigd

e}
io] oL /— olr%

Lu-«l FRE Fashd sty
= ke g H\/k/l fHEmEE} ER4EE,
o) MR- BEI 509% Ll Roli A BEE
SR8 ﬁ“T’FoM o] MiE - MiEud B
i & Hh EREEC REEd delr) gl
JFAE Sy R R Amd iHEE U i
= R 4ES AL 5o

whebal 7R WA Bk (L) FR RUE R
H 1% 50%e BEIHAS e Il 3k = i
SR #1507 /mEr sl et aThEgl
BROBEFERE DLz e 28 Koo R B
7} Aol WE EERENE SAKRBRAS &
H, &S Eatol ilbehe Ao gy, g
ke wpgkalslod . WAl

e
&

&)~

ol

51 B X B

1. Bruce, D., 1956. Effect of defoliation on growth
of longleaf pine seedling. Forest Sci., 2 : 31-35.

2. Chung, S.B., and J.H. Ko, 1986. Sawfly prob-
lems in Korean white pine forest in the Republic
of Korea. 18th IUFRO World Congress Division,
2(1) . 253-256.

3. EURELE, PAHEL 1985, uF i gdwe) 4
TEoll BASH BHTE. RABHH, 32 31-37.

4. ELAERE, BMEHEL 1986, sbFw Aol B
Brol RS #E7R (LSEY BOER) . SRR
33 1 126-131.

5. Craighead, F.C.,
cial defoliation on pine and larch. Jor. For.,
38 . 885-888.

6. Duff, G.H., and N.J. Nolan, 1953. Growth

and morphogenesis in the Canadian forest

1940. Some effects of artifi-

species. 1. The controls of cambial and apical
activity in Pinus resinosa Ait. Can. Jour. Bot.,
31 © 471-513.

7. Eklund, B., 1964. On the effect of damage
caused by the European sawfly as measured by
the diameter growth at breast-height (Swedish) .



458

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

EEEEL

Norrands Skogs. Forb. Tidskr., 3205 218.

. Furuno, T., 1963. On the feeding quantity of

the pine caterpillar, (Dendrolimus speciabilis
BUTLER). Jour. Jap. For. Soc., 45(11} :
363-374.

. Furuno, T.,1964 a:. The effects of the feeding

damage of the pine caterpillar, D. spectabilis
BUTLER upon the red-pine, Pinus densiflora
Sieb. et. Zucc., by artificial defoliation. Jour.
Jap. For. Soc., 46i2) :52-59.

Furuno, T., 1964 b). On the damage analysis
of red-pine, Pinus densiflora.. infested with pine
and sugi leaf-beetle, Buasilepta palliduliom . Jour.
Jap. For. Soc., 46(4; © 115-123.

1964. ¢. The effects of the leaf

-eating insects upon the growth of the forest

Furuno, T..
trees{in Japanese! . Bull. Kvoto Univ. Forests,
35 1 177-206.

Furuno, T., 1964. d} On the feeding quantity of
the gypsy-moth, Lymantria dispar Linne, and
the camphor silk moth, Dictyoploca iaponica
BUTLER. Jour. Jap. For. Soc., 46(1} . 14 19,
Furuno, T., 1965. The damage-analysis on the
growth of middle aged Japanese red-pine, Pinus

densiflora, infested with pine caterpillar, Den-

drolimus spectabilis, (in Japanese; . Bull. Kyoto
Univ. Forests, 37 9-24.

HEFEU, 1966, oA HEFIC BLIZT &
W ESD LE. HHGE 48(3) 1 105.

1966. The effects of
defoliation before growing period upon the

Furuno. T., artificial
growth of Japanese red-pine, Pinus densiflora.
Bull. Kyoto Univ. Forests, 38 . 15-25.
Graham, S.A., 1952, Forest Entomology. pp.
1-351. McGRAW Hill, New York.

Kapler, J.E., and D.M. Benjamin, 1960. The
biology and ecology of the red-pine sawfly in
Wisconsin. Forest Sci., 6 253-268.

BALE, 1960. THTVIHEROBEI 2
OEDERIIBEIITHE. H700 HE K
B giEE, 331-334.

BHENE, 1962. TAHACVHSERIIBT L
EOI LB PARAERESEWEICS JEZ
TEM. F T2 HAKREERGHREE, pp.
337-340

Kondo, H., S. Kaminaga, and T. Furuno,

22.

23.

24.

o]
(]

28.

29.

30

31.

. Lee, D.S_,

. Lee, D.S.,

. Linzon,

U BE AUTE R clAE Bl B B

1968. The damage analysis on the growth of
voung Japanese red-pine, Prinus densiflora, in-
fested with pine caterpillar, Dendrolimus
spectabilis japanese. Rep. Ibaraki Pref. For.

Exp. sta., 2:17.

. Kramer, P.J., and Kozlowski, T.T., 1960.
Physiology of Tree. pp.526-531.
Kulman, H.M., 1965. Effects of artificial

defoliation of pine on subsequent shoot and
needle growth. Forest science, 11 : 90-98.
Kulman, H.M., 1971. Effects of insect defolia-
tion on growth and mortality of trees. Ann.
16 © 289-324.

Lee, D.S., and B.S. Cho, 1959. Studies on the

destructive leaf-rolling sawfly of the Korean

Rev. Entomol.,

white pine (preanouncement). Bull. For. Exp.
Sta. Korea, 8 85-110.

1961. Studies on a Korean unrecord-
ed pamphilid-sawfly(Hymenoptera,
Sympbhyta!, Feeding on Korean pine:l). Kor.
Jour. Zool., 4(1) 11 6.

1961. Studies on a Korean unrecord-
ed pamphilid-sawfly (Hymenoptera,
Symphyta), Feeding on Korean pinei2'. Kor.
Jour. Zool., 5(1) - 21-29.

S.N., 1958. The effect of artificial
defoliation of various ages of leaves upon white
pine growth. Forest Chron., 34 :50-36.
Morris, C.L., W.]. and M.L.
Robb. 1963. A pine sawfly, Neodiprion pratti
pratti (Dyar), Va. Div.
Dep., Lonserv. Econ. Devel., p.42.
C.L.. W.J. and K.A.
Knox, 1964. Growth loss in short leaf and vir-

Schroeder,

in Virginia. Forest

Morris, Schroeder,
ginia pines from sawfly defoliation. Jour. For ,
62 © 500-501.

Mott, D.G., L.D. Nairn, and J.A. Cock,
1957. Radial growth in forest trees and effects of
insect defoliation. For. Sci., 3(3) . 286-304.
O'Neil, L.C., 1962. Some effects of artificial
defoliation on the growth of jack pine, Plauus
Bot., 40:

banksiana Lamb., Can. Jour.

273-282.

. Park, K.N ., and J.S. Hyun, 1983. Studies on

the effects of the pine needle gall-midge,
Thecodiplosis japonensis Uchida et Incuye, on



33.

34.

sEE R EEL 83 43

the growth of the red-pine, Pinus densiflora
Sieb. et Zucc.!l). Changes in gall formation
rate. Jour. Kor. For. Soc., 61 20-26.

Park., K.N., and J.S. Hyun, 1983. Studies on
the effects of the pine needle gall-midge,
Thecodiplosis japonensts Uchida et Inouye, on
the growth of the red-pine, Pinus densifiora
Sieb. et Zucc. 2. Growth impact on red- pine.
Jour. Kor. For. Soc., 62 87-95.

Park., K.N., and J.S. Hyun, 1984. Studies on

35.

19947 12H 459

the effects of the pine needle gall-midge,
Thecodiplosis japonensis Uchida et Inouye, on
the growth of the red pine. Pinus densiflora
Sieb. et Zucc. {3). Jour. Kor. For. Soc., 65
48-53.

Reeks, W.A., and G.W. Barther, 1951.
Growth reduction and mortality of spruce caused
by the European spruce sawfly, Gilpinia her-

cyniae (Htg.) Forest Chron., 27 140-156.



