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Studies on the Effects of the Pine Needle Gall Midge,
Thecodiplosis japonensis
Uchida et Inouye, on the Growth of

the Red Pine, Pinus densiflora S. et Z. (II)!
—Growth impact on red pine —

Ki Nam Park?. Jai Sun Hyun®
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ABSTRACT

The effects of the pine needle gall midge, Thecodiplosis japonensis, on the growth of the Korean red pine,
Pinus densiflora, were examined for the natural forest stands at nine locations: Seocheon-gun, Boryong-gun,
and Hongseong-gun in Chooncheongnam-do, where consequence of the infestation had been different. To
estimate the economic threshold level of the pine needle gall midge, the growth impacts due to the insect
were examined with terminal shoot growth, and cambial growth by analyzing the growth horizontally and
vertically. The results obtained are as follows: 1) In general, the growth impacts of the red pine trees were
significant for the five consecutive years since damage had occurred, and its maximum retardation was shown in
the second and the third years. 2) Simultaneous retardation occurred in both terminal and cambial growth of

the tree, probably due to cumulative characteristics of the feeding behaviour. 3) Strong correlation was found

! % 11 H 21 B Received November 21, 1983.
? B8 Forest Research Institute, Seoul, Korea.

3 MekBF BFAR Colege of Agriculture, Seoul National University, Suweon, Korea.
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between terminal and cambial growth of Korean red pine and this was true for the trees infested by pine needle

gall midge, Thus retardation in cambial growth due to the insect may be estimated with that in terminal growth.

4) Infestation was greater on slope facing north than south even though the history of the infestation had been

similar. §) The stem volume of 13-year-old, infested Korean red pine was reduced by more than 75-85%, com-

pared to same aged, uninfested pine in yield table. Thus, much longer period is required to recover the normal

growth.

Key words: Thecodiplosis japonensis; Pinus densiflora; growth impact; damage analysis.
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Table 1. General characters of the areas studied.

, ‘ . Year pf Slope thple‘»tr’e{eﬁoﬁf Pinus densiflora Bare
No. Location mfsis;rattgém Aspect (< Height (m) D B. H. (em) ]\1]‘6161;”/ gr(c;r)xd

1 Hongseong 1978 S 15 3.44 + 0.60 3.89+ 1.28 86 40

Jang-gog N 15 331060 433+080 56 20

2 Boryeong 1977 SW 10 2.82+0.33 3.74 + 0.63 79 50

Cheongso N 5 3.50+0.24 4244077 78 20

3 Boryeong 1976 S 10 3.06 £ 0.68 3.47 £ 0.54 101 50

Jupo N 5 214+ 065 419+ 0.98 57 15

4 Boryeong 1975 S 20 319+ 0.51 407+ 1.02 89 30

Daecheon N 15 359+ 068 441+068 88 5

5 Boryeong 1974 S 20 3.47 £ 0.57 4.09 £ 0.51 124 10

Nampo N 20 4154056 4.35+085 84 5

5 Boryeong 1973 S 10 2.54 £ 040 3.09 £ 0.56 81 80

Uungcheon NW 10 295+ 038 376+ 084 153 40

7 Boryeong 1972 S 20 332+ 035 3.45+£0.25 82 30

Jusan N 15 289+ 047 4.05 + 0.85 77 30

# Seochen 1971 - ~ - - -
Pan-gyo

9 Seocheon 1970 SW 10 2.40 £ 0.37 298 +0.39 260 60

Biin N 20 291+ 056 3.26 + 0.50 280 20

10 Seocheon 1960 S 10 3.46 + 0.82 4.43 +£0.94 86 70

Seocheon N 5 3.86 + 0.55 394+ 074 70 10

Table 2. Effects of the pine needle gall midge infestation on the growth of P. demsiflora in areas
where its population increased (1981 ‘);7 o

Gall Wt.of fresh  Needle Top-shoot Width* Tree
Locations Aspect formation needles. tree length length of rings mortalities
(%) (kg (cmlﬁ‘ ’7_(93)— B (mm% (%)
Jang -gog S. 7+9 11 68+09 31+9 25+04 0
N 2+3 1.6 74+07 38+ 10 23+05 0
Cheongso S 4+3 2.3 87+09 24+8 1.8+ 08 0
N. 6+5 1.8 79+1.2 26+ 9 22+05 0
Jupo S. 14+7 2.1 7.86+0.6 17+8 1.6+ 05 0
N. 24+11 1.8 77+009 177 1.6+ 07 0
Daecheon S 28+ 14 1.4 78+ 1.0 136 0804 0
N. 46+ 19 0.9 7.0+08 1345 0.7+05 7.7
Nampo S. 12+6 0.7 77+13 8+3 0.7+06 0
N. 18+ 11 0.3 68+09 6+5 0.7+04 28
Uungcheon S. 6+5 1.2 70+1.1 114 0.9+04 0
N. 17420 1.4 55x08 8+4 0.9=+03 0
Jusan S. 6+3 1.4 7.2+09 7+4 0.8+02 0
N. 11+11 1.7 55+ 1.4 6+3 0.8+02 0
Biin S. 1+1 1.7 7.5+09 15+7 1.7+£03 0
N. 1+£1 22 30+13 25+ 17 1.8+03 0
Seocheon S 2+2 14 T9+1.1 29+ 15 30+£04 0
N 4+4 1.2 93+14 45+ 12 2601 0

* The width of rings was measured at a 2m height from the ground.
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Fig. 1. Vertical sequence of the 4th ring-widths
from the pith in all internodes and of
internode length in the main stem.
EHEH F2 Fud e olfe] B K E#H ol

HER o EHEoL 7= ¥E A ok
#ZEE) A FL Kl A= THMe 2
o7t Edtmel A F15 13cm, F@Eo 08 2 07
mm& BEY SPLE £ 5 A1, 1980EF &
R BES oR9dW BEF @AM FH
el dolzt &mel 8cm, Jkfiel 6ecmA T Fij
B 0.7TmmE BEY EEHEE Lo o9 2
EREEE EINF L@l AE £ 5+ o
EL#AMA A FFHEC Bitmdd £&
5cm ¥ 25em¥y EHELS 17mm % 1.8mm
2 [iE=7 et e FlHEEHANE E5 o
HEY FEm £&¢ =zkgioh ol zol BE
Y HELEEY WOV #mRe By KL v
23 dojutis Bow dHol £YUXTelR HE £
EEE= &b
IR AEEY M & ANy
Jum kel A vHeR s hES e RIEE S S E ol

— K o

1

aejs,



BEHKEEE 628,

mm i em
2} Daecheon "40
|
420
i
]
: o
160 =
0 3
&0 &
R 5
= 140 =
: s
= {20 =
oy ue
=2 o
@
460
4140
420

71 73 75 77 79 81

Fig. 2. Vertical sequence of the 4th ring-widths

from the pith in all internodes and of
internode length in the main stem.
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Table 3. Annual stem growth between infested red pines at Biin, Seocheon and healthy red pines
at Jang-gog, Hongseong.
Loca. a ‘Total
) Aspect ~1972 1973 1974 1975 1976 1977 1978 1979 1980 19§ stem
tion volume
(erd®)
Jang - South 5274 3.2 100 299 55.0 96.3 1793 3339 3663 3413 19431
gog North 494.0 2.1 79 419 1059 2526 4259 5949 561.3 5897 30766
Biin South 321.2 2.9 15.1 12.7 10.6 18.1 331 689 896 861 658.5
North 421.4 31 198 267 45.6 734 1358 1887 1898 11203
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Table 4. Mortalities of the red pines infested
with the pine needle gall midges.

o8z )
Tree Mortalxty of
Location  Aspect mortality  top shoot
(%) (%)
Boryeong  South 129 92
Misan North 24.3 86
Chunseong South 0.2 3
Sindong North 21.3 17
Boryeong South 7.7 85
Nampo North 28.0 95
% ®
U ESE RE%YT Furuno(1964a, 1966)21
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Table 5. Simple correlation coefficients between
diameter growth and height growth of
the red pines.

NortH stands

Areas South stands
Jang -gog 0.929 0.974
Cheongso 0.656 0.865
Jupo 0.731 0.926
Daecheon 0.378 0.883
Nampo 0.872 0.830
Uungcheon 0.093 0.868
Jusan 0.925 0.959
Biin 0.857 0.872
Seocheon 0.887 0.977
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