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Studies on the Population Dynamics of Pine Needle Gall Midge,
Thecodiplosis japonensis, by Diversity of
Vegetation Structure

Ri, Chong Un
(Dept. of Biology, Coll. of Scis., Yeung Nam University)

ABSTRACT

Vegetation structure and population dynamics of pine needle gall midge were investigated from 1980 to
1982 at the southern part of Palgong mountain near Daegu. The results of investigation at the areas of A
(pure stand), B(30% mixed forest) and C(60% mixed forest) were as follows;

Vegetation of 3 areas were not classified by the species diversity, but by the unequal distribution of Alnus
hirsuta, Robinia pseudo-acacia, Lespedeza cyrtoboirya, Quercus variabilis and vitality of Pinus densifiora

at the area C was low, due to the shadow by broad.leaf trees. Soil environmental factors at 3 areas were not

characteristic, but the averages of humus contents showed high significance and the order was A<BLC.
The variation of larvae density in soil during the years studied decreased and the greater damage was

resulted in the mixed stand than in the pure stand. Percentage of gall in the crown and number of larvae

in the gall decreased gradually by years, but no significance between the main shoots and lateral shoots

was appeared.
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Fig. 2. Studied area.

Fig. 1. Climate diagram of Daegu.
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Fig. 8. Species constellation
Pd: Pinus densiflora
Qa: Quercus acutissima
Ah: Alnus hirsuta
Rp: Robinia pseudo-acacia
Le: Lespedeza cyrtobotrya
Qv: Quercus variabilis
Pr: Pinus rigida
Ss: Spodiopogon sibiricus
------ 5%>p>1%
—p<1%



DIDININUIP DITUNRO K

+ + o+
+ + D) SHULY
+ + + 1moprazy vaofoBspul
+ + + DAPUDIL] DPIWLIY,],
+ + el + vopuodol viskoz
+ 4+ + + + + + + + + o+ + o+ SISUIUIS SMYIUDISIHY
+ + + + + + + + + + + + + + DJD4LIS SRILING
+ 4+ + 4+ o+ + o+ + + o+ + o+ 4+ DUIN0 DINISI
+ + + + + + + + + + + + + + + D)43Y DIJAUIPURLY
+ + ++ 4+ ++++++++ + ++ O+ + + + WRIDIRUOLIRYL UOLPUIPOPOYY
++++ o+ ++++ + 4+ ++ 4+ + 4+ + 0+ + + 4+ + Dsofsa pIuILDd
++++++++++ +++++ + o+ + + 4+ + + + + sno343q8s u0Fodorpods
++++++++++ A+ F+FF A+ AR vp1&1s snurd
+++ U+ ++U++ A+ A+ AT+ $313qD14D8 SHI4INY
MM+ ++++++ ++++++++++ ++++++++++ DL47090144 DZOPadsaT
222 eI ++++++++++ ++++++++11+ p10D9D-0pRasq DIKIqOY
++++++++++ A+ FFUWAITTTITNT ++++++++++ NS4ty SHULY
MITIIIIIIITNNEgI +++++++1I1T1H +++ 4+ ++++++ DWISSINID SRI4IND
222222227 T2 T2 TC T8 TC €S €S CE €E €C €€ €C €€ €€ €8V V¥ VW VY V¥ ¥V ¥V VY V¥ V¥ vaopfssuap snutd
ST EIET 2T OTOTOT 9T $18T ST ET 2T TI 2T ST 21 el 1T AT IT ELOT 11 €101 71 €1 12 ¢l 83103ds Jo "ON
02 02 02 H
)4 0€ 0€ S
68 [+1] 08 I :(%)opeid 12400 PU®B UOIIBIIJIIRIIS
g ag 43 (%)9do1s
MS MS MS Uor30aIL(J
052 052 052 (;ur)1eapendb jo ozIg
056282229292 %2¢622e212 021681 LI9TSIVPLEICIII 016 8 2 9 § ¥ & ¢ 1 jeapenb jo ‘oN

36

0 q Y uor}B8o0]

a[q®} uorjeldda T Aqe



+ +
+

1T

+ + + +

saqi3uo) visorr
snomsodol skyovisos
DUDIPIOQIIS SHUIXD4Y
suasaavyf vioydos
SHQOY34] SHIRI20)
patuodvl sapoghionity
£3qDIS 42ISY

Ungi0f wntiolpgnsy
DIOKILS DIUDISDY)
BIDJUIP SHILING
vioyf1ynu vsoy
voyuodol pisiuolsy
sn310f302.49 uoSodospuy
psuap sppsoqng

D14t SRAGLD
wisspiqanl 122191y
DYIUDSK4YI DouSIYIN(
s1dag01day x14v7
S2401334D3 DISIKDILY
BYovquaddipyos uoipuapopoyy
opidts snsadiunf
sn3pof13apgn.i0 sngny
00210 WNPag

802 NLf vYydiomy
WnILOL3UIYIS WNIKXOYIUDT

0€ 62 8¢ L2 9¢ S¢ ¥¢ €2 ¢g

12

02 6T 8T AT 9T ST ¥I €T ¢T 11

016 8 2

9 ¢ v €21

0

d

v

Uo11B207]

jeipenb jo ‘oN




% AT fHES 48P L vehl e Fig 4004 AT
Arca A o2 Hemikryptophyta caespitosa 7} €3] @or} B
50 Fo A 2 Macrophanerophyta & F4 3¢ ¢l
5 +¢ % 4+ gdod CT9dA4E =4 Hemikrypto-
" ' doekp
EX N N
- u Table 2. Distribution of D.B.H.
N I H Aomr
M i reg| hem‘—bl-‘—“ldm sp \ Class < <
| T : 5c¢m 5~10cm 10~15¢cm 15¢cm
Area location
1 56 24 18 6
40 1 2 40 11 11 5
Area B ! 3 68 37 12 5
o bH 4 62 36 21 9
- sM 5 60 29 16 11
q A 6 57 30 15 8
20T cagsp 7 131 31 16 3
! 8 117 22 12 2
tM | tN [Th
W ek rad 9 154 28 16 2
! 10 163 29 8 2
X 90.8 27.7 14.5 5.3
P
€0 1 48 24 3 2
A c 2 92 29 10 0
10 rea 3 78 29 11 2
" " 4 15 33 6 3
20 | caepp 5 108 36 1 2
sM Hnem B 6 82 16 8 1
Ca — 2 G Tscap
tM | N Y‘%Dt!‘OS rad 7 59 17 4 3
4P NP Ch 4 G I 8 w 9 5 1
Fig, 4. Life form spectrum. 9 63 5 4 0
MP: Macrophanerophyta 10 62 49 11 2
sM: Sklero-Macrophanerophyta X 78.4 32.7 6.6 1.6
bM: Belonido-Macrophanerophyta
tM: Thero-Macrophanerophyta 1 12 16 1 0
NP: Nanophanerophyta 2 12 10 3 2
tN: Thero-Nanophanerophyta
Ch: Chamaephyta 3 61 20 4 1
Chrept: Chamaephyta reptantia 4 41 37 7 1
H: Hemikryptophyta 5 41 17 4 0
Hros: Hemikryptophyta rosulata c 6 21 15 4 2
Hcaesp: Hemikryptophyta caespitosa 7 4 20 7 1
Hhem: Hemikryptophyta hemirosulata
G: Geophyta 8 31 25 4 0
Grad: Geophyta radicigemma 9 15 7 3 2
T: Therophyta 10 28 13 0 1
Tcaesp: Therophyta caespitosa % 30.3 18.0 40 Lo

Tscap: Therophyta scaposa
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Table 8. Distribution of tree height

S ———— _ Class
Ncation\ <2m 2~4m 4~6m 6~8m 8~10m 10 m<
Area
1 35 26 13 6 14 10
2 18 20 13 10 2 4
3 46 30 26 13 5 2
4 27 36 31 19 9 6
5 28 33 28 17 7 3
A 6 28 24 36 14 3 5
7 89 44 31 4 6
8 86 37 22 2 3
9 97 53 19 18 7 6
10 111 56 15 12 3 5
X 56.5 35.9 23.4 11.9 5.6 5.0
1 13 28 28 15 1 2
2 48 40 25 16 2 0
3 61 30 22 4 1 2
4 83 39 20 11 2 2
5 74 44 21 2 5 1
B 6 54 21 22 3 0
7 41 21 16 8 1 0
8 35 45 32 10 3 2
9 29 42 35 3 0 1
10 26 53 26 14 5 0
X 46.4 36.3 24.7 9.5 2.3 1.0
1 9 9 10 0 1 0
2 6 13 3 1 0
3 33 40 9 4 3 0
4 20 43 17 4 2 0
5 12 36 10 3 1 0
o] 6 10 25 6 2 1 0
7 20 33 12 3 1 0
8 1 30 20 8 0 1
9 5 14 4 3 1 0
10 7 22 12 1 0 0
X 12.3 20.5 10.4 3.1 1.1 0.1
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Table 4. Number of needles

Class
\\ Location <5 cm 5~10 cm 10~15 cm 15 ecm<
Area™

1 30,000 63,000 172,000 325, 000
2 19, 000 48,000 164, 000 460, 000
3 18,000 44,000 248,000 384, 000
4 21,000 78,000 349,000 572,000
5 20, 000 56,000 176,000 318,000
A 6 16,000 62, 000 280,000 437,000
7 24,000 80,000 356, 000 472,000
8 20,000 65, 000 211,000 335, 000
9 26,000 87,000 172,000 460,000
10 18,000 64, 000 255,000 437,000
X 21,200 64,700 238, 300 420, 000
1 29,000 112,000 368, 000 667,000
2 20, 000 171,000 271,000 —
3 15, 000 72,000 475,000 3864, 000
4 16, 000 91, 000 187,000 705, 000
5 18,000 96, 000 144,000 496, 000
B 6 14,000 136, 000 234,000 351, 000
7 18,000 74,000 345,000 533,000
8 19,000 83,000 227,000 775,000
9 23,000 68,000 319,000 —
10 17,000 78,000 275,000 622,000
X 19, 900 98,100 284,500 622,100
1 1,500 4,200 33,000 —
2 1,800 3,600 10,500 61,000
3 1,300 2,500 13,500 48,000
4 1,200 3,800 16,000 39,000
5 1,700 2,700 19,000 —
Cc 6 1,100 2,100 13,500 78,000
7 1,500 3,100 16, 000 50, 000
8 900 3,500 18,000 —
9 1,300 2,700 15,000 62,000
10 800 2,100 — 64,000
X 1,300 3,000 17,100 57,400




Table 5. Soil environmental factors

= = - — 5 —: =
Lot s 0Py g e FTEOT o
Area = (%) (%) (mg/100g)

1 6.02 30.2 14.3 53.3 945
2 6. 00 27.3 14.8 65.2 1,050
3 6. 05 29.6 14.2 65.8 930
4 5.98 30.9 14.8 63.3 810
5 6.10 26.2 13.0 98.7 855
A 6 6.11 26.7 13.6 60.1 645
7 6.07 31.6 13.4 53.9 885
8 6.03 32.7 12.5 66.2 735
9 6.18 30.6 12.3 52.1 795
10 6.13 26.8 12.0 53.4 735

b4 6.07 29.3 13.5 60.2 838.5
1 6.01 28.2 14.3 63.2 885
2 6.06 29.9 14.1 51.7 945
3 5.96 27.7 15.6 58.4 1,500
4 5.99 29.4 14.4 61.8 1,035
5 6. 09 29.3 13.1 63.6 990
B 6 6.07 26.7 14.5 60.1 975
7 6.14 30.9 15.0 61.4 1,170
8 6.21 27.5 14.1 63.5 1,200
9 6.21 27.4 13.6 61.7 1,320
10 6.19 30.3 14.5 67.8 1,155

X 6. 09 28.7 14.3 60.3 1,153.5
1 6.13 32.3 13.9 63.4 1,380
2 6.15 28.1 12.9 61.5 1,320
3 6.16 28.5 12.9 51.4 915
4 6.12 32.7 15.6 67.8 1,185
5 6.18 34.5 13.3 64.6 1,335
C 6 6.25 28.0 15.8 52.7 1,425
7 6.28 33.2 15.2 59.9 1,155
8 6.32 29.2 13.6 59.1 1,560
9 6.29 31.2 12,3 58.4 1,425
10 6.43 30.3 12.7 52.4 960
% 6.23 30.8 13.8 59,6 1,266.0

ns: not significant **: highly significant(a=0.01)
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Table 6. Test of Tukey’s HSD for humus content

Area | A1266.0) | BQ1s3.®)
Alss5) | go7.50 | a0t
BA153.5) | 1125 {

Table 7, Changes of larvae densites in 80il¢1980~

1982
Year
::iiizz:iliiﬁﬁaﬁ\\\\l980 1981 1982
1 9.0 8.7 4.7
2 8.4 6.8 5.8
3 10.2 10.0 4.1
4 8.0 10.2 5.1
5 5.0 7.6 4.8
A 6 5.5 6.9 6.6
7 5.4 5.7 3.1
8 6.4 5.7 3.0
9 9.6 7.8 7.4
10 8.1 9.5 4.7
B X 7.6 7.9 5.0
Lo e se s
2 9.3 6.8 4.6
3 8.0 5.7 5.8
4 8.9 10.7 3.1
5 6.1 8.7 4.8
B 6 8.7 5.9 3.1
7 6.8 9.4 5.0
8 10.5 6.5 6.6
9 10.2 6.1 6.3
10 9.7 8.0 7.2
X 8.5 7.3 5.1
1 11.4 10.4 10.8
2 8.9 9.5 6.3
3 6.1 6.3 5.3
4 12.8 7.7 6.2
5 11.4 6.5 6.5
¢ 6 9.2 1.2 4.8
7 9.5 10.8 5.1
8 10.1 6.4 6.3
9 11.2 9.2 6.4
10 7.0 12.0 4,8
X 9.8 9.0 6.3

Table 8. Test of Tukey’s HSD for larvae densities

in soli
Year | 1982(5.47)  1981(8.07)
1980 3.16* 0.56
(8.63)
1981 2. 60* 1.40* {B(6.97)
(8.07)
0.14 1.54* 1A (6.83)
B (6.97) C(8.37) | Area
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Table 9. Changes of larvae densities in s0il<1981)

\\Month/day
Aren Location \ %8 3/25 4/11
1

28.8 12.6 8.7

2 21.9 9.8 6.8
3 27.3 14.0 10.0
4 24.8 18.8 10.2
5 18.0 11.9 7.6
A 6 22.3 10.0 6.9
7 25.2 9.1 5.7
8 19.9 10.1 5.7
9 14.9 9.2 7.8
10 25.2 11.2 9.5
X 22.8 11.7 7.9
1 18.9 9.7 5.6
2 16.1 8.2 6.8
3 19.3 12.3 5.7
4 18.8 13.7 10.7
5 15.0 10.3 8.7
B 6 20.0 9.0 5.9
7 16.3 12.6 9.4
8 20.1 12.9 6.5
9 19.6 11.0 6.0
10 15.4 13.2 8.0
X 18.0 11.3 7.3
1 24.9 15.7 10.4
2 18.8 17.4 9.5
3 17.6 11.3 6.3
4 22.5 10.7 7.7
5 24.6 15.3 6.5
c 6 28.5 15.9 11.2
7 27.9 13.6 10.8
8 23.3 9.1 .4
9 23.3 17.9 9.2
10 21.7 18.9 12.0
X 23.3 14.6 9.0

Table 12. Test of Tukey’s HSD for the number of
larvae in the gall

Year 1982(1.87) 1981(4.73)
1980(5. 03) 3.16* 0.30
1981(4.73) 2. 86*%

Table 10. Gall formation in the crown(%)

~—-._Year ; )
™~ 1980 198 198
Area\Shoot .
A Main shoot 24,7 20.9 11.1
Lateral shoot 24,8 22.6 16.1
B Main shoot 37.8 30.5 16.8

Lateral shoot 38,7 29.5 14.1

C Main shoot 66.4 58.3 12.3
Lateral shoot 6]1.1 57.2 14.4

Table 11. Number of larvae in the gall

i\\\Year
1980 1981 1982
AreaShoot \

A Main shoot 4.4 3.5 1.2
Lateral shoot 4.1 3.2 1.3
B Main shoot 5.3 4.6 2.0
Lateral shoot 5.4 4.4 2.5
C Main shoot 5.8 6.7 1.9
Lateral shoot 5.0 5.8 2.1
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