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Ecological variation between two populations of
Thecodiplosis japonensis Uchida et Inouye in Korea!
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ABSTRACT

This study was performed to find differences in phototaxis response of the larva, adult emergence, sex
ratio and gall formation rate of Thecodiplosis japonensis Uchida et Inouye between two areas, north and
south. Larvae from these two areas, Hweng-sung in north and Moo-an in south, both considered to be
the sities of severe outbreak of the insect recently, were collected from the floor and transported to the
entomology larboratory, Won-Kwang University in Iri, then overwintered. These larvae were used for
various experimental purposes on various dates, The following results were obtained.

1. The sizes of larvae reached 2.45mm in length, ¢ 70mm in width for north, and 2 .50mm in length, 0.
72mm in width for sourth. [t seems that the differents were not significant,

2. [t is known that leaving gall of larvae to the ground for the hibernation usually occurs on rainy days.
For the larvae dispersion, the phototaxis response of the larvae was hypothesized. To check this, the
author manipulated some different illumination intensities adjusting the distance between the glass tube
in which 100 larvae were contained and electric bulb. The glass tubes were blackened all but except a
small portion. The phototaxis responses between two areas seemed to be different particularly at low
light intensities, 45,145 and 1000 lux. The larvae from north assembled to the clear portion of the
glass tube were more than 30 out of 100, however less than 30 in south sample regardless of the time
passage. In either cases, the saturation points came after about 8 to 10 hours. If temperature units
were used, the phototaxis curves after 1 hour illumination between two areas provided significant

differences.
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3. The adult emergence of south area was lagged 10 days later than that of north area.

= EEML hREER

The accumulated

effective day-degrees of temperature for adult emergence were 934°C for north area and 1180°C for

south area. The emerging duration of north area appeared to be in late May through the early of July

and the peak emergence occured in middle June that was approximately 15days earlier than that of

south area. The sex ratio of female to male, regardless of area, was approximately 31

4. The rates of gall formation of the red pine!{Pinus densiflora Siebold et Zuccarinij,

ceedlings,

were as low as 9.94% for north area and 8.87% for south area.

6-vear-old

Through the close

observation, the author presumed that the population reduction was greatly affected during the prepupa

ctage by relative moisture content and predators, such as spiders and ants presented on the ground.

Rev iwords - Thecodiplosis japonensis, ecological cartation. Pinus densiflora, phototaxis.
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Fig. 1. Two areas where the insects were

collected.
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Table 2. Larva sizes by area.

N S

Length Width Length Width
X 2.45 0.70 2.50 0.72
SD 0.14 0.01 0.14 0.01
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Table 1. Chemical components of soil from which the larvae were collected,

EX-cat(me/100)

Area Site pH OM P,0O, K Ca Mg Si0, CEC
(1:5) (me/100)

Ridge 5.2 2.21 9.5 0.17 0.73 0.07 343.7 9.77

N Hill 5.5 2.38 11.5 0.20 2.39 0.26 87.7 9.45
Foot 5.5 2.91 12.7 0.35 2.05 0.21 46.4 8.69

Ridge 5.1 4.48 2.6 0.20 0.98 0.35 51.2 12.53

S Hill 5.0 4.16 6.1 0.16 1.14 0.28 26.2 12.44
Foot 4.8 12.27 17.1 0.27 2.07 1.54 45.1 16.93




120 F9%3)e)
501 .
—%—1 HOUR
—e— 5 HOUR
40F —¥—10 [IOUR
. —a—15 HOUR
o y —m—20 HOUR
LR S
%
o
“op- 7
10+
5 8 il 19 Ftem’C
40r —%— 1 HOUR
—e— 5 HOUR
% 30 —7r—10 HOUR
£ —a~15 HOUR
& - —a—320 HOUR
5 20r -
o o
Z.
10

25temC

5 8 11 1I9
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Fig. 9. Accumulation curve of the number of
emerged adult by area.
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Table 3. Accumulated temperature for the period
between initiation and ending of emer-

gence,
Area Accumulated Max . temperature
North 934°C 28C
South 1180 33

Table 4. Sex ratio of emerged adult by area.

. N } Sex ratio
Area Observed Female Male (Female - Male)
North 81 62 19 76.5:23.5
South 265 228 37 86.0:13.9

Table 5. Initiation, Peak and Ending date of
adult emergence.

=07
Area Initiated Ended Peak day %
Hatch
North May, 27 July, 7 June, 16 June, 17
South  June, 9 July, 25 June, 29 July, 7
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Fig. 10. Accumulation curve of the number of
emerged  platygaster
Inostemma seoulis parasitizing the pine
gall midge by area.

matsutama  and

Table 6. Accumulated temperature for the period
between initiation and ending of emer-
gence for Platgaster matsutama and
Inostemma seoulis .

Accumulated

Max - te; t
Area temperature ax -temperature
North 924°C 28°C
South 1094 33
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Table 7. Initiation,

Platygaster

Peak and Ending date of
matsutama and  Inostemma

seoulis emergence parasitizing, for the
pine gall midge by area.
Area Initiated Ended Peak day % Hatched
North May,27 July, 5 June, 9 June, 17
South June, 9 July,22 July,1 June, 30
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Table 8. Variation of two parasitic insects appearance by area.

Area Observed Ingpstemma  seoulis Platygaster wmalsutama Ratio
(A) (B) A!B

North 40 18 22 45 T 55

South 106 64 42 60 - 40
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Table 9. Gall formation percentage of red pine needle by area.

North South
Replication Total surveyed Sound Infested Percentage Total surveyed Sound Infested Percenta
1 928 831 97 10.45% 819 753 66 3.06%
2 619 542 77 12.44 - - - -
3 1191 1086 105 8.82 2319 2125 194 8.37
4 602 549 53 8.80 474 414 60 12.66
X 835 752 83 9.94 1203 1097 107 8.87
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Table 10, Variation of sound and infested needle
length by area. (cm)

Area North South
Repication Sound Infested Sound Infested
1 7.5 3.5 8.7 2.1
2 9.0 3.0 - -
3 7.8 3.2 8.2 3.6
4 8.2 3.6 6.8 2.6
X 8.1 3.3 7.9 2.7

* Sample size : 50
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