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CHUNG, YEONG JIN AND JA1-SuNn Hyun: Studies on the Major Factors
Affecting the Population of the Overwintered Pine Needle Gall Midge,
Thecodiplosis japonensis Uchida et Inouye.

Korean J. Plant Prot. 25(1) : 1~9(1986)
ABSTRACT Periodical samplings were made in the fields, located Hwasong-Gun,
Banwal-Myon, Doondai-Ri, for two years to study the major factors responsible to
the population of the overwintered pine needle gall midge, Thecodiplosis japonensis
Uchida et Inouye.

The population densities of the overwintered larvae reduced greatly at the time of
pupation and the changing patterns seemed to be influenced by environmental con-
ditions. The estimated 50% pupation day was about two weeks earlier for the 1980
generatlon compared with the 1979 generation, and much higher average and the
daily maximum temperatures in 1981 affected on the development of the larvae. The
relative emergence rates were 14.19 for 1979 and 14.9% for 1980 generation. The
relative emergence rates(Y) were affected by the moisture contents of soil (X)) and
its variance (X;), Y=—68.4114.3206X;—0.6887X,. The relative emergence rates
seemed to be decreased with the increased variance of the moisture contents of soil.

Percents of needle gall were 49.63% for 1980 and 86.87% for 1981 generation.
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Table 1. Overall changes in population density of

various stages of the pine needle gall midge over
2 years.

Overwin-
Loca- Genera- tered Total Engl:g- Larvae
tion , tion }ﬁrs‘:)ai?“ pupae’ adulte in soild
I : 1979 - 45.90 6.20 - 3.07 - —
1980 — - -, -
I 1979 17.30 2.21 2.47 27. 45
1980 52. 20 21.68 5.55 41.71
i 1979. 47.40 .6.59 10.07 29. 64
1980 29.50 9.32 6.65 36.82
1979 36.-87 5.00 5.20 28.55
Overall 1980 40. 85 15. 50 6. 10 39.27
Ave. 38.86 10. 25 5.65 33.91

¢ No. of larvae per 10 cores.

® Total No. of pupae found during the sampling
period.

¢ Accumulated No. of emerged adults adjusted to
10 cores.

¢ No. of larvae in a gallXNo. of galls in Icm .
shoot.
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Table 2. Changes in overall densities of the pine needle gall midge in soil (1980)°
Location Mar. 24 Apr. 7 Apr. 21 May 27 Jun. 9 Jun. 16 Jun. 23
I 37.83 65. 46 52.17 51.73 10. 33 8.85 6.51
(3.04) (1.51) 0.7 (0.88)
I 17.29 17.24 17.62 18.98 3.73 2.19 1.06
(1.05) (0.50) (0.42) 0.24)
It 52. 36 49. 85 44. 47 48.76 11.14 8.67 3.80
(2.81) (1.08) (1.82) 0. 88)
Average 35. 83 44.18 38.09 39. 82 8. 40 6.57 3.79
» (2.30) (1.03) - (1.00) (0.67)
( ) : No. of pupae.
¢ Overall densities including pupae.
Table 3. Changes in overall densities of the pine needle gall midge in soil (1981).°
Location April 20 May 2 May 12 May 21 May 31 June 13‘ -
I 52.16 44.72(3.12) 37.30(4.90) 32.24(7.74) 7.74(3.38) 2.94(1.72)
| 29. 50 27.90(2. 33) 21.64(3. 86) 10. 30(4. 96) 3.82(2.59) 1.70(1. 34)
Average 40. 83 36.31(2.73) 28.47(4. 38) 21.27(6. 35) 5. 78(2.99) 2.32(1.53)
( ) : No. of pupae.
¢ Qverall densities including pupae.
Table 4. Changes in percent of pupae in the sample (1980).
Location  Apr. 21 May 27 Jun. 9 Jun. 16 Jun. 23
I — 6- 33(304) [49. 0] 19. 84(151)[79. 4] 10.40(77) [85.8] 18.88(88) [100]
I — 5. 78(105) [47.5]) 17.00 (50)(70.1] 27.58(42) (89.11 33.78(24) (1003
il — 6.29(281){42.63  11.09(108)[(59.0]  26.31(182)[86.6] 29.65(88) [100)
Average —_ 6. 13(690) [46. 0] 15.98(309) (66. 6] 21.43(301)(86.7]1  27.44(200)[100]

No. of pupae.

¢ ):
[ J: Accumulated percents of pupae to total no. of pupae.
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Table 5. Changes in percent of pupae in the sampl(1981).

LocaticH)EWApr. 20 May 2 May 12 May 21 May 31 Jun. 13
1 — 8.13(156) [15.0] 13.46(245)(38.4] 23.12(387)(75.6) 43.59(169)[91.8] 57.53(86) [100]
i} — 5.92(77) [16.6) 16.70(141)(46.9] 22.53(109)(70. 3] 49.30(90) [89.71 52.85(48) [100]
Average — 7.03(233)(15.5) 15.08(386)[41.0] 22.83(469)(73.9]) 46.45(259)(91.1) 55.19(134)[100]

( ) : No. of pupae.
[ J:Accumulated percents of pupae to total no. of pupae.
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Fig. 1. Emergence curve of the pine needle gall midge.
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Table 6. Relative emergence rate of the pine needle gall midge.
Generation Location Plot Ave. - C.V:
I 4.28 10.35 3.60 8.42 13.73 3.58 0.58 7.25 857 4.19 6.46 60.53
1978 I 18. 82 6.53 7.96 4.48 21.13 8.84 7.51 12.25 32.95 34.22 15.47 70.65
it 22.28 . 17.73 20.76 19.43 8.30 6.50 52.66 35.21 11.69 27.33 22.19 62.01
Ave. ‘
I 6.37 14.39 3.86 12.46 17.87 — — — — — 10.99 52.50
1980° o 25.22 31.66 38.75 15.07 24.65 — — — — — 27.07 32.55
Ave. 19.03

¢ Percent of total emerged adults to larval density on Apr. 21.
* Percent of total emerged adults to larval density on Apr. 20.
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Table 7. Percents of the needle gall of the midge

on {irees.
Generation Location Ave. C.V.
I 45. 42 19.15
1980 I 53.83 12.84
Ave 49.63
I 87.62 6.29
1981 I 86.12 6. 36
Ave. 86.87
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Average and maximum temperatures in 1980 and 1981.

Table 8.

May

April

March

Feb.

Ave.

Ave.

Year

21.6

15.6 13.7 15.4 14.9 20.3 27.2 24.1

10.3

1.7 10.8 9.3 10.9

-1.6

2.2

- 4.5
—-10.4 —4.3
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1980

13.4 15.0 18.2 15.6

9.7

9.7
15.9 16.3 20.1

9.7
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17. 4
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) et
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Accumulated average and maximum temperatures above 10°C in 1980 and 1981.

Table 9.
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March
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Year
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4.9 26.8

58.7 62.5 101.2

56.2 39.8 53.9
14.4

11.4 10.5

43.9

5.8

Max.
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55. 4
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4
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94.4
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Table 10. The amount of precipitation in 1980 and 1981.
April May June
Year
E M L Total E L Total E M L Total
1980 mm 134.3 68.5 23.4 226.4 4.0 42.1 33.9 80.0 40.1 81.4 45.0 166.5
days 2 7 1 10 2 3 2 7 6 2 4 12
1981 mm 10.4 15.5 24.8 50.7 32.9 22.5 7.0 62.4 6.4 6.2 52.3 64.9
days 4 3 3 10 3 4 1 8 3 2 5 10
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Table 11. Seasonal trends of the soil moisture content (%) in 1980.
Location Mar. 10 Mar. 24 Apr. 7 Apr. 21 May 27 Ave. C.V.
I 33.34 28.70 37.29 37.29 37.47 34.83 11.05
I 12.16 14.91 21.58 19.58 21.63 17.91 23.34
il ) 22.40 12.99 22.50 26. 45 25.87 23.44 11.43
Ave.

25.39
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Table 12. Seasonal trends of the soil moisture content (%) in 1981.
Location  Apr. 20 May 2 May 12 May 21 May 31 Jun. 13 Ave. C.V.
1 21.52 21.22 21.92 20. 14 19.32 16.55 20,11 10.29
il 26.81 26.52 26.52 26.24 24.12 17.12 24.55 15.36
Ave. 22.33
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