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Use of Sprinkler System for Control of the Pine Needle

Gall Midge, Thecodiplosis japonensis Uchida et Inouye!'*
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ABSTRACT

Experiments were conducted to evaluate the efficacy of ground and foliar sprinkling of natural water for
control of the pine needle gall midge, Thecodiplosis japonensis, by disturbing the reproductive behavior of
adults such as copulation and oviposition. Diurnal ground spray for whole area application and foliar spray
for single tree treatment were tested at day time during the period of adult emergence.

The results obtained are as follows :

1. The population density of overwintering larvae in soil was not affected hy the water spray during the adult

emergence period.
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2. Spraying the water showed no effect on the whole period and number of adult emergence, but retarded

early emergence and facilitated late emergence. The difference in the emerging time by 50% emergence day

was approximately 7 days.

3. Ground spray was significantly differnt from control in gall formation rates but was not sufficient for

effective control. As a single-tree treatment, the foliar spray was found to be highly effective for control

of the pine needle gall midge. Average gall formation of spray plots and untreated ones were 2. 9 and

389, respectively ; control value exceeded 90% .

4. Ground spray of water was not effective in reducing larvae in gall of needle. Foliar spray.

reduced 45% of larval numbers.

5. Foliar spray accelerated shoot growth by 15%-18%.

however,

6. Foliar spray was highly effective for the control of sucking insects, such as mites and aphids on pine trees.

Kev words © Pine needle gall midge, sprinkler system, adult emergence, gall formation, foliar spray .
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Fig. 1. Location map of the study sites in Kangwon
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Table 1. Topography and forest charateristics of the study sites.

Pine tree

Ground cover

Site Aspect Gradient
Height* DBH* Canopy Vegetation
) ‘m) {cm) (9} (94
Chunchon E 35-40 7.8+1.5 15.2+2.7 75 39
Hoengsong w 35-42 9.4+3.1 13.3+3.4 82 46
* Height and DBH : Mean£ 5D
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Table 2. Comparison of activities of pine needle gall midye adults in breeding cage following water spray of

sprinkler system.

Treatment Operated all the time Operated daytime only Untreated
Estimated Infested 9%infested Estimated Infested %infested Estimated Infested %infested
No. of No. of needles No. of No. of needles No. of No. of needles
o needles needles needles needles needles needles
Upper p.*
10cm 362 0 0.0 215 35 25.6 274 153 55.8
20cm 169 6 3.6 109 37 79.8 154 69 44.8
30ecm 152 0 0.0 147 89 60.5 204 73 35.8
Mean 227 2 0.9 157 77 49.0 211 98 45.7
Lower p.*
“0cm 311 0 0.0 242 0 0.0 278 182 65.5
20cm 247 0 0.0 311 2 0.6 199 112 56.3
30cm 196 0 0.0 183 0 0.0 243 147 60.2
Mean 251 0 0.0 245 0.7 0.3 240 147 61.3

* Distance from sprinkler system to seedling
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Table 3. Percentage of gall formation of the pine needle gall midge on the ground application P

chon, of natural water by sprinkler system.

Percent of gall formation

Treatment Crown levels

Rep. 1 Rep. 2 Rep. 3 Average

Ground Upper part 45.1 53.2 56.1 51.7 ¢*
spray Lower part 7.7 15.2 14.0 12.3 a
Average 26.8 341 35.1 32.0b
Upper part 48.1 71.8 66.8 62.2 ¢
Control Lower part 62.5 50.7 58.9 57.4 ¢
Average 55.3 61.3 62.9 59.8 ¢

* Singnificant at 5% level

Table 4. Percent of gall formation of the pine needle gall midge on the foliar application plot, Hoengsong,

of natural water by sprinkler system.

Percent of gall formation

Treatment Crown levels Rep. 1 Rep. 2 Rep. 3 Average
Upper part 0.3 3.6 1.7 1.9 a*
Foliar spray Lower part 3.5 3.2 3.2 3.3 a
Average 1.9 3.4 2.5 2.6 a
Upper part 41.7 42.0 34.8 39.5hb
Untreated Lower part 31.7 51.2 28.8 37.2 b
Average 36.7 46.6 31.8 38.4 b
* Significant at 5% level
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Table 5. Number of pine needle gall midge larvae per gall following the ground application of natural water

with sprinkler system.

No. of larvae per gall

Treatment Crown levels
- Rep. 1 Rep. 2 Rep. 3 Average
Sprinkler** Upper part 5.4 5.1 5.1 5.2*
system Lower part 3.0 2.7 3.4 3.0
Mean 4.2 3.9 4.3 4.1
Upper part 4.3 4.7 4.0 4.3
Control Lower part 3.2 4.3 4.3 3.9
Mean 3.8 4.5 4.2 4.1

* No significant difference between the upper and lower part, or treatment and control.

** Ground application plot at the day time only.
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Table 6. Length of shoot growth of japanese red pine by sprinkler system application of the pine meedle gall

midge infestation site.

Shoot length (cm)

Treatment Crown levels

Rep. 1 Rep. 2 Rep. 3 Mean Ratio
Block I. Upper part 23.3 257 27.3 25.4
{Ground Lower part 22.0 21.7 16.5 20.1
spray) Mean 22.7 23.7 21.9 22.7 118
Upper part 20.0 22.0 21.0 21.0
Control Lower part 15.0 25.0 13.0 17.0
Mean 17.5 23.5 17.0 19.3 100
Block II. Upper part 41.1 24 .0 22.0 29.0
{(Foliar Lower part 30.0 24.0 14.0 22.7
spray) Mean 35.5 24.0 18.0 25.8 115
Upper part 30.0 19.0 21.8 23.6
Control Lower part 22.7 7.8 22.7 21.1
Mean 26.4 18.4 22.3 22.4 104

Table 7. Density of sucking insects on pine shoots before or after ground and foliar sprav of natural water by

sprinkler system.

Before treatment*

After treatment**

N Treatment Mite Aphid Mealybug Mite Aphid Mealybug
Foliar spray + -+ + o+ 4 - 4 -
Ground spray + 4 - —+ - b -4 + -
Control + 4+ - -4+ R + 4 - -

~++ ! Heavy — +  Medium + : Light - Nothing * @ May. 20 %% . Sep. 20
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