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Abstract: In order to prevent the pine mushrooms, Tricholoma matsutake, from being damaged by the pine needle gall
midges, Thecodiplosis japonensis, and thereby, to increase their production and improve their quality, a sprinkler system
was installed on the mushroom field. A low-concentration insecticide (deltamethrin 1% EC, x2,000) was sprayed once
at insects’ most active time every day during the period of insects’ adult occurrence and thereafter, the irrigation by
ground water spraying was periodically enforced. Such a test was conducted at Yangyang-Gun, Kwangwon-do, Korea
for 2 years from 2000 through 2001. The pine needle gall midges generally emerged for about 40 days from late May
to early July. 50% emergence of them was about June 6, and peak emergence (more than 80%) was early or mid-June.
Gall formation rate was 3.5% on average with this ground insecticide spraying, while 51.3% when not treated. Control
effectiveness of this insecticide spraying was 92.3%, which was higher than 82.5% by the conventional injection of
insecticide into tree stems. Pine mushrooms emerged for about 35 days from mid-September through earlier October,
and around 80% of them did for about 15 days from late September through early October. As a result of the periodic
ground water-spraying (30 mm per week} for 2 months (from August to October), the production of mushrooms
increased by 74.3% (110% in terms of weight), with their quality improvement. The mushrooms produced from the
treated stand by the spraying system were priced 8,670,000 wons per hectare, and thus, the net income deducting the
facility and management cost was 4,310,000 wons, about 5% higher than value from the control stand. It was analyzed
that this treatment was significantly cost effective when the facilities are used more than 5 years.
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Table 1. General description of the experimental stand

Characteristics Conditions
Altitude (m) 300
Aspect S
Slope (degree) 25-38
Stand age (Yrs) 23-75
Mean Height (m) 12.5
Mean DBH (cm) 253
Tree density (trees/ha) 1100
Gall formation (%) 513

Fairy ring of pine mushroom is distributed all over the area of the
experimental stands.
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Figure 1. Model picture of sprinkler system for the control of
pine needle gall-midge and irrigation of the pine
mushroom production stands.
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Figure 2. Seasonal occurrence of the pine needle gall midge in
Yangyang-Gun.

A3z Ado00d = AAARFeIM ] AFAZ A7 89.6%)
o= AR, gk A 19972 ACEA 7 89.44%)9)
= 719 Ak Zoloh 58] 58 A2 A=A 2%
AerAlZE AAE el et 2ahd=e] HaFddd e
4.5%2 AYHA FFA lﬁP A G vlastel =
= AR 9o, ol YA EHE 5
H Ao AR

£ A A dojdl AadA]o] el A|HA AR A
dgspstewa HA Folrtel SdEueAlE 98t
AEIE = ’“ﬂ;‘/\}(ﬂj’*)c’ﬂ 0161- =2l Male 2
& ERE okt A HE FolYE AT AT v
d W3 Yo o 4 s FleR 7;}15@_

F

a7k 2 &

e

b

‘,4

mz ‘101' f
o

~_4

E

2. S0|LUMEF =AL

1y Fo] WAl

AR el A oid ZF 2ARE fo] DA 7= 9E 4
HE 108 AR ¢ 35U7ioln LA HA )= oY &
B 10Y AaerlA] & 15970.F o] A)7kEele] 7hazt
EF 82 b AREe] 7859910, 53] 2001d =4 ¢

A

=
5
)
R
i
=

1A

Table 2. Results of ground application by deltamethrin 1% EC with sprinkler system against pine needle gall-midge

Gall formation (%)

Insecticide Control value”
plot1 it 1 Mean
Deltamethrin (2,000 x) 3.0 3.2 54 3.52% 93.2
Untreated 52.7 69.1 325 51.3b -

[gail formation(%) of untreated — gall formation(%) of treatment]

"'Control value =
ontrol value gall formation(%) of untreated

USignificantly different at 5% level.

100.

Table 3. Effect of trunk injection by pospham 50% EC against pine needle gall midge Yangyang region in 2001

Mortality (%)

Treatment Control value"
plot 1 i 11 Mean
Pospham (50% EC) 81.5(81.7)Y 85.1 {48.5) 82.3(81.9) 83.0a (70.7) 82.6
Untreated 2.3(74.5) 1.8 (66.3) 2.8(56.7) 2.3b (65.8) -

"Control value =

[mortality(%) of treatment — mortality(%) of untreatcd}

100 — mortality(%) of untreated

A )=gall formation (%) by infestation of pine needle gall midge.
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Figure 3. Seasonal production of Trichloma matsutake of 2000
and 2001 in Yangyang.
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Table 4. Comparison of pine mushroom production between chemical application and irrigation after chemical application using

sprinkler system
Treatments Im"gatlon a‘fter‘ Chemical application Untreatment Total
chemical application
Total number (%) 61 (174.3) 38 (108.6) 35(100.0) 168
Total weight (kg) (%) 3.64 (2104) 2.02 (116.8) 1.73 (100.0) 9.26
Individual weight (g) (%) 59 (1204) 53 (108.2) 49 (100.0)

*(): Ratio against one hundred percent in control of total number, total weight and individual weight, respectively.

Table 5. Quality comparison of pine mushroom between chemical application and irrigation after chemical application using sprinkler

system

Treatments Irrigation after chemical application Chemical application Untreatment
Whole length (cm) 11.9+13 10.6+0.9 106+1.3
Stalk length (cm) 81108 76102 7.5£06
Stalk diameter (cm) 28+03 26101 2.5+00
Pileus diameter (cm) 58104 54+05 53108
Weight (g) 61.0+3.9 500+6.3 50.0+7.7

Table 6. Economic analysis of pine mushroom production using sprinkler system

(Unit: 1,000 won/ha)

Facilities and management expenses

Prise of mushroom

Classification P consumption quantity Earnings
facilities wages charge total cost (ke) unit cost total amount (%)

f;’:::ﬁ:em 4 4000 160 200 4,360 289 300 B670  4.310(104.9)

Untreated - - - 137 300 4,110 4,110 (100.0)

*Labor cost: 8 weeks X{0.5 person 40,000 won, Consumption charge: electrical charges and others.
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