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Abstract Seed orchards are designed for the production of genetically superior seeds and are affected by
various cone pests. This study was conducted to collect basic data for pest control in conifer seed orchards.
Cone damage rates were investigated by tree (Larix kaempferi, Pinus densiflora, P. koraiensis, P. thunbergii,
P rigida, and P rigida X P. taeda) in the conifer seed orchards of Chuncheon, Chungju, and Taean. In
Chungju conifer seed orchards, in the Chungju orchard, we examined the seasonal prevalence of cone insects
by tree species and the effects of chemical control methods such as spraying, granulating, and tree injection.
The cone damage rate of conifers was the highest in Japanese larch (L. kaempferi), and the cone damage rate
of P. koraiensis varied by region. The species, populations and dominant species of corn insects attracted to
light traps in conifer seed orchards in Chungju differed by tree species. Dioryctria abietella was predominant
in P. koraiensis and D. pryeri was predominant in L. kaempferi and P. rigida x P. taeda. Several pesticides
were sprayed in P. densiflora seed orchard in May and July, and the control effect of cyfluthrin 5% EW
(emulsion in water) was over 50% in both periods. There were no statistically significant differences in the
control of cone insects after tree injection treatment on Japanese larch. The ground treatment of granulated
insecticides was effective in carbofuran 3% and clothianidin 1% granules, but the control value was lower
than 15.6%. The control of coniferous cone insects by tree injection and granulation was low, but in the case
of crown spraying, the control effect was relatively high. Therefore, it is thought that the control effect can
be improved by adjusting the intervals and the number of treatments of pesticides according to the ecology of
cone insects that damage each conifer species.
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Sguele] WAL 201749 6,318,007 haZ A &
AA9] 63.6%E AL ATHKEFS, 2018). ©]& AHdell=
2015 71 2,339,022 ha®] 9} 2,028,855 hal &
7t AL =l JhgEole AT (Pinus densiflora)

FE(P. thunbergii)©] 1,262,843 haZ 7P B, &£
PV (Larix kaempferi) 272,800 ha, 27 |SHAUSH(P. rigida)
259,355 ha, ZAUF-(P. koraiensis) 170,905 ha®] <=©|tHKFS,
2018).

AHETE| Aol 2H FER| 9 e A Ho X e SFY
e 2] flste Qlexds AAlskaL st 20174
ZHHHE AP (Cryptomeria japonica), HE(Chamaecyparis
obtusa), &%, 2V, AN, AEIAUE e HA57t
14,562 ha@l o™ I 225 (Acer pictum subsp. mono), =
Bl (Zelkova serata), EFE\F-(Fraxinus rhynchophylla),
HUS(Prunus serrulata var. spontanea), 35| 5-(Quercus
acutissima), A2 F-(Betula platyphylla)?t 7+ H71
2,028,855 hall=Hl WAL 58] F7Fstal UTHKES,
2018).
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A8tal FHE FEAR AFE A9 o] thhttp://www. forest.
go. kr) W ANFDL 1977-19814 A AFDoz 59
3627, %73 1267220] )X A2 FRE 2R, 2
% £ 99 hao] FEE FWLEE 40-50 m, BAHEE 0-5°¢)
AMSE BEA A S o|th(http://www.forest.go.kr).
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HtAUE = 49 250l carbofuran YAIS F2L A7 &

Table 1. Information of insecticides used in this study
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Common name Fomulation® Conteirll;[g(r"?gigitactlve 221?;2;;{ Classes Application method
Abamectin EC 1.8 1 ml/DBH Biotic pesticide Trunk injection
Acetamiprid G 1.5 10 g/DBH Chloronicotinoid Surface treatment
Acetamiprid SC 5 1 mI/DBH Chloronicotinoid Trunk injection
Carbofuran G 3 10, 50 g/DBH Carbamate Surface treatment
Chlorpyrifos G 2 10 g/DBH Organophosphate Surface treatment
Clothianidin G 1 20 g/DBH Chloronicotinoid Surface treatment
Clothianidin SC 20 1 mlI/DBH Chloronicotinoid Trunk injection
Cyfluthrin EW 5 2000 fold Pyrethroid Spray on crown
Diflubenzuron WP 25 4000 fold Benzoylurea Spray on crown
Fenitrothion EC 50 1000 fold Organophosphate Spray on crown
Pyridalyl EW 10 1000 fold - Spray on crown
Spinetoram SC 5 2000 fold - Spray on crown
Thiacloprid GC 1 10 g/DBH Chloronicotinoid Surface treatment
Thiacloprid SL 10 1000 fold Chloronicotinoid Spray on crown
Thiacloprid SC 10 0.5 m/DBH Chloronicotinoid Trunk injection
Thiamethoxam DC 15 0.5 ml/DBH Neonicotinoid Trunk injection
Thiamethoxam G 1.5 10 g/DBH Neonicotinoid Surface treatment
Thiamethoxam WG 10 2000 fold Neonicotinoid Spray on crown

YEW;emulsion oil in water, DC; dispersible concentrate, EC; emulsifiable concentrate, G; granule, SC; suspension concentrate, SL; soluble

concentrate, WG; water dispersible granule, WP; wettable powder.
»DBH; amount of treatment per cm diameter at breast height.
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Table 2. Weather data for pesticide treatment and next days
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Chuncheon Chungju Seosan
Weather element
4/21 4/22 4/21 4/22 6/7 6/8 6/22 6/23 7/29 7/30
Mean temperature (°C) 17.1 16.0 18.1 17.6 19.5 19.3 22.8 20.8 24.5 249
Maximum temperature (°C) 242 20.9 23.8 26.2 23.0 21.8 27.6 23.8 27.7 30.7
Minimum temperature (°C) 10.6 12.7 10.9 12.7 16.7 17.5 19.3 17.2 222 20.2
Precipitation (mm) - 4.0 - 2.0 3.5 0.5 2.0 19.0 - -

This weather data is a compilation of data from the Korea Meteorological Administration (http://www.weather.go.kr). Weather data of Tacan

is replaced by data from Seosan, an adjacent region.
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Hafj&oll 2polE Ho, 2)7|elvkit-o] 33t s &ol o
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Table 3. Cone damage rate (%) by cone insect pests in coniferous seed orchards

Cone damage rate (%) + standard deviation

Locality Tree species
May June July August
Chuncheon Pinus koraiensis 93.3+7.3a" 90.6 + 6.0a 90.6 + 13.5a 98.3+2.4a
Larix kaempferi 1.2+ 1.9c¢ 100a 100a 100a
Chungju P, koraiensis 4.0+4.2c 3.1+4.1c 7.0+7.2d 22.0+10.2¢
P, rigida 82+6.4c 33.0+19.6b 40.5+20.9b 31.5+21.1bc
P, rigida % P, taeda 17.8+16.2b 38.4+15.9b 48.0 +20.8b 30.2+ 11.7bc
Tacan P, densiflora 44+3.8¢c 13.0+5.9¢ 22.3+9.0c 372+10.2b
P, thunbergii 6.4 +3.6¢c 30.0+13.1b 273 +18.5¢ 39.5+18.6b

“Means with the same letter are not significantly different by Duncan’s Multiple Range Test (P<0.05).
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Fig. 1. Attracted number of cone lepidopteran insects in light trap depending on tree species in coniferous seed orchard of Chungju.
(A); Larix kaempferi at 2009, (B) and (C); Pinus koraiensis at 2009 and 2010, (D); Pinus rigida x P. taeda.
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Table 4. Efficacy of some insecticides on damage rate by cone insects in Pinus densiflora seed orchard in Anmyeondo

Damage rate by corn

Damage rate by corn

insects (%) + SD Increasing Control insects (%) + SD Increasing Control
Treatment damage rate efficacy (%) damage rate efficacy
7. June 22. June (%) + SD +SD 29. July 31. August (%) +SD (%)i SD
(0DAT) (15 DAT) (0DAT) (33 DAT)
Cyfluthrin 5% EW 53+23 8.1+0.8 1703+68.6bc” 529+19.0 19.0+1.1 159+6.8 82.6+30.5cd 554+16.5
1 0
\?Jg“bemon 2% 43123 76405 213.7+102.8bc 409+284 99+20 166+53 171.6+58.1ab 74+314
Fenitrothion 50% EC 3.1+0.9 8.1+15 273.7+62.6ab 242+173 160+52 150+24 104.7+52.7bcd 43.5+28.5
Pyridalyl 10% EW 59+10 6.6+0.7 1132+63c 68.7+1.7 167+4.6 233+5.6 143.8+41.5abc 22.3+22.4
Spinetoram 5% SC ~ 4.1+0.8 6.9+24 182.8+103.5bc 49.4+28.6 17.1+22 142+42 8l1.7£154cd 559+8.3
Thiacloprid 10% SC  6.0+0.1 9.8+22 163.1+£36.1bc 54.9+10.0 193+2.8 19.8+4.7 101.9+129bcd 45.0+7.0
1 0,
wg‘meth"xam 0% 40£27 64+18 197.0:883bc 4554244 251461 142+36 61.7+326d 66.7+17.6
Control 35412 122+12 361.3+76.7a - 209+57 374+50 185.2+39.6a -

EC; emulsifiable concentrate, EW; emulsion in water, SC; suspension concentrate, WG; water dispersible granule, WP; wettable powder.
“Means with the same letter are not significantly different by Duncan’s Multiple Range Test (P<0.05).

Table 5. Efficacy of some granule type insecticides on damage rate by cone insects in Pinus koraiensis seed orchard in Chuncheon

Treatment with amount of treatment per cm diameter

Cone damage rate (%) + standard deviation

at breast height

42 days after treatment

81 days after treatment

Acetamiprid 5% G 10g
Carbofuran 3% G 10g
Carbofuran 3% G 50g

Chlorpyrifos 2% G 10g

Clothianidin 1.0% G 20g
Thiacloprid 1.0% G 10g
Thiamethoxam 1.5% G 10g
Untreated control

77.5+20.0 97.0+5.7a”
78.0+12.8 97.9+3.6a

80.7+17.7 79.9+159¢c
78.6£25.1 91.3 £ 11.6ab
70.5+22.4 84.7+17.4bc
92.0+6.0 95.6 + 8.8ab
872+15.2 91.7 £ 12.0ab
81.4+12.5 95.0£9.4ab

Insecticides are sprayed on the surface of April 21.

42 days after treatment was no statistical significance for each treatment.

“Means with the same letter are not significantly different by Duncan’s Multiple Range Test (P<0.05).
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Table 6. Trunk injection efficacy of some insecticides on damage rate by cone insects in Larix kaempferi seed orchard in Chungju

Treatment with amount of injection per cm diameter

Cone damage rate (%) = standard deviation

at breast height 55 days after treatment 90 days after treatment
Abamectin 2.0% EC 1 ml 27+3.5 48.0+284
Acetamiprid 5.0% SL 1 ml 1.8+3.1 293+ 11.8
Clothianidin 20.0% SL 1 ml 1.8+£0.6 163+14.7
Spinetoram 5.0% SC 0.5 ml 1.7+1.5 589+8.9
Thiacloprid 10.0% SC 0.5 ml 0715 39.0+37.1
Thiamethoxam 15.0% DC 0.5 ml 1.5+0.8 284+169
Untreated control 1.2+1.0 62.8+8.0

Insecticides are injected in the trunk at April 2.

DC; dispersible concentrate, EC; emulsifiable concentrate, SC; suspension concentrate, SL; soluble concentrate.

There was no statistical significance for each treatment.
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