


il
31
b0
1=

[

(Reticulitermes speratus kyushuensis Morimoto) « . ,
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, (R. speratus kyushuensis Morimoto)
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4 ) , Reticulitermes speratus Kolbe
(-4 )
30 (0% RH ) . 10 30 (90% RH
) 95% , 32
52% RH(30 ) 70% RH(30 ) (100%) 84% RH
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Reticulitermes  speratus (subspecies) Reticulitermes  speratus
kyushuensis Morimoto ( 2] [2] ).
(minerals) , ,
(methane) ( [3] ).
2,800 (colony)
: ( ) , (king)
(queen)
(Hymenoptera) . ,
. (reproductive)
(workers), (nymphs pseudoworkers), (soldiers),
(larvae), (egg) ( 1). 2
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) , < 1> Cast development of Reticulitermes spp.
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< 2> Comparison with external morphology on termite(Rhinotermitidae)

(A) Worker of Reticulitermes speratus kyushuensis Morimoto (Korea)
(B) Soldier of Reticulitermes speratus kyushuensis Morimoto (Korea)
(C) Soldier of Reticulitermes speratus Kolbe (Japan)
(D) Soldier of Coptotermes formosanus Shiaki (Japan)

(
51 [61 ).
( 1 )
Coptotermes formosanus Shiraki 22
, 476 Reticulitermes speratus
(subspecies) R. speratus kyushuensis Morimoto 1
( 2).

(R. speratus kyushuensis Morimoto) o,
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< 1> The averages of yearly temperatures and monthly temperatures among 4 years on 16 cities

of Korea
_ Yearly Monthly temp.( )
Location temp

() Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 12.8 -21 09 64 131 186 225 254 253 214 145 69 07
2 121 -26 -04 53 122 177 219 252 249 208 137 6.0 01
3 113 -44 -12 51 120 179 221 251 244 195 121 44 -17
4 13.2 02 26 76 134 173 216 247 242 198 152 86 32
5 12.7 -16 07 64 133 185 224 254 251 206 139 65 08
6 13.0 -09 13 69 135 186 225 252 252 211 143 70 15
7 117 -20 -05 44 112 168 210 246 246 203 135 61 05
8 13.7 05 20 69 135 186 226 259 259 218 152 81 26
9 12.9 02 15 60 121 171 214 249 252 214 152 81 25
10 13.7 09 26 73 136 186 223 253 254 216 154 84 32
11 14.6 31 47 88 139 179 212 242 255 224 173 109 57
12 14.2 09 34 87 146 193 232 258 259 216 157 87 31
13 12.7 12 31 74 124 162 196 229 232 193 148 88 39
14 14.8 34 50 91 140 177 213 245 259 225 174 109 58
15 134 05 25 74 133 181 222 253 256 213 146 74 22
16 14.8 36 55 95 141 176 209 242 255 222 174 114 6.0
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Location 1: Seoul, 2: Suwon, 3: Chuncheon, 4: Gangneung,

5: Cheongju, 6: Daejeon, 7: Seosan, 8: Jeonjuy,
9: Gunsan. 10: Gwangju, 11: Yeosu, 12: Daegu,
13: Uljin, 14: Tongyeong, 15: Jinju, 16: Busan.
14 (148 ), (148 ), (146 ), (14.
2) , 13 (13.7 ), (137 ), (134 ), (132 ),
(130 ) .12 (129 ), (128 ), (127 ),
(127 ), (121 ) , 11 (117 ), (11.3 )
(148 ), (146 )
(14.8 )
(259 ), (259 ) (259 ) ) (-44 )
16 7 8 : 1 (
1),
2.
136" 165
30 . « . , )
25
7 8 , 1 )
8 , 1 2
9 (165 ) ,
(136 )
(165 ), (159 ) (154 )
) 13.6" 16.5
16 (165 ) , 15 (159 ), (154 )

(150 ) .14 (146 ), (146 ) 1)

Lo



13 (136 ) (136 )
(269 ) 1)
8 , 1 2 .0
( 2.
9 , 1 2
18 44 .3 . 4 7
, 8 12 0.8 4

9

< 2> The averages of yearly soil temperature and monthly soil temperature among
4 years on 9 cities of Korea

_ Yearly Monthly Soil temp.( )
Location  Soil temp.
() Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 13.6 22 18 52 113 146 215 244 256 232 180 107 51
2 14.6 41 38 70 123 170 214 244 253 231 182 117 65
3 13.6 17 11 37 109 170 218 249 258 233 177 102 47
4 14.1 36 34 67 114 159 203 232 246 223 182 124 73
5 14.6 38 32 66 118 170 215 241 256 236 189 123 69
6 15.0 26 26 76 133 190 234 259 269 243 186 111 53
7 15.9 65 62 88 132 172 212 237 257 241 203 147 96
8 154 42 46 82 134 179 222 248 267 240 194 127 7.1
9 16.5 6.7 64 94 141 180 218 248 266 248 205 150 9.7
Location 1: Seoul, 2: Suwon, 3: Chuncheon, 4: Gangneung,
5: Cheongju, 6: Daejeon, 7: Yeosu 8: Jinju
9: Busan
) 12
11 9 : 8 v 6
3.
1251.3° 1708.3 , 16
(17083 ), (16829 ) (1607.3 ) ,
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(12513 ), (12517 )

(5559 ) , (162 )
5 « . .+ . ) 100 7
9 3 ) 4 « .~ . ) 4 9 (6
)

¢ 3.

< 3> The averages of yearly rainfall and monthly rainfall among 4 years on 16
cities of Korea

Yearly Monthly rainfall(mm)
Location rairrfall
(mm) Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

1 14932 334 225 199 844 639 110.7 3759 5559 1368 432 305 16.2
2 12856 355 246 206 919 550 1379 3613 343.6 1243 46.0 264 18.6
3 1326.7 394 188 233 799 684 1232 3145 4302 1292 482 295 221
4 15971 764 479 370 766 754 106.6 1643 429.2 3354 1119 959 40.8
5 1251.3 426 264 216 984 692 1618 2812 3256 1244 49.6 259 247
6 14160 480 363 279 1153 836 1786 3416 3364 1435 513 280 255
7 13082 433 223 17.1 1041 90.7 1718 2623 357.7 1431 458 30.7 193
8 14116 483 331 36.1 1239 732 2047 3474 2929 1356 519 326 319
9 12927 499 293 255 1181 745 1605 2549 3473 110.7 56.7 324 331
10 15234 562 413 410 1054 77.7 1756 3343 4116 1698 441 354 312
11 15119 275 308 525 1263 1263 2268 3358 3153 180.3 388 29.0 229
12 12517 293 261 312 673 1106 1520 2714 2923 1920 383 250 164
13 17083 816 305 271 664 894 1065 139.8 2943 2682 830 86.6 332
14 1607.7 423 320 652 1413 1326 1894 356.1 3609 157.8 66.1 359 282
15 16829 422 36.6 493 1215 1385 197.1 356.8 431.2 2153 427 304 213

16 1306.4 486 293 622 1812 167.7 1999 3928 361.1 1243 715 385 314

Location 1: Seoul, 2: Suwon, 3: Chuncheon, 4: Gangneung,
5: Cheongju, 6: Daejeon, 7: Seosan, 8: Jeonju,
9: Gunsan. 10: Gwangju, 11: Yeosu, 12: Daegu,
13: Uljin, 14: Tongyeong, 15: Jinju, 16: Busan.

::



12

(RH)

(86.5% RH)

(

7
4).

16
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(73.1% RH)
(59.5% RH)
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< 4> The averages of yearly relative humidity and monthly relative humidity

among
4 years on 16 cities of Korea
) Yearly Monthly RH(% RH)
Location RH
(% RH) Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 63.0 623 583 548 548 615 66.8 745 76.0 67.0 625 59.0 56.5
2 64.6 628 618 585 578 643 685 753 76.0 688 650 618 57.8
3 68.4 69.0 635 570 550 635 683 763 795 76.0 750 69.0 66.3
4 59.1 520 483 480 503 653 670 730 773 740 59.0 50.8 44.8
5 64.8 67.3 60.8 548 515 595 660 740 755 715 673 645 633
6 66.9 680 613 565 545 633 688 77.3 780 738 705 673 653
7 73.1 725 703 675 650 715 750 818 8.0 768 730 715 705
8 67.2 680 63.0 60.3 563 65.0 693 763 758 725 675 658 645
9 72.1 688 66.3 658 655 743 785 833 818 770 713 665 655
10 65.7 66.0 588 57.0 570 64.0 683 768 76.8 70.8 66.0 63.8 625
11 62.7 540 51.0 548 61.3 695 740 815 765 688 585 543 49.8
12 59.5 545 475 463 495 59.0 638 738 740 713 640 578 515
13 65.5 528 51.0 540 600 725 780 813 838 80.0 685 58.0 47.8
14 65.1 548 50.8 553 625 720 760 833 795 73.0 648 595 50.5
15 67.2 595 548 56.3 605 685 720 800 795 758 723 673 59.0
16 65.0 515 46.0 550 638 738 785 865 823 743 643 565 46.8
Location 1: Seoul, 2: Suwon, 3: Chuncheon, 4: Gangneung,

5: Cheongju, 6: Daejeon, 7: Seosan, 8: Jeonju,

9: Gunsan. 10: Gwangju, 11: Yeosy, 12: Daegu,

13: Uljin, 14: Tongyeong, 15: Jinju, 16: Busan.
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1.
1)
(R. speratus Kkyushuensis)
(234x 2
385%32 ) 2
(290 , 15 )
(3]
(20x10%x10 ) (220 , Whatman No. 1) 2
4 100
1
10 ,15 ,20 , 25 ,30 , 32,35 ,
(RH) 90% ( [8] ).
2
50 2 (consecutive weight)
) 1 30 1.50% , 1
0 35 0.17% . 10 30
, 32 35 20
(RH) 90%
30 . 10 ,15 ,20 ,25 , 30
98.0%, 96.5%, 94.5%, 98.5%, 96.0% . 32 39.0%

35 ( 5) 10" 3

(OS]
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90% RH 30
32

< 5> Mean survival and consumption rate of termite held at different temperature(90% RH

over)

Temp Consumption Survival

() Before (g) After (g) Rate (%) Before (No.)  After (No.) Mean (%)

10 5.99 5.98 0.17 200 196 98.0

15 5.94 5.92 0.34 200 193 96.5

20 6.00 5.94 1.00 200 189 94.5

25 5.95 5.89 1.01 200 197 98.5

30 6.01 5.92 1.50 200 192 9.0

32 5.72 5.69 0.52 200 78 39.0

35 5.94 5.93 0.17 200 0 0.0
(€)

(20x10%<10 ) 2 4
100
(saturated salt solution) 30
1 . RH
52%, 70%, 84% ,
2
50 2
, 1 84% RH(30 ) (2.04%) ,

52% RH(30 ) (0%) . 52% RH(30 ) 84%
RH(30 )

520 RH(30 ) 70% RH(@30 ) 0%
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, 84% RH(30 ) 97.0%
( 6). 50% RH(30 )
, 70% RH(30 )
84% RH(30 )
84% RH(30 )

6> Mean survival and consumption rate of termite held at different relative

<
humidity (30 )

R H Consumption Survival

(%) Before(g) After(g) Rate(%) Before(No.)  After(No.) Mean(%)

5 581 581 a0 20 0 0o

[ 582 573 1.55 20 0 0o

B A7 575 204 2w 104 570

4

(20x10=x10 )
90% RH
, 100 30
2 . 4 (
(Paulownia  coreana), 0.30; (Pinus  densiflora), 0.50; (Fraxinus
riynchophylla), 0.77; (Betula schmidftii), 0.93)
50 2 , 2
( 8B )
, 2 30 , 90% RH (Pinus densiflora)
, (Paulownia  coreana), (Fraxinus
rhynchophyilé) (Betula schmiatii)
(7.88%) (3.10%)

(87%) (13.5%) ( .

‘e &r N©]
.).)(\,



< 7> Mean survival and feeding rate of termite held at different wood (30 , 90%

RH)
Consumption Survival
Wood
Before(g) After(g) Rate(%) Before(No.) After(No.) Mean(%)
1: 03 0 A o 174 B
e .23 (13 ] v 200 & 133
e &350 24 579 200 o 480
4 2T 2590 B46 20 o 450

Wood 1 : Pinus densifiora, 2 : Paulownia coreana

3 : Fraxinus rhynchophylla, 4 : Betula schmiatii
* . Soft wood
** : Hard wood
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2000 5 30m 55
, 1 3 165 30
(Pinus densifiora) (3x5x50 ) ,
127 15% . 1
2001 5 1 3
(R. speratus kyushuensis) 3
34.5%(55 19 )
1 (2001 5 )
3 (No. 3, 19, 45) 3
(foraging) ( 809).
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< 8> Termite activity of 55 monitoring places in the Jongmyo forest

Monitoring

1st(May, 2001) 2nd(May, 2002) 3rd(June, 2003)

Location

el
Mo 5
Mo 12
Mo 13
Mo 17
Mo 19
Mo, 22
Mo 23

L]

L 5
Mo 77
Mo 28
Mo Xl
Mo 2
Mo, 44
Mo 45
Mo, 48
Mo, 47
Mo 48
Mo 53

+ : attacked but found no termite
++ : attacked and found termite
- : missing termite after attacked

< 9> Number and percentage of termite activity in the Jongmyo forest

Attack Termite Missing
Monitoring
No. % No. % No. %
151 12 218 12 218 0 oo
ard 14 &0 11 200 3 214
and 19 Ha 5 a1 14 a7

Ist : May, 2001, 2nd : May, 2002, 3rd : June, 2003
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4 (A, B, C, D) 30
4 11 (A, 5 (B, 10 (©) 7 (D)
.2 2000 9 2001 11 11
( ; ; ) :
, 1 (2000. 9 )
3 (9.1%), 2 5 152%), 3 4 9 (27.3%), 5
10 (30.3%), 6 11 (33.3%), 7 11 12 (36.4%)

(2000 11 ~ 2001 3 )
10 (2000 9 ,2000 11 , 2001

4 ~2001 11 ) . 3 (2001 3 ) 4
(2001 4 ) ( -41 50 , 17 52 )
30 (2001
4) .7 (2001
7) 8 (2001 8 ) 2
(001 7 8)
( )
. 2000 9
2001 11 ( ) ~41 (2001 1 ), 50%
RH2001 4 ) 268 (2001 8 ), 76% RH(2001 7 )
09 (000 2 ) |, 266 (2001 8 )
123 (2001 4 ) 6984 (2001 7 ) . @
8 ) ; @ 2)
11" 58 . (2001
4) 136 ,50% RH 107 , 12.3
(2001 11 ) 70 ,58%RH
116 , 130 . (0000 7 8) 259



26.6 , 245" 26.5 . 69° 76% RH
252.0° 698.4
10 , .
25
10 10 )

A2

o

e
[

22
Rhinotermitidae  Reticulitermes speratus Kolbe, Coptotermes formosanus
Shiraki Kalotermitidae =~ Cryplotermes domesticus Haviland

R speratus C. formosanus ( 9] ).

1 . C
formosanus 1 4 , R speratus -4 ( , 1987),
C. domesticus 10 ( [20], [11] ).

Neotermes bosei Snyder 35
Western drywood termite  /ncisitermes minorKalotermitidae)

(nymphs) :
( [12] ). Nasutitermes dunensis Chatterjee &
Thakur 25 , 100% RH , 3 , 1% RH ,
Coptotermes heimi 15 , 96% RH , 35 , 17% RH
( 8B )
C. formosanus 29 33 , R

flavipes 29" 31.5
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[13]

. 10" 30

RH

(84% RH)

40

speratus

). (R. speratus kyushuensis) 90% RH 15
30 , 32 35
20 30
32 35 35%, 0%
32 . 84% RH(30 )
(nest) 84%
) 30 L
R. speratus Kolbe
R. speratus kyushuensis 32
R
(swarming) 45 , R speratus kyushuensis
2000 5 17 (23 , 65% RH) ( [24] ).
0 32
R. speratus Kkyushuensis )
C . ) 5
7 8 , 12 3
5

, 8 , 12 4

R. speratus kyushuensis
(7.88%) (13.5%)

(R. speratus kyushuensis



Morimoto)

(R. speratus kyushuensis) ,

(Integrated
Pest Management, IPM)
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Abstract I

Lee, Kyu-Shik / Jeong, So-Young

In this study, after analyzing several local climate characteristics of South Korea,
| validated distribution, invasion, foraging, underground activities, attack season as
ecological characteristics and also temperature, relative humidity, and tree species
as preference characteristics of Korean termites (Reticulitermes speratus
kyushuensis Morimoto).

Especially, southern part of the Korean peninsula is a suitable area for
inhabitation and motion of termites holding same ecological characteristic like R.
speratus kyushuensis. Busan is a neighboring district at field distribution north
limiting temperature of Coptotermes formosanus Shiraki and Chuncheon is a passing
area through the Korean Peninsula of field distribution north limiting temperature of
Reticulitermes speratus Kolbe.

The termite attack of wood devices was about 34.5% for 3 years in the forest of
Jongmyo. Although the attack rate of termite increased each year, the detection
rate decreased and the missing rate was high by degrees. | confirmed a foraging
habits which is a part of termite colony was a role of continuous decomposition
and another was a role of new food hunt as experimental results.

The foraging termites were found under ground at Jongmyo in Seoul from April to
November in the 2001 and the most active period was on July and August. The
termiteCd0invasion rate of bait station increased in every monitoring. Through the
increasing attack rate of bait station during 2nd monitoring (November, 2000) and
3rd monitoring(March, 2001), | confirmed that termites moved into the deep
underground in winter, and were working continuously to forage.
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R. speratus kyushuensis inhabiting at the Korean Peninsula is a species which has
food consumption rate with higher temperature. The termite revealed the greatest
amount of food(filter paper) at 30 (90% RH), but showed increasing death rate at
over 32 . Also, survival rate of this termite was 97% at 84% RH(30 ), but killed
100% at 52% RH(30 ) and 70% RH(30 ). For wood feeding, this was observed the
preference in a pine tree(Pinus densiflora) above all others. Survival of termites
was high(87%) at a pine tree, but low(13.5%) at a paulownia tree(Paulownia
coreana).

In this study, | presented the biological characteristic of termite(R. speratus
kyushuensis Morimoto) and confirmed the deterioration degree of termite on wooden
cultural heritage in Korea. Depending on climate and soil temperature, each area in
the southem part of the Korea Peninsula, has some different active period and
different distribution of R. speratus kyushensis. With these results, | expect that this
report helps to prepare the integrated pest management(IPM) of the termite on
wooden cultural heritage in Korea, and it may help to reduce the economical loss
from termite damage in Korea.

Keyword : termite, Reticulitermes speratus kyushuensis Morimoto, climate, Jongmyo,
monitoring, integrated pest management(IPM)





