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Report on Forests Damaged Due to Cutting Trees Infected by Pine Wilt Disease’
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ABSTRACT

Despite various control methods for pine wilt disease, the disease has been increasing at an alarming rate every
year in Korea. Still there is a lack of research on the problems of the current methods used to curb the disease.
One main method to control pine wilt disease is fumigation for eliminating the larva of the pine sawyer beetle
(Monochamus alternatus) which is known as the vector insect for pine wilt disease. We surveyed and analyzed
the amount of destroyed uninfected trees in the fumigated area by studying 32 survey plots (100 m’) in Miryang
city. The destroyed trees’ crown area was estimated by induced regression between root collar area and crown
area of the remaining trees (coniferous tree: R’=57.4, deciduous broad-leaved tree: R’=63.8). According to the
analysis results, the infected trees (cut trees) were 18.7% and cut trees which were not infected were 35.5% of
the total tree population of the study area on the basis of total crown area. In case of pine trees, 8.4% of uninfected
trees were cut off but 62% of uninfected deciduous broad-leaved trees including Quercus spp. were affected
and damaged during the fumigation process. Since these broad-leaved trees dominate the sub-canopy layer of
the forest, this indiscriminate interruption of broad-leaved trees has the adverse effect of depriving the public

benefits such as shadow, a cooler weather, controlling humidity, etc.
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Table 1. Individual number of remained and destroyed trees each survey plot
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N Pinus spp. Quercus spp. Other deciduous tree Total
o Remained Destroyed Fumigated @ Remained Destroyed | Remained  Destroyed @ Remained Destroyed Fumigated
1 5 7 1 3 5 15 7 23 19 1
2 3 - 2 6 3 14 8 22 -
3 2 2 6 2 6 2 3 6 11 6
4 8 - 2 1 3 8 4 17 7 2
5 1 3 - 5 6 1 2 7 11
6 1 1 - 9 7 7 6 17 14 -
7 10 10 1 - 8 10 - 20 18 1
8 3 3 5 3 8 3 6 9 17 5
9 2 7 2 1 1 1 1 4 9 2
10 5 8 3 1 3 - 5 6 16 3
11 1 3 2 4 10 2 - 7 13 2
12 1 - 1 6 1 2 8 9 9 1
13 1 - 6 5 1 2 - 8 1 6
14 13 3 - - - 1 3 14 6 -
15 5 9 2 1 2 4 10 10 21 2
16 2 4 9 - 4 - 5 2 13 9
17 3 - 2 7 7 - - 10 7 2
18 6 1 1 5 8 3 6 14 15 1
19 1 1 4 - 2 1 3 2 6 4
20 1 3 3 - 4 3 11 4 18 3
21 - - 2 - 7 - 10 0 17 2
22 2 - 1 2 8 2 1 6 9 1
23 6 - 1 3 5 4 12 8 -
24 8 - 1 1 3 - 2 9 5 1
25 3 - 1 4 4 1 4 8 8 1
26 7 - 2 - 5 5 4 12 9 2
27 3 1 2 4 4 2 6 9 11 2
28 7 - 3 - 8 1 3 8 11 3
29 1 1 2 1 8 3 4 5 13 2
30 2 - 2 - - 2 13 4 13 2
31 2 - 5 5 10 4 14 9 5
32 5 - 1 3 10 - 2 8 12 1
Ave. 3.8 2.2 2.3 49 3.1 4.7 9.1 9.1 11.8 2.3
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Table 2. Root collar area and ratio of each tree type

AEAY. E5Hu= EAHLHEE‘PE Aot =g 100m: &
97 &

No. Root collar area(cm) / Ratio(%) Fumigation
Pinus spp. Fumigated tree Quercus spp. Other deciduous tree Total pile
1 1,876.1 40.2 615.4 132 2,026.1 434 151.1 32 46687 1
2 2,053.6 53.8 - - 1,309.4 343 451.4 118 3,814.4 4
3 759.1 14.4 3,500.3 66.6 815.8 15.5 184.4 35 52596 4
4 2,081.0 64.0 757.5 233 121.7 3.7 292.8 9.0 = 3253.0 1
5 759.1 16.6 - - 3,762.5 82.0 65.1 14 45867 1
6 141.3 34 . . 3,419.5 82.9 566.0 137 41268 1
7 6,869.6 87.8 615.4 7.9 215.9 28 125.6 1.6 7,826.5 2
8 1,257.5 242 2,372.3 45.6 1,267.8 24.4 300.6 58 51982 1
9 1,664.2 57.0 960.8 329 266.9 9.1 26.7 09 29186 5
10 1,763.1 43.6 1,168.1 28.9 1,026.8 25.4 85.6 2.1 40436 5
1 921.6 17.0 1,635.9 302 2,826.1 52.1 40.8 08 54244 2
12 78.5 1.3 854.9 13.8 3,958.7 63.8 1,311.0 21.1 6,203.1 2
13 490.6 8.0 4,396.0 72.1 1,200.2 19.7 10.2 02  6,097.0 5
14 3,498.8 98.6 - - - - 50.3 14 3549.1 2
15 2,961.0 76.3 4553 11.7 92.7 24 369.7 95 38787 2
16 780.3 15.2 3,644.0 70.9 610.7 11.9 107.5 21 51425 1
17 678.2 248 533.8 19.6 1,518.2 55.6 - - 27302 2
18 2,658.1 65.7 854.9 21.1 380.0 9.4 149.9 37 40429 5
19 616.3 6.8 8,350.0 92.1 322 0.4 64.3 07  9,062.8 9
20 2,198.0 23.8 6,293.3 68.1 88.7 1.0 666.5 72 92465 6
21 - - 2,574.8 89.2 105.2 3.6 207.2 72 28872 9
2 830.5 403 706.5 34.3 437.2 212 85.6 42 2,059.8 3
23 2,978.3 86.1 - - 121.7 3.5 361.1 104 3,461.1 1
24 3,123.5 81.4 490.6 12.8 146.8 3.8 76.9 20  3,8378 2
25 1,654.0 33.8 854.9 17.5 2,331.5 47.7 46.4 09 48868 1
26 2,344.8 74.6 510.3 16.2 117.8 3.7 171.9 55 3,1448 2
27 1,118.6 46.3 693.9 28.7 283.4 11.7 317.9 132 24138 3
28 2,496.3 61.6 1,311.0 323 176.6 4.4 70.7 1.7 40546 3
29 688.5 19.9 1,765.5 51.1 5973 17.3 403.5 117 3,454.8 3
30 729.3 26.4 799.1 29.0 . . 1,231.7 44.6  2,760.1 3
31 314.0 8.6 2,073.2 56.5 826.6 225 458.4 125 3,6722 6
32 1,497.0 37.4 201.0 5.0 2,270.3 56.7 35.3 09 = 4,003.6 4
Ave. 1,621.3 36.6 1,530.9 34.6 1,011.0 22.8 265.2 6.0 4,428 .4 3
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1) CCA= 0.199R*+0.014R— 2.868
2)DCA= 0.007TR*+ 0.685R+ 1.031
(CCA: crown area of coniferous trees (m’), DCA: crown
area of deciduous trees (mr’), R: collar diameter (cm))
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Figure 1. Statistical dispersion between collar diameter and crown area
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Table 3. Crown area and ratio of each tree type

Crown area(cm) / Ratio(%)

No. Pinus spp. Fumigated tree Quercus spp. Other deciduous tree Total
1 32.2 14.1 13.7 6.0 114.0 50.2 67.5 29.7 227.3
2 40.8 20.4 - - 82.0 41.1 76.9 38.5 199.8
3 17.3 7.3 72.9 30.9 106.7 452 39.2 16.6 236.0
4 53.4 38.2 16.3 11.7 18.6 13.3 51.4 36.8 139.7
5 24.7 8.4 - - 256.5 87.1 13.2 4.5 2944
6 7.1 2.6 - - 198.9 73.9 63.2 23.5 269.2
7 169.9 62.1 13.7 5.0 39.6 14.5 50.4 18.4 273.6
8 14.8 7.0 50.7 24.1 94.6 45.1 49.8 23.7 209.8
9 32.0 48.5 21.0 31.7 8.8 13.3 4.3 6.5 66.1
10 32.1 27.1 24.5 20.7 40.0 33.8 21.7 18.3 118.3
11 12.1 5.5 358 16.1 163.9 73.8 10.2 4.6 222.0
12 4.7 2.0 18.9 8.2 116.9 50.6 90.4 39.1 231.0
13 2.9 1.8 95.4 57.3 594 35.7 8.6 5.2 166.4
14 423 66.8 - - - - 21.1 33.2 63.4
15 61.2 39.2 9.2 5.9 14.9 9.5 71.0 454 156.2
16 8.0 5.2 78.6 51.1 43.8 28.5 23.2 15.1 153.6
17 4.5 2.4 10.9 5.9 169.7 91.7 - - 185.2
18 72.4 359 18.9 9.4 72.8 36.1 37.6 18.6 201.7
19 16.2 7.5 176.3 81.9 8.5 4.0 14.2 6.6 215.1
20 34.5 12.4 133.7 48.1 19.3 6.9 90.2 32.5 277.7
21 - - 53.7 41.7 28.7 223 46.4 36.0 128.8
22 28.3 25.7 15.7 14.3 50.5 459 15.6 14.2 110.0
23 86.3 59.2 - - 20.2 13.9 39.3 26.9 145.8
24 48.7 54.2 10.9 12.1 17.9 19.9 12.3 13.8 89.7
25 8.0 6.4 18.9 15.1 80.1 64.0 18.0 14.4 125.1
26 84.2 57.4 10.5 7.2 24.0 16.4 27.9 19.0 146.7
27 49.5 32.1 14.2 9.2 41.7 27.1 48.7 31.6 154.1
28 53.6 40.1 279 20.9 379 28.4 14.1 10.5 133.4
29 27.5 15.3 39.1 21.8 67.5 37.6 45.6 254 179.6
30 9.4 6.9 17.3 12.7 - - 109.6 80.4 136.3
31 2.0 1.0 443 21.9 74.4 36.7 81.9 40.4 202.6
32 19.8 13.7 3.9 2.7 112.3 77.7 8.5 5.9 144.6
Ave. 344 19.6 32.7 18.7 68.3 39.0 39.7 22.7 175.1
UERY A9 2URANF) ddslo] 25AUS g8 AL Relof s o579 AMBAL A0 A4
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Table 4. Destroyed crown area ratio (%) of each tree type

No Pinus spp. Quercus spp. Other deciduous tree
) live destroyed fumigated live destroyed live destroyed
1 454 24.8 29.8 79.2 20.8 62.9 37.1
2 423 57.7 - 65.1 349 6.1 93.9
3 19.1 0.1 80.8 53.0 47.0 54.6 454
4 76.6 - 234 42 95.8 63.8 36.2
5 79.4 20.6 - 74.4 25.6 29.6 70.4
6 100.0 - - 62.9 37.1 55.9 44.1
7 71.6 209 7.5 - 100.0 100.0 -
8 14.7 7.9 77.4 45.6 54.4 26.8 732
9 33.0 275 39.5 55.8 442 27.2 72.8
10 30.8 259 433 49.1 50.9 - 100.0
11 6.6 18.8 74.7 21.7 78.3 100.0 -
12 19.9 - 80.1 96.0 4.0 8.7 91.3
13 3.0 - 97.0 78.3 21.7 100.0 -
14 93.7 6.3 - - - 44.7 55.3
15 55.5 315 13.0 21.1 78.9 23.5 76.5
16 7.5 1.8 90.7 - 100.0 - 100.0
17 29.2 - 70.8 65.2 34.8 - -
18 79.3 - 20.7 53.1 46.9 34.0 66.0
19 37 4.7 91.6 - 100.0 12.5 87.5
20 19.6 0.9 79.5 - 100.0 20.0 80.0
21 - - 100.0 - 100.0 - 100.0
22 64.3 - 35.7 233 76.7 65.4 34.6
23 93.9 6.1 - 15.5 84.5 60.5 39.5
24 81.8 - 18.2 26.4 73.6 - 100.0
25 29.8 - 70.2 843 15.7 21.8 78.2
26 88.9 - 11.1 - 100.0 28.1 71.9
27 64.7 13.0 223 55.5 44.5 27.4 72.6
28 65.7 - 343 - 100.0 22.3 77.7
29 41.3 - 58.7 17.4 82.6 49.1 50.9
30 353 - 64.7 - - 329 67.1
31 42 - 95.8 52.8 47.2 81.9 18.1
32 83.6 - 16.4 58.7 413 - 100.0
Ave. 46.4 8.4 452 38.6 614 37.4 62.6
2003). B3, 44T E Fat £ EFPNS G ddRE 49YoRe AFS UHTT Yr(Fujihara,
2on ol 2000) AT YAY TAL] REAE 199 SUPAUTE dgAow 2ol bus el
5o 9t 35.5%9 *%‘%‘?ﬂxﬂ S AERET U E Adgore Hol&ks w27 {=3h=d|(Fujihara,
Aol FATE 2715 7ML AL R AAEY o= A 1996 Fujihara et al., 2002; Yu et al., 2011) 2 A A3}
o 2 ssjet ABE Hol. olelet Xe14 QHgSt AAE L fol A olwBEol U
47t AATUA 912 Fa7h Dojips Ao I
5. m& AL B HHE ALY F P A
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QuAo 2Asl 3ol 9B AL A% odd  Fhstel RESAS UL A4 AUHE k9 4 90
ozt AEd Ao o3 Uett=, Aol =3 +HAY o A Al o] AlgtR o g ol WAsHs LEAlATl Eok
oA WA 31 thehA SchRichardson e al. 2007). A% £o18 2UNY Ashol ek
ol& st YA HlojUA} FrhofAo] EHS Yo B AZ2 FAS 2= (Rutherford ef al., 1990), &
29 4B SEAC HATAL o) ATHD A4l Poe (Suzuki and Kiyohara, 1978)& 23 7|79 4
Ads waE 7P Bol & et d2olAE ojv] 1960 o} Bl ojof wE wiZjF-of F43 57K Togashi et al., 1992;
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