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Low-pathogenic Pinewood Nematode Found in Dead Trees and Resistance

of Pines Induced by Its Pre-inoculation
Seung-Chan Park*, Yil-Sung Moon' and Dong-So0 Kim'

Department of Forest Resources, Chonnam National University, Korea
'Forestry Research Institute, Korea

ABSTRACT: Pinewood nematode (PWN: Bursaphelenchus xylophilus) is known to kill pine tree species that are indigenous to countries
where the pest was inadvertently imported, but some cultures from the extraction of dead pines do not damage trees. Experiments were
conducted to examine the effect of pre-inoculation of these low-pathogenic pinewood nematode on resistance of pine trees against the
pest species. The pre-inoculated pine saplings showed induced resistance which lasted for a year, and repeated inoculation of these
low-pathogenic nematodes enhanced tree resistance. All nematode samples extracted from dying or dead pines that had been killed not
more than three months before the extraction were pathogenic, and most of those extracted from pines that had been killed 2-3 years
before were low-pathogenic. When inoculated in pine saplings, number of low-pathogenic nematodes settled, as studied two days after
inoculation, was not different from that of pathogenic ones. However, as studied after 30 days of inoculation, rate of reproduction in
low-pathogenic nematodes was far lower than that of pathogenic nematodes. The rate of reproduction of several nematode isolates
growing on fungal mat media of Botrytis cinerea varied, but three of four low-pathogenic isolates showed same level of reproduction rates
as pathogenic ones.
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Fig. 1. Mortality of Japanese red pine saplings after inoculation
with two low-pathogenic PWN isolates (C: C14-5,0: OKD-1) and a
pathogenicisolate (PA) on various dates. Values of black columns
(from A to |) were obtained in May 2007, and shaded columns
(from A to C) in October 2007. Different letters above standard
error bars indicate significant difference among means (£<0.05,
Duncan's multiple-range tests). Letters from a to d are comparisons
between black columns; p and q are between shaded columns.
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Fig. 2. Mortality of Japanese red pine saplings after inoculation
with three low-pathogenic PWN isolates (C: C14-5, O: OKD-1, J:
Jinju) and a pathogenic isolate (PA) on various dates. Tree mortality
was examined in November 2008. Different letters above standard
error bars indicate significant difference among means (£<0.05,
Duncan's multiple range test).
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Table1. Pathogenicity of PWN isolates extracted from collection of pine branches from several districts in Kyungnam Province, where PWN

was first found in Korea

No. of trees from

No. of nematode

No. of pathogenic Percentage of

Area Tree which branch samples isolates propagated isolates within pathogenic isolates
Collected appearance
were collected from branch extracts propagated nematodes among tested ones
Dead® 10 4 4 100
Jinju .
City Dying 10 3 3 100
Healthy 12 1 1 100
Dead 7 2 2 100
Sacheon .
City Dying 3 0 0 -
Healthy 8 0 0 -
Dead 5 2 2 100
Tongyoung .
D 1 1 1
City ying 5 00
Healthy 5 0 0 -
Dead 6 1 1 100
Haman
Dyi -
County ying 8 0 0
Healthy 6 0 0 -
Dead 3 0 0 -
Gosung .
D 1 2 2 1
County ying 0 00
Healthy 8 1 1 100

*Trees had been killed not more than three months before the sample branches were collected in June 2009.
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Fig. 3. Mortality of Japanese red pine saplings after inoculation
with a PWN isolate extracted from a pine log which died in 2007
and four isolates (2008A to D) extracted from pine logs which
died in 2008. Nematode extraction and bioassy were conducted
between March and July, 2010.
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itk el o 58 Alle YA A BT LA (1998)2 TEUA © APUA 2UFAAF) ribosomal
5 54141200 2 Aol7} flgirkTable 3). TR ANE ATl DNA®) 7140 he-& wzsl, Aol Alol A e 45
AF-EI %1 Sacheon (AL Tinju (ALl WRE Aol THUA AFT ARUA AFo] FU vE] o
petri dish'gh 30 33] 30k fe] HEgick oleje ATE  slo] SA0], T Z12ko) vl o] ofsto] ]2k A1) A2
Table 2 ¥ Kiyohara (1984)2] A1}, & VH YA AEL ALt e AL, AWANNZL AU ZAo] Bz ekoua
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Table 2. Number of PWN? recovered from various portions of 4-year-old Japanese red pine saplings inoculated with three low-pathogenic

isolates and a pathogenic one

Isolate
Days after inoculation Portion of tree Low-pathogenic .
C14-5 OKD-1 Jinju Pathogenic
2 Middle of stem (inoculated spot) 47.0° 78.3 54.2 36.7
Upper stem 39.5 22.9 25.8 1024.2
Twig 1.2 4.1 1.8 88.5
30 Middle of stem (inoculated spot) 30.1 17.0 9.3 695.3
Lower stem 10.8 9.5 22.7 245.5

*Number of nematodes at two days after inoculation was examined by extracting nematodes from a 2 cm long stem including the
inoculated spot. Number of nematodes at 30 days after inoculation was per 1 gram of wood sample at each portion.

Mean of ten observations.

Table 3. Propagation rates of several PWN isolates on fungal mats® as studied by number of nematode cultures that completed

propagation in various days

Days after PWN inoculation when the nematode

Isolate propagated over 90% of fungal mat Total
4 5 6 7 8 9 10 11
Sacheon 4 2 3 1 10
Pathogenic Chuncheon 8 2 10
Donghae 3 3 2 1 1 10
Cl14-5 1 2 4 1 1 1 10
OKD-1 2 3 3 1 1 10
Low-pathogenic o
Jinju 4 3 3 10
Gwangnung 2 5 1 2 10

®Hyphae of Botrytis cinerea grown on 9 cm diameter petri dish.
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