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Ecological studies on the infection sources of pine wilt ()

——Population dynamics of pine wood nematodes

in the withered stems of Japanese red pine
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The m~# relationship for the
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Table 1 The relationships between the ratio of Ly and three other factors; density of A.

xylophilus, density of free-living nematode, and water content, determined using
the correlation coefficient,

Nov. Jan. Mar, May
Density of B. aylophilus control -0, 308 0.121 —0.038 0.250
treatment — —0,140 -0, 033 -0, 262
Density of free-living nematodes  control —0.046 0,133 0,371% 0.168
treatment — —0, 048 0. 319% 0.042
Water content control 0. 373% 0,167 0. 004 -0, 186
treatment — 0, 370% —0,018 0.019

* Significant at the 5% level
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Fig. 10 TFrequency distribution of adult pine sawyers
which emerged from the logs with (left)
or without (right) insecticide treatment
classified as expressed by the density of
pine wood nematodes they hold.
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Table 2 Parameters of the regression lines showing the relationship between mean density
() and mean crowding (%) obtained for the population of B. aplephilus, Ly and
free living nematodes in pine logs with different withering symptoms.

Group A, B and C refer to the trees @, A and O in Fig. 11

group A group B group C
Iree- Free- Free-
B. xylo- Lo B. xylo- i B. xylo- P
philus L 1;‘3’;1?:% philus L gzgg philus L kzg}lg
December r 0.996 0,997 0,991 0.934 0.80 0.85 0.687 0.811  0.830
a 13,15 7.02 ~7.77 162.00 9.86 9.38 322.44  24.33  14.69
B 1.55 1.35 3.87 1.57 3.49 2.10 1.30 2.27 1.73
May r 0.947 0,962 0.983 0,935 0.892 0,881 0.981 0,85 0.921
a —2.85 —6,40 -3.43 -—43.37 0.78 —12.44 2.16 0.91  45.86
B 1.99 3,37 3.33 3.32 2,34 5. 44 1.53 2,04 1.17

=+ fm
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Fig. 11 The relationships between the density of nematodes in the log of withered pine and
their distribution pattern represented by the m—# index.
O Trees which exudate no resin but with all needles appearing healthy.
A Trees with about half of the needles still green,
@ : Trees with all needles withered and red.

PR OB & LTRY, 2250, Bkicsd 2WIEAMIREE LI RRE L
T/ m R LIS 2, Mg, SEHnC A/ m i & - o EiC, ARG o 5 —
27y b LEOKK-11 Thb, CO™DLBELAELSICI2A CD%W TS LT o
HDF—L2 D5y £hk& <, CHO4EBEMOEN, ABRMBETIC, £2LTLADORHH
EROTBRO 6 AKBE RICHHE LT D, THY DERMTED, CoB-A LT+ 51E5
Wy, #OXEDIUMHAT=Y /WA v Fa v, §) LIRS EEROSEAE <, 4075 W 248
OERE, ) BHED SIS L D A ORE — TSRO AR T B C LIk O AT g z’»,w, o
JEDWA DR T BENE, i) CEBEREL L, B—(bd 2 THENS v & AT B Bk,
EWV S T BBEER LD EBEALND

Table 3 Correlaion coeficient for water content,

S JICHMRE Lckiic 4;(*‘235[1'\{}0"& Dl B. aylophilus, free-living nematode and
WWhhb 69, MimERdTNTolRcid Ly calculated between the values
BTEVICF > THY, S8 1 TEA & obtained in December and those in

P & i
May.
SRS RER Uiz, T OB HoOMANTD Group. A, B and C refer to the trees
OB AHE NI OWER L s v i @, & and O in Fig. 11,
AELT0I, group A group B group C

7‘ ) =R 1 ey b n,/;} 0 ettt
COLD Z{rm’“ﬁl SMHOBIFNTOR et 0.200  0.420% 0,497+

BERHOT &L DR L WS, =™ B ylephilus  0.307% 0,013 0,068

FAHCI B B 7J< RRowY /)WL LV Fa Ly 0.824% 0,044 0. 154
Y, 2O Ly i, LT [}q FEER DB I Free-living 0.002 0.348% 0, 404*

B9 % 2 [ OMERNOREENTENED * Significant at the 5% level
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Resume

Population dynamics of the pine wood nematode, Bursaphelenchus xylophilus, a pathogen
of pine wilt in the stems of withered Japanese red pine (Pinus densiflora) was investigated
from the aspects of population density, distributional pattern, stationary degree and ratio of
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dispersal 3rd stage larvae to that of all stages of B. xylophilus. Half of the logs examined
were treated with insecticide after the first sampling, and the population dynamics of 5.
aylophitus in the logs treated with the insecticide were compared with that in non-treated logs.
Water content at the drillings from which nematodes were extracted, and the density of free-
living nematodes were also examined to determine whether or not such factors influenced the
population density of B. xylophilus.

After the investigation of the nematode population dynamics, the logs examined were
preserved in separate cage, and the number of B. xylopizius carried by the sawyer was exam-
ined.

The population dymamics of B. aylophilus and free-living nematodes in the trees showing
different degrees of withering symptoms were also studied.

Generally, the water content in the log treated with the insecticide was higher than that not
treated, and the condition of dampness was maintained more stably in the former than in the
latter. The population density of B. xvlopiiius in both treated and untreated logs decreased
with time and became the lowest in May.

The population density of B. aylopiilus was correlated with the water content of the log
rather negatively, and with the density of free-living nematodes rather positively. Nematodes
of B. xylophilus distributed aggregatively from November to the following January, and
randomized in distribution in March then showed clearly aggregated distribution pattern in
May. There was no distinet difference in the distribution pattern between the logs treated
with the insecticide and those not treated.

The stationary degree of B. xylophilus in withered logs decreased, this tendency may be
attributed to the movement of nematodes to the pupal chamber of the pine sawyer, a vector
of the nematodes. Because the population of B. xylophilus in the log treated with insecticide,
which killed the pine sawyer, did not show such tendency of aggregation.

The ratio of the dispersal 3rd stage larvae (L) to whole stages of B. xylophilus population
decreased in March, though it was constant in Nov.,, Jan., and May. In November, the ratio
of Ly correlated with the density of whole stages of B. xylophilus negatively, and with the
water content at the drillings positively. In March the ratio positively correlated with the
density of free-living nematodes. From 5 of 10 pine logs treated without the insecticide,
more than 10 pine sawyers emerged. Most of the nematodes were carried on by the sawyers
from two certain logs. There was no relationship between the density or distribution pattern
of B. xylophilus in the logs and the number of the nematodes carried on the sawyer emerged
from the corresponding logs. The distribution patterns of B. xylophilus, that of dispersal
3rd stage larvae (Ly), and that of free-living nematode were clearly different in all the trees
at any degree of withering symptoms.

Judging from the water content, the change in the wood structure from December to May
was most obvious in the trees which had withered early (group A), and was ambiguous in those
showing delayed symptoms (group B, C). The population of B. aylophilus and Ly larvae
were constant in the trees of group A, but the population of free-living nematodes in the trees
of groups B and C was constant. This difference may be related to the difference in their life
style.





