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Symptom development in the trunk
of Japanese black pine recovered from pine wilt disease
with nematicide trunk injection near the ground

MATSUURA Kuniaki'™

Abstract

The survival and recovery effects were occurred to the 11 year-old Japanese black pine(Pinus thunbergii, Pinaceae)
suffering from the pine wilt disease with the injection of nematicides, thionazin into the trunk near the ground two weeks
after the nematode inoculation. The symptom of infection and recovery from the disease were observed in the cross
sections of those trees and were examined using two indices, i.e, the disease development stage (DDS) and the recovery
index of diameter increment (RIDI). DDS was classified based on the appearence of the two symptoms occurring in
cross sections of the affected pine trees as follows; DDS 0: no symptoms(from healthy tree), DDS 1: occurrence of a
non-dying linear spots; DDS 2: occurrence of brown necrosis around the pith; DDS 3: the brown necrosis reaches the
cambium; DDS 4: occurrence of decay in the brown necrosis area; DDS5:dead. RIDI is the quotient of the diameter
increment for two years after the tested year divided by the increment for two years before the tested year. Comparing
the average RIDI for each DDS, it decreases mostly in the order from DDS 0 to DDS 5 as follows 0.92, 0.51, 0.41, 0.25,
and 0.00 excepting 0.61 of DDS 4. The exception is DDS 4, which is an advanced disease stage containing the decayed
wood. From this, according to the advancement of DDS, it becomes more hard to recover of the cambium activity.
Differences of DDS and RIDI in each site of recovered individuals seems to show the differences of disease
development according to the nematode distribution in each individuals.

Key words : pine wilt disease, nematicide, recovery, symptom, disease development stage(DDS),
the recovery index of diameter increment(RIDI)
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DDS (disease development stage) 0:Neither of the symptoms, i.e., non-water conducting linear patches or brown stains, occurrs anywhere.
DDS 1: A small or large number of radially oriented non water-conducting linear patches occur everywhere in the wood. But, there are no

brown stains.

DDS 2: A large number of radially oriented non water-conducting linear patches occur everywhere in the wood. Also, brown stains from

pith occur, but do not reach the cambium.

DDS 3: Brown stains from the pith reach the cambium. At the point where the brown stains arrived, necrosis of cambium occurs. Radially

oriented non water-conducting linear patches occur in the wood.

DDS 4: As cambium containings the brown stains becomes enveloped, the area of cambium necrosis increases. Wood in the necrosis area

decays. Non water-conducting linear patches exist.
DDS 5: No living cambium exists.
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Tablel. 00000000000 O0OOCOOOOOOO

Average and scattered value of recovery index of diameter increment(RIDI) for each

ooooao ooooo ooooo ooooo ooooo ooOooo
DDSO 0 DDSO 1 DDSO 2 DDSO 3 DDSO 4 DDSO 5
000000000 0000averaged 0.920 0.510 0.410 0.250 0.690 0.000
RIDI 000 0O scatteredd O 0.083 0.060 0.074 0.017 0.083 0

*000000000000000000O000000O0B0O0O0O0OO0

ooooooo

RIDI is the quotient of the division of the diameter increment for two years

*0000000000000000ooO0oo0oooooooooo

boboobooobooobooboooo

There were the significant differences between DDS 0 and 2, 3, DDS 1 and 3,

*00OO0O0oOoOooooooooooooo

As for the samples of DDS 5, all of cambium died in the experiment year.
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