[ BRRER BT ATRZ S 1 (Bulletin of FFPRD), Vol.5, No.1 (N0.398), 21 - 27, Mar. 2006

#@ X (Original article)

MERER - BEPRIKICE I B =R FNFOREEREICEHET S
IRIRERE DR

e sERE " - BiRE Y - EHEA Y - REEERA Y - S Y - LA

Environmental factors associated with the damage ratio caused by the
Japanese horntail Urocerus japonicus (Hymenoptera: Siricidae)
in the middle and western parts of Shikoku Island

SATO Shigeho"”, MAETO Kaoru?, MIYATA Hiroaki®, INADA Tetsuji?,
TABATA Masanobu® and MATSUMOTO Takeshi?

Abstract

Environmental factors related to the incidence of wood discoloration caused by the Japanese horntail
Urocerus japonicus were analyzed to determine the damage ratio for Japanese cedar Cryptomeria japonica
and hinoki cypress Chamaecyparis obtusa stands in Shikoku Island, western Japan. The average damage
ratio (proportion of the number of damaged trees) of Ch. obtusa stands was significantly higher than that
of Cr. japonica stands. There was no significant difference in the damage ratio among seven sub-areas. The
damage ratio did not correlate with altitude, grade of slope, age or planted density of the stands for either
of two tree species. Moreover, the damage ratio did not significantly differ among the stands with different
thinning histories.

Key words : Chamaecyparis obtusa, Cryptomeria japonica, environmental conditions, damage ratio, thinning
history, Urocerus japonicus, wood discoloration
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The average Urocerus japonicus damage ratio for the stands
of each tree species. The damage ratio was calculated as
the proportion of damaged trees, and was significantly
different between Cryptomeria japonica and Chamaecyparis
obtusa (Mann-Whitney’ s U-test, z=-3.70, p<0.001). The
bars and the figures above the bars represent standard
deviations and the number of stands, respectively.
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The relationship between altitude and the damage ratio
for each stand. The damage ratio was not correlated
with the altitude (Kendall' s rank correlation coefficient
T =0.007, p=0.937 for Cryptomeria japonica, T =0.064,
p=0.593 for Chamaecyparis obtusa).
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The relationship between the slope gradient and the
damage ratio for each stand. The damage ratio was

not correlated with the slope gradient (Kendall’ s rank
correlation coefficient T =0.002, p=0.979 for Cryptomeria
Jjaponica, T =-0.078, p=0.514 for Chamaecyparis obtusa)
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Appendix 1. BIEE & &SRO =R Y FNFHEEREFAEGR
Urocerus japonicus damage ratio of Cryptomeria japonica and Chamaecyparis obtusa stands
in Ehime and Kochi prefectures.

FGERTR TERETA Rt S (m) fER () D TR ARERL WEARE HER (%)
No. of trees No. of damaged

Prefecture  City, Town, Village Tree species Altitude Grade of slope Stand age without damage trees Damage ratio
=% Ehime /A J7H] Kuma A X Cr. japonica 550 25 27 50 16 242
Ei% Ehime F#¥ =& Iyo-mishima A Cr. japonica 450 25 21 87 13 13.0
5% Ehime  [LAHH Hirota A X Cr. japonica 440 35 31 63 7 10.0
E4% Ehime A LHT Nakayama A Cr. japonica 500 20 22 73 7 8.8
Z4% Ehime #aLi Matsuyama AF Cr. japonica 380 20 27 78 22 22.0
Zi% Ehime 3214 Mikawa A Cr. japonica 500 30 30 39 11 22.0
Zi% Ehime A J7HT Kuma AF Cr. japonica 750 15 41 45 5 10.0
Ei% Ehime A#EHT Futami AF Cr. japonica 700 20 34 20 30 60.0
0% Ehime /AJ7H] Kuma A X Cr. japonica 500 25 39 41 9 18.0
=% Ehime /A J7H] Kuma A X Cr. japonica 900 10 20 50 0 0.0
=551 Kochi A (LT Motoyama AF Cr. japonica 600 33 21 48 2 4.0
E%1 Kochi A LIHT Motoyama AF Cr. japonica 440 26 24 39 11 22.0
A Kochi - AR ILH] Motoyama A X Cr. japonica 300 34 26 41 9 18.0
A Kochi - ZRILH] Motoyama A X Cr. japonica 520 30 25 46 4 8.0
=540 Kochi - 1Ak LIFHHT Tosayamada A= Cr. japonica 410 29 23 31 19 38.0
A Kochi  KEHT Otoyo AF Cr. japonica 450 18 23 18 32 64.0
A Kochi  #lE i Nankoku AF Cr. japonica 450 39 23 24 26 52.0
] Kochi  KJI[Ff Okawa AF Cr. japonica 600 28 40 33 17 34.0
%1 Kochi  AILIHT Motoyama A X Cr. japonica 770 27 35 46 4 8.0
1 Kochi AT Otoyo A Cr. japonica 510 16 24 40 10 20.0
1 Kochi - %2251 Aki A Cr. japonica 250 38 31 41 9 18.0
1 Kochi %2751 Aki A Cr. japonica 430 35 30 47 3 6.0
1 Kochi - %275 Aki A Cr. japonica 400 31 30 45 5 10.0
1 Kochi U114 Kitagawa A Cr. japonica 570 33 24 34 16 32.0
1 Kochi  fEESA Umaji A Cr. japonica 500 45 26 30 20 40.0
1 Kochi A Umayji A Cr. japonica 470 42 20 41 9 18.0
T Kochi 40114 Kitagawa AF Cr. japonica 350 29 24 38 12 24.0
1 Kochi  BESA Umayji A Cr. japonica 510 30 27 42 8 16.0
1 Kochi - 22751 Aki A Cr. japonica 300 35 27 31 19 38.0
A Kochi - 22751 Aki A Cr. japonica 130 38 36 40 10 20.0
1 Kochi  th) 1[HT Ikegawa ZF Cr. japonica 510 30 29 33 17 34.0
i1 Kochi  th) I[HT Ikegawa ZF Cr. japonica 520 35 30 21 29 58.0
i1 Kochi  {th) I[HT Ikegawa AF Cr. japonica 690 27 23 45 5 10.0
%1 Kochi %1 Li#f Hayama A Cr. japonica 100 41 42 42 8 16.0
%1 Kochi 11T Sakawa A Cr. japonica 600 33 26 36 14 28.0
= Kochi  (H7M] Ino A Cr. japonica 250 34 26 29 21 42.0
%1 Kochi  {=3E#F Niyodo A Cr. japonica 580 16 27 34 16 32.0
%1 Kochi  {=3E# Niyodo A Cr. japonica 920 11 32 37 13 26.0
# A Kochi - E4bA Gohoku A Cr. japonica 440 35 24 43 7 14.0
%1 Kochi  fREFAT Ino A Cr. japonica 330 36 25 38 12 24.0
E 1 Kochi 11k Towa AF Cr. japonica 170 43 40 41 9 18.0
%1 Kochi  KIEMT Taisho A Cr. japonica 400 45 26 45 5 10.0
i1 Kochi  #4J5HT Yusuhara A Cr. japonica 580 26 36 29 21 42.0
A Kochi B4 Higashitsuno A X Cr. japonica 470 32 30 40 10 20.0
=1 Kochi  HEBFAT Higashitsuno AF Cr. japonica 540 32 36 42 8 16.0
%1 Kochi SR A Higashitsuno A3 Cr. japonica 470 41 32 43 7 14.0
A Kochi  #04f Towa AF Cr. japonica 580 38 28 44 6 12.0
&H1 Kochi  #%J5MT Yusuhara AF Cr. japonica 960 30 35 38 12 24.0
= Kochi - HA¥F AT Higashitsuno A X Cr. japonica 670 30 25 34 16 32.0
41 Kochi K87 HAT Onomi A Cr. japonica 500 40 30 28 22 44.0
1 Kochi 11 [HT Tkegawa AF Cr. japonica 510 25 25 21 29 58.0
B Kochi  KIEHT Taisho A Cr. japonica 420 30 25 43 7 14.0
1 Kochi K1 Okawa A Cr. japonica 570 36 34 12 38 76.0
i Kochi  #[# 7 Nankoku A Cr. japonica 730 27 30 40 10 20.0
1 Kochi - 2275 Aki A Cr. japonica 400 38 24 38 12 24.0
1 Kochi  fEESA Umayji A Cr. japonica 290 39 27 32 18 36.0
i1 Kochi 2 FHIT Yasuda A Cr. japonica 600 18 28 41 9 18.0
1 Kochi 22251 Aki A Cr. japonica 230 33 24 43 7 14.0
A1 Kochi @ 41HT Ochi A Cr. japonica 500 35 21 43 7 14.0
1 Kochi  AEHT Otoyo ZF Cr. japonica 270 35 20 41 9 18.0
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Environmental factors associated with the damage ratio caused by the Japanese horntail Urocerus japonicus (Hymenoptera: Siricidae) 27
in the middle and western parts of Shikoku Island
Appendix 1. ERIR & @R =RV FNFPHEFEFREER (DDE)
Urocerus japonicus damage ratio of Cryptomeria japonica and Chamaecyparis obtusa stands
in Ehime and Kochi prefectures.(continued)
HOERR  AHTR Fetie e (m) R () N AR HEEAREY BER (%)
No. of trees No. of damaged

Prefecture  City, Town, Village Tree species Altitude  Grade of slope Stand age without damage trees Damage ratio
&% Ehime H{ i Toyo t /3 Ch. obtusa 180 30 24 60 38 38.8
% Ehime JI|:Z{Li Kawanoe b/ 3 Ch. obtusa 600 25 33 69 31 31.0
%% Ehime FHIS Uwajima t /3 Ch. obtusa 140 30 44 80 20 20.0
4% Ehime FE{ZH] Shigenobu v /% Ch. obtusa 180 30 32 20 54 73.0
%% Ehime #7/E i Nithama t /3 Ch. obtusa 400 30 35 47 53 53.0
%% Ehime H A Hiyoshi v /¥ Ch. obtusa 450 30 20 47 53 53.0
E4% Ehime #¥gHT Saikai t /3 Ch. obtusa 200 20 40 55 45 45.0
E4% Ehime £+ =51l Iyo-mishima /3 Ch. obtusa 950 15 27 54 27 333
%4% Ehime  Hl|F1LUA Besshiyama v /& Ch. obtusa 720 25 43 68 32 32.0
%% Ehime HEHT Tsushima v /% Ch. obtusa 570 25 31 38 14 26.9
Ei% Ehime /\IEUTrT Yawatahama & /3 Ch. obtusa 450 20 28 45 5 10.0
4% Ehime )I[Z{Li Kawanoe t /% Ch. obtusa 620 25 50 29 21 42.0
E4% Ehime /AJ7HT Kuma & /& Ch. obtusa 500 25 39 19 31 62.0
Z4% Ehime XfENT Futaumi & /& Ch. obtusa 500 10 17 30 20 40.0
%1 Kochi  1/1[H] Sakawa & /& Ch. obtusa 290 32 30 29 21 42.0
%1 Kochi 71T Ino & /& Ch. obtusa 130 41 30 28 22 44.0
=1 Kochi 71T Ino & /& Ch. obtusa 350 42 24 42 8 16.0
%1 Kochi  #4/1[H] Sakawa t /% Ch. obtusa 550 33 27 27 23 46.0
%1 Kochi  BHINT Ochi & /& Ch. obtusa 500 40 23 29 21 42.0
1 Kochi - 22757 Aki & /& Ch. obtusa 350 38 25 36 14 28.0
w1 Kochi  T:4%0T Tosa & /& Ch. obtusa 450 32 24 39 11 22.0
] Kochi  KIEAT Taisho & /& Ch. obtusa 200 37 24 39 11 22.0
%1 Kochi  KIEAT Taisho t /% Ch. obtusa 350 30 20 32 18 36.0
] Kochi  #%5HT Yusuhara t /% Ch. obtusa 400 33 28 38 12 24.0
%] Kochi  #%10T Ochi & /& Ch. obtusa 530 36 20 33 17 34.0
Al Kochi 22251 Aki & /& Ch. obtusa 400 35 24 28 22 44.0
{1 Kochi  1-{%MT Tosa t /% Ch. obtusa 410 38 24 27 23 46.0
%1 Kochi #4517 Yusuhara b /3 Ch. obtusa 780 32 30 31 19 38.0
#H] Kochi  dbJI14} Kitagawa v /& Ch. obtusa 500 30 25 38 12 24.0
%1 Kochi 27 Muroto t /% Ch. obtusa 450 30 26 32 18 36.0
A Kochi  KEHT Otoyo v /& Ch. obtusa 330 30 27 35 15 30.0
{1 Kochi i T-ffi# Nishitosa t /% Ch. obtusa 180 35 17 44 6 12.0
%1 Kochi P4+ {44} Nishitosa v /& Ch. obtusa 90 30 24 31 19 38.0
k1 Kochi 75 +{44) Nishitosa v /& Ch. obtusa 160 35 22 39 11 22.0
ZiF Ehime  #A84S Asakura {EAE mixed 250 23 23 40 60 60.0
% Ehime KM Ozu {EAE mixed 100 30 29 40 60 60.0
ZEW% Ehime P =5 Iyo-mishima #4# mixed 340 20 23 59 41 41.0
% Ehime  XfEMT Futami {EAE mixed 500 30 36 53 19 26.4
4% Ehime /\IEYLri Yawatahama A8 mixed 200 20 40 51 17 25.0
4% Ehime A Omogo A mixed 650 5 44 35 15 30.0
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