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Water status in pine inoculated with pine wilt nematodes

Water status in pine inoculated with pine wood nematodes

Water status in seedlings of Japanese black pine (Pinus thunbergii PARL.) and about 9 meters hight
Japanese red pine (Pinus densiflora) which were inoculated with pine wood nematodes (Bursapheken-
chus xylophilus (STEINER et BUHRER) NICKKE) were studied. Measurements were made on diurnal
trend of xylem pressure potetial and heat puls velocity (HPV).

In the seedlings, xylem pressure potential and HPV decreased gradually after inoculation of
nematodes. At last xylem pressure potential in the seedlings decreased below — 3.0 Mpa. and seedlings
wilted. Steady reduction of xylem pressure potential and HPV mean that the resistance to water flow
in the seedlings increased. The difference in xylem pressure potential and HPV between inoculated
seedlings and control seedlings appeared when density of nematodes was over 100 nematodes/g.

In the adult trees, HPV and xylem pressure potential also decreased.

After precipitation, in the control tree HPV and xylem pressure potential recovered. But in the
inoculated tree HPV and xylem pressure potential did not recover except roots and two branches (B
-1, B-2). At last HPV could not measured becouse its speed was too slow. And xylem pressure
potential showed below —4.0 Mpa. Reduction of HPV occured in all measurement point. Especially in
the root, reduction of HPV occurred in early stage and the amount of reduction was large. If HPV
indicate the sap flow in xylem, it seemed that resistance to water flow increased in theroot at first.
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®—1 b—b « SAROBIEE (HPV) EREXRT> > v (P) OWFR
Table—1 Relationships between heat puls velocity (HPV) and xylem pressure potential

” % i % B] o)
g‘?ﬂ Day after inoculation (days)
inoculation 5 6 n 16 17 22
BP —0.6093 —0.6767 —0.5933 —0.2690 —0.5100 —0.6459 —0.6542
No. 1 Rs-] 0.0711 0.0648 0.0594 0.0524 0.0781 0.0879 0.0096
r 0.9513 0.9088 0.9522 0.4465 0.9474 0.9536 0.3222
BP —0.9166 —0.5531 -0.5353 —0.4846 —0.5453 —0.8495 -
No. 2 Rs-l 0.0255 0.0237 0.0247 0.0163 0.0729 0.0218 -
r 0.9104 0.9262 0.9125 0.4260 0.8003 0.1590 -
BP —0.5493 —0.5376 —0.6317 —0.4948 —0.5243 —0.5998 -
No. 3 Rs-1 0.0732 0.0666 0.0743 0.0696 0.0556 0.0883 -
r 0.9360 0.9436 0.9217 0.7289 0.9746 0.6924 -
BP —0.3802 -0.3953 —0.4822 -
No. 4 Rs-1 0.0495 0.0530 0.0529 -
r 0.9806 0.9492 0.9095 -
BP —0.3618 —0.4065
No. 5 Rs-l 0.0841 0.0707
r 0.9699 0.9551
BP —0.4701 —0.4589 —0.6792 —0.4319 —0.5522
No. 6 bRs-] 0.0496 0.6112 0.0596 0.0671 0.0885
r 0.9053 0.9475 0.9496 0.9505 0.9842
BP —0.5204 —0.5644
No. 7 Rs-1 0.0808 0.0695
r 0.9119 0.9471

P=BP—-Rs-IXHPV
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A bV ASEHET B M0% R Tovic, £/ HPV &
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Table-3 Diameter at brest hight and hight of
experimented tree

it K

trees A B ¢
oto# 6.4 9.4 9.4
hight
MITHEE (cm)
diameter at 16.8 23.2 25.2

brest hight

EARDM LD S & Rk

Table—2 Secdling weight and number of nematodes

HWAROD M L& E (g

Mool B @)

| R EE @/

No. fresh weight of seedling number of nematodes density of nematodes
(®) (nematodes) (nematodes/g)
1 22.1 27,542 1,246.2
2 30.3 11,304 373.1
4 26.1 4,999 191.5
5 30.9 47 1.5
7 29.5 122 4.1
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Table—5 Xylem pressure potential Mpa before sunrise
# M % B # (")
¥ 0OM AT Days after inoculation (days)
before inoculation
3 6 9 13 17 20 25 30
A-1 —-0.49 -0.62 —-0.66 —0.72 —-1.00 -1.18 —-1.00 —1.39 —1.80
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B-2 —0.49 -0.65 -0.66 —0.91 —-1.12 -1.31 —-0.86 —0.93 —1.80
B-3 —0.48 -0.60 —-0.65 —0.77 —-1.08 —1.31 —0.86 —0.93 —0.80
C —=0.50 —-0.56 —0.62 —0.68 —0.95 —1.14 -—0.66 —0.87 —0.94
0 0
Mpa. [ &A= MPa.| AA-1
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Diurnal trend of xylem pressure potential Diurnal trend of xylem pressure potential
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RE—v kLB EMIID HPV 2RTA %L, AT
A—4, A—2, A-3, A—-1, A-5DIATHE»
272, HdtD HPV iz 8 ~15ecm/hr TH o7, BT
¥, B—2,B-1, B-5ONiC#<, B-3&B~
412IEIRFEICLTH -7, B— 6 13—l < 4 em/hr LA
TThot, DM HPV 3 MR ESUHAMESL L b
HhDA E—FIZRRAICBEBTLTHo 7, &I B
BOAZEE®K-1512RT, JOFAT, foBiEs
TREMATEED 2V & o Al AZELD Y -2 %
RLTOLR, EHliKEREFR I ADR(A-5, B-
6) Tlis/h&L o1y, ERZAEELNR L
WS- TR EMEITHEHD HPV 0 BE(L%

RTa5 L (X-16), oA iz A<, ®hHic
Bobtuofenty—rtgisnin, A, BEh
FHIETOOHRICE VTR, Pl S wHBw» &
Vo R HERD /Y — s L FIERANHES DL
1o HEMIHI9H ENC35mm DEARHTH 0 A0 &1k
M nBHahicrlbhb, COMEOROBICH
re B EEMI%208 Ho HPV B2 R TAH 2 L (K-
17), A TR KRGS T U 2o A K 2 B4 % R
LlsfiidiZEd & 318 TF L T Bla %R L T,
BTz Fh s BT aHWERL, FL8ICE
WTHEBL Twih, BETHELALDRHE D (E
#HE s ERL TR o, EMIESSEBICIEY

®-6 KBEHXT> v (P) LHPVOIME
Table—6 Relationaships between heat puls velocity (HPV) and xylem pressure potential (P)

” ¥ i % H ® (H)
%e?cl)rzq Days after inoculation
inoculation 5 6 9 13 17 20 25 30

A BP —-0.5094 —0.5320 —0.7205 —0.8662 —1.0809 —1.3266 —1.1192 —1.4826 —1.7812
| Rs-i 0.0791 0.0754 0.0580 0.0738 0.0799 0.0915 0.1425 0.3002 0.1509
1 r 0.9304 0.9089 0.9076 0.8786 0.8295 0.8546 0.7019 0.1581 0.3823
A BP —-0.5239 —0.4727 —0.6785 —0.8115 —1.0599 —1.1916 —0.9872 —1.4145 —1.6136
| Rs-l 0.0649 0.0636 0.0528 0.0747 0.0516 0.0779 0.1586 0.1461 0.3785
2 r 0.9268 0.9246 0.8478 0.9211 0.5193 0.8778 0.7171 0.3264 0.4556
B BP —0.4588 —0.4748 —0.6444 —0.8247 —1.2121 —1.4121 —1.2338 -—2.3667 —3.9079
|  Rs-1 0.0611 0.0540 0.0513 0.0709 0.0542 0.0693 0.0545 0.5507 0.0522

r 0.9688 0.8172 0.8026 0.8695 0.5338 0.5170 0.2104 0.3182 .5323
B BP —0.5366 —0.4679 —0.6092 —0.78256 —1.2221 -1.3091 -—0.7506 —1.7419 —3.8646
| Rs-l 0.0474 0.0476 0.0535 0.0696 0.0569 0.0751 0.1612 0.0445 0.0109
2 r 0.9622 0.8527 0.9294 0.9165 0.7187 0.7422 0.9074 0.0731 0.0140
B BP —0.4770 —0.4464 —0.5968 —0.7978 —1.2631 —1.4023 —0.7942 —1.1267 —1.6741
|  Rs-l 0.0701 0.0590 0.060 0.0712 0.0527 0.0558 0.1366 0.2155 0.1382
3 r 0.9611 0.9238 0.9707 0.9410 0.4796 0.6390 0.8665 0.5795 0.1093

BP —0.4226 —0.4028 —0.5644 —0.7439 —1.0489 —1.0347 —0.7103 —0.8077 —0.7497
C Rs-l 0.0751 0.0741 0.0754 1.047 0.1201 0.1430 0.0790 0.1119 0.2294

r 0.9848 0.9662 0.8984 0.8589 0.7931 0.8497 0.9269 0.9229 0.8216

P=BP—Rs-IxHPV
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E-18 g, ik, 178, 208, 30A&D HPV L AMER T > v + L OIS
Relationships between heat puls velosity (HPV) and xylem pressure potential before inoculation and

seventeen, twenty, thirty days after inoculation.

FThOUESTLETFL T o, RIERICHUS
HEICRETHOIELATIES D2 &AL, $i0%
OREM b WEFAMER K SN E Do T,

I I CHRHEAD KO BRI T A IR0 E D 252
f212, HPV EREEXRT > v v VORIFRE 1, TK
7:38,(3) IKEDA1984) iz X DEHSIL 7o &SRB K-
6IRT, E-HEMINT, M%7, 20, 0HEHOKE
EXT v vyrk HPV OMFE %K — 18I0 T Rs-1 i
BRERTIE ¥ H0.06~0.08DMBHIC H - 7o T LI
BOWHATE ok yikifiithoL,
% 72 IKEDA (1984) 5 Offi b 1IZIZFI U TH -7, £ L
T Re-] XMl 17H B & THIAL Two /s, BP A3
BOASRBEIFIT 50D LT 5 & (FR1983), T
DOEATO Rs-1 DR ITHIEAD BP $fET L T Y

b (E=5) »5(T, LY L LBHERTOANE
HIEHIHRIA Lo 0 23 Tid e £, A0
(ol dicHBOMBIEIOLKREL LD, 2=
DEYUELLIBHOMAKLHZ 505, 18HB MK
Motk HHELALCOBP >R EMLI, 2
DOIFHCHTIARTH 5 C D Rs-1 IR4BHATOME < 21
LTwieds, BRL 7 A, BT Re-11375< % »
Tl &4 BPIREMILL b DT ClclbrTIEFL
T, TOZEBEZT, LifirofithkoiEz e
DAL Rs-1 D 5 5 T D20H BOHIE U 7o £ Tl ffi
KCIAHAR O AMMFIH A MK L b D L bh
7o ZLTED%, 258H, VHEOHMETL DS
ERFRETH o7, EXR-18% BT A2 L HEMKRLT
A E L BMH > et OBMi#208 o HPV & KSR
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®%—-7 H B H# H P V (m/BH)
Table—7 Integrated HPV for a day (cm/day)
B AAL
Mea.fured A-1 A-2 A-3 A-4 A-5 B-1 B-2 B-3 B—-4 B—-5 B-6 C
point
M
ibne(fg:ﬁ 116.04 138.04 138.78 127.93 86.30 181.99 195.20 125.74 147.26 132.52 32.52 132.89
ation
= 3 125.22 152.46 148.58 180.74 98.90 200.73 228.07 180.35 174.66 197.47 61.78 147.85
‘g 6 109.41 125.72 137.99 174.53 49.30 186.30 197.81 157.64 152.19 178.99 47.58 141.31
a—g 9 98.58 114.43 127.24 174.95 24.53 143.10 137.85 143.70 123.16 114.18 40.01 104.48
%E 13 69.87 89.09 92.60 110.97 27.90 93.62 74.47 54.94 62.06 43.14 43.92 54.93
3@% 17 45.49 70.87 58.95 41.48 17.23 65.04 53.83 53.37 49.44 40.48 24.83 66.66
5 20 45.83 50.55 45.64 29.16 102.33 46.75 64.68 67.17 45.71 106.50 28.76 92.89
= 25 21.20  29.84 35.30 31.11 50.54 28.60 32.84 28.64 33.74 41.83 21.76 78.41
30 9.20 12.74 21.52 8.58 9.40 9.24 12.80 9.18 11.79 12.12 13.20 56.75

-

Relative rate of integrated HPV for a day

S=TDg=D

o
=x=

MR f1
Days affer inoculation (days)

F—-19 BHME HPV o%{b (EMiE 3 BE %100 L
1o358)
Chang of integrated HPV for a day (Base
on integrated HPV for a day at three days
after inoculation)

ERT > v LOMFHEERTHB E, A, B bl
HiAOEYy 1 OB EHL TRy, FLTBTH 2,
3DOMETEHOBREHIVAS v & 3 2 Bbhi,

AHIEGT 2y P LI LOHI9S HPV 2HET L
T OhERBLHI, WE L7z HPV ICROBIE %
TORMEHT TEBME HPV (R1§1981) %K 7:
(#-7), T > —FBBMHE HPV K EHh o
fi%: 2 HEOBME HPV £100& L7z £ £ORHER
BOYEEE 19T, ATIRAROAD 1 AH528
RETLTw 7z, ZOIELOEHMIBRACETLT
Wols, ZOMWEEIIMBTHECTHRILTH .,
ZHIFIBHHE £ THV . FOBIIBECERSH Y,
HEARIZ60/ S —t > A EE TICEHEL TV, AT
ERTRIECE T U TV 7edR48100/ 89— > b LA k@
BUIIEHRETEET T, BTH—HIETL
TORRHS0 =2 > P LA EICERL TwiziEgny >
1404, B—3, B-208TEETsHFL B¢
T, LHLBEE-1REHLE» -, F0O%
BEMCCEBROTLTETL T o, K- 180K
TO HPV ERBERT v v+ VOBFEERS &, 8T
REBEMAUICEOE OAMERET IR LS cBbh
febt TR EE®H208ETH Y, ZOBRE HPV 0%
e 9 AED HPV 0@ s (B—-15) £ »5R 3
MyicsvLTiz, KROBSEGIZRN & THAL TF
<&JwBAs, ODANI 5 (1985+1985b) &S
(1986) * YAMAMOTO & (1986) »E5 & 5 o4t
BRI THMENE LT —ENKBOREE %
MESEIMEATHD LTE5 01, TREEERR
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RMATOKDTRY S E o fclcb L bELONS,
InsnI s, SHOKEYSIE. £ TROSS
TOASHREROA L VI BHEHTN, £ DOHE
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F iz,

2, BARTITR > RETIE HPV 2HETFL T &, %
DHEREOKRBBERT L+ AHETL T WD
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3. HADHOMBUEEA10081/ g A ik - T,
HPV o AREERT > ¥ v MICRIEHDR S Lt
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#IC, HPV i3FaE 01040, KEBERT > v+ L 68
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Breeding and Winter Bird Communities in a Damaged and
a Non-Damaged Seashore Wind Breakage by Pine Wilt Desease
in the Northern Coast of Fukuoka Prefecture

SUMMARY

Bird communities were studied in relation to damaged and non-damaged seashore wind breakage by
pine wilt desease, situated the northern coast of Fukuoka prefecture, from January to February and in
May 1982. Trees infected by pine wilt desease were treated sanitation felling. Therefore, the damage
study area (9.0 ha) consists of a sparse tree about 12 m height and a dense young plantation about 3-
5 m height of Pinus - Thunbergii with cultivated fields in patches. The non-damage study area (12.5 ha)
is a dominance of Pinus Thunbergii about 13-15 m height with a mixture of Myrica rubra, Symplocos
lucida, Pittosporum Tobira and other evergreen broad-leaved trees about 7m height and a dense
undergrowth of P. Thunbergii seedlings in places.

In the breeding season, a total of 20 species of birds was recorded throughout the present study, of
which 17 were observed in the non-damage study area and 15 in the damage study area. Ten species
occupied territories within the study arcas; 9 species and 20.5 pairs in the non-damage study area, and
3 species and 12.5 pairs in the damage study area. Emberiza cioides was most dominant species both
study areas, whereas Acgithalos caudatus and Parus major were common species in the non-damage
study area. On the other hand, these birds had home ranges in the damage study area within having
a nest in an adjoining broadleaved wood. The diversity of the bird community (H’), as calculated by
the SHANNON-WEAVER formula, was 2.997 in the non-damage and 1.021 in the damage study area. The
similarity index (Ia), as calculated by WHITTAKER formula, between the birds community of both areas
was 0.38.

In winter, a total of 25 species of birds was recorded throughout the present study, of which all were
observed in the non-damage study area and 17 in the damage study area. The dominant species in the
non-damage study area was Aegithalos caudatus, and next to it, Parus major. In addition to these,
Hypsipetes amaurotis, Carduelis sinica, Emberiza cioides were common. In the damage study area, on the
other hand, the dominant species was E. cioides, and H. amaurotis, Turdus naumanni, Cettia diphone
were common. A. caundatus, P. major, P. varius and Dendrocopos kizuki were scarcely observed in this
area. The species diversity index (H’) was 3.270 in the non-damage and 2.983 in the damage study area.
The similarity index (Ia) between the birds community of both study area was 0.28.

Key words :
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Profile diagram of damage and non-damage study area.

PT: 7u9=, Pinus Thunbergii, PT (S): 7a=y %4, P. Thunbergii Seedling PT (p): 7 o=
WK, P. Thunbergii Plantation, SI: 2 0¥, Symplocos lucida, Pi. b3, Pittosporum Tobirta, CC :

2 A/ %, Cinnamomum Camphora, Cj. ¥ 7=v %4, C. japonicum, Mr . ¥ <%, Myrica rubra,

Dt:# 7 v & /, Dendropanax trifidus, Rs:’/~» ¥ / ¥, Rhus succedanea, Rt . ¥ = 7 L ¥, R.
trichocarpa, Mj . 7% A <7, Mallotus japonicus, Rm: /437, Rosa multiflora, SC: %1+ Y A4

%5, Smilax China, Ou: FF 3 %Y, Oplismenus undulatifolivs, Pj: 4 F¥ 2 Vv, Pyrola japonica,
Ms: AR ¥, Miscanthus sinensis, cf : i, cultivation field
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Shannon—Weaver O HHRIEHH H' = —Zpilog2 pi
1L, pidB i HEHOMOESLKE
Whittaker OB la=Zmin (Ai, Bi)
7275L, Al BiizA, BO22OHHKIIBIS
i HEOFAWMEOEEET, lald, HEMOHE
SEDELHOM ML D
ThH5.

4, % R
(1) SHEHORBIR
BERTRESNIUBIITHT, c0b, #E

®-1

MR THMARER S N KB, 9K, 20.5D2'nT
bHotz(F— 1), MEHTIRIMOELLHERE NI
2, TYRTEMLTHWLDIR, Y74 A, x4 Y0,
ATZETD3IM, 12.52580WT, FYF, 2T 7,
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YO B & Bk

The number of species and pairs of birds in the non-damage and the damage study areas in the

breeding season.

+ marks indicates presence in the plot without having a territory.
+# marks indicate that the species had home ranges within having a nest in an adjoining broad-

leaved wood.

M #® K b4 &* *
M # species non-damage area damage area
(12.5ha) (9.0ha)
b o8 Milvus migrans + +
b 3 Accipiter gularis 0.5
F ¥y o b Streptopelia orientalis 0.5 +
* b F ¥ 2 Cuculus poliocephalus +
a i 7 Dendrocopos kizuki 1.5 H
V4 A A Hirundo rustica +
t 3 F D) Hypsipetes amaurotis 3.5 +
£ X Lanius bucephalus +
v 7 4 A Cettia diphone 1.0 0.5
A F 3 ¥y * Acrocephalus arundinaceus +
ARY LAY 74 Phylloscopus borealis + +
x + 7 Aegithalos caudatus 3.0 H
Y = 2 Parus varius 1.0
¥ Y awvh 7 Parus major 2.5 H
A 2 ] Zosterops japonica +
+  F > =} Emberiza cioides 5.0 9.0
A7 T v 7 Carduelis sinica 2.0 3.0
A z A Passer montanus + +
Ny RY H T A Corvus corone +
Ny T VAT A Corvus macrorhynchos + +
Number of species 10 3
E‘l’ Number of total pairs 20.5 12.5
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R—2 AWoOBECMER (1EMYY) BLUELE
The number of species and the relative abundance of birds in non-damage and damage study areas
in the winter season. Plus marks indicate that the species were present in the study area but was not
observed in a strip plot of 25m wide on either of the trail.

M %

(O S m F

non-damage area damage area

species MeEEE & & K #HAFEE & & %

No./h dom. No./h dom.

b = Milvus migrans + +

/ A ) Buteo buteo +

a3 Y a7 A4 Bambusicola thoracica +

¥ ¥ b Streptopelia orientalis 0.3 0.7 0.4 1.2

a a 7 Dendrocopos kizuki 1.4 2.8

ey X 4 Anthus hodgsoni 1.7 3.5

e 3 r Y Hypsipeles amaurotis 4.5 9.1 6.4 21.4

€ x Lanius bucephalus + 1.4 4.8

Y awvtvsF Phoenicurus anroreus + 0.7 2.4

D2 * B AN Turdus pallidus 1.0 2.1 +

b4 7 g Turdus navwmanni 2.1 4.2 3.5 11.9

77 4 R Cettia diphone 0.3 0.7 3.5 11.9

k4 + 7 Aegithalos caudatus 13.6 27.3 +

Y = 3 Parus varius 1.0 2.1

Y YavhD Parus major 10.5 21.0

A Y o Zosterops japonica 0.7 1.4 1.4 4.8

G S S S = | Emberiza cioides 3.8 7.7 7.8 26.2

R e dh: i S =) Emberiza elegans 2.1 4.2

7 3 v Emberiza spodocephala 0.3 0.7 2.5 8.3

7 + ) Fringilla montifringilla 1.0 2.1 +

A7 7 v 7 Carduelis sinica 4.5 9.1 1.1 3.6

4 7 N Fophona personala +

A z A Passer montanus 0.7 1.4 +

NYRYHT TR Corvus corone + 1.1 3.6

Ny T bPH TR Corvus macrorhynchos + =+

Number of species 25 17

§+

Number of total relative dominance

49.5 29.8




22 il ) U AR S BRI BG4 35 5

FHH27.3%, ¥V avHTH2.0%%EED, hiC
KOTEIFY, #75E759.1%% w1, #EH
TiRA Y ab126.2%, £33 FUA20.4% %0, o
HISROTY T, 774 ANEh>T,
Shannon—Weaver D S%HREEIHE H 12, B
3.270, BEMH2.983TH o, MR O KU
FRUL0.28THL K ED 0 T,

(3) ==

RO R/HE LD L, = VbR o#Esdy
e SIS BRI S TV 2 IREH T, ¥
RMESC O B, HRIOALEIS. 40 5WIIHL T, #F
Lo TEHAMDIELA Y 2HELRERTIIZN
FHIM, 12.90570 &M, D20 E bDhno
7o FHD, MBHTHOR2Y S, Y, ¥V
DhT, ¥IHAIREOBEEREDOBI, BEHT
A7 70 1Y THE, MBOREDIIIE~3
EOHBVEOBPIEKE < kv, Jhid, BEHO K
A2 aDOHNEL9.60H 0 EFWLLDTH S B
HTIREL = Y RO B R RO RIEL, &
FYODERGEL R BEICRELTWE I,
KkaeEZORD, IO, HHEOMEYE S
ICHRET 5 REOMBP Oy WICHELTwE I
BHo»rTHD, HHEMOBSEHEORMBFL
B o1, )

EZBT, WEMKTIEIEML M, 2otuluidn
molent, FAATHEMLUTEHEOEE A=Y
HiC g TREMS S 57, B (1970) 1< & i,
A 7T E RS 2 DRI BUMBO Y 5 <~V kT
EETEETH 2 BT B, 1, AT (1972)
bRABICERTREEFRS ST, AIJCL>TH
Fey, #7=Y AIHTLRAMET L L TOFMIME
tittdH s LBRTVWD, WEO Y HOEHITHIIZIEL
TEMibk I H D, FITRIF 0N TEL LOBIRE
BHOBPIFH, I F) uolBHkEREOR
LbOEHHAIETH o /e i, BRFBER- 8
HFOTYRTOLELNRSNALDTHS S,

WIS, ZHOLEEEEE, M Bk L HMEHk
THL, BHROSRE L HMEFHE L, HMRICOVL
THBL, WHEHRTRZFY, vYavhInBET
ZOIENLT, Bk RA Yo, 3Ry, v
1R, YZINBHELTED, WA BHNED

HEIZEL B0, B, BERTRIY S, #7
Mok ERAESIELAYBB S AL, 27,
JE L (1982) IZESUULT O~ Y IL b ENIC X B B,
SEHFERTORBIE AT L AR, BRI &
BHHRTOHBEH WD, LHIESBSNLD oL
EMEGELTHED, SEIORRE NS, BIROBEHK
OHE, SEORIHD L 5 KL VBEETE RS-
fel %, HARMOIMBEORVICEZDTIILL
hrEions,

PEozrds, wViibiihick 38KMO@%
W, 37528 IHE OB ERBORY £ &,
BSOS RHE LIBT3, 2084, ~
VRO OFINCRT B BB L B EHEFRBRIEE
e, BFBOMEL v YHERICKBEZELTLH
Aohd, ftoT, EVBHAIDS D MHRREKICT
Blepiziy, TYVORMATIEAL, R sHH%E
B DA EBE R RMIC L TH L S EMLETHS
Y, &, BWHICTEET 2 ILREMMIE, =Y HOG
HEEMILTWLE I YOI, CHHD
RSO RHE - BRLSEHONBLETHS S,

- )

(1) BREKULERO X A& ICH L 7R EM (7 o
< VR) T, 19827 VI bENMER (LHETL
Bl 12.5ha) &#EMH (REFETHR, 9.0ha) ¥
Wi & L0 BEMER R R,

(2) WERIEETER S A, BEAKITEEN12m O
7 awYRAET BN, HiRE N HEHI~5
mOFER 7 aw VKL Lo Tw5,

(3) ¥HWOBEUL, MFATIE 9, 20.5D
T, BHERK (H) 132.997TH > 7008, WMEKT
i, Fh¥h 3HM, 12.525%, 1.021TH-o 1,

(4) 2BVENZL oL, MERTIERAY
u, L+H, ¥YVavnd, WEKTRKRA YO, &
77 e77C, MAEMOBFEIEOBLEER (a) i3
0.38TH -7,

(5) MEMRTIRHMTIBENE L Db o0
Y, RERHSBHET B 2 Eic ko T, ERLTL
MBS MER L KE L o7,

(6) ZWDBBUE, HEHRTIZ2M, 49.5F1/88 T,
LRUTHE (H') 133.270TH » 1ohd, WEHkTIE, %
NENITHE, 29.8%1/B%, 2.983ThH o7,



I, #iRE DU 510 5 < Y ST H IR EEY & BRI B L CR Mo SEE 23

() B BRI, MK TIEZ I, ¥Z a0
Z, A7ZET, AR, @Mk TCERA YO, &
Fry, V7, 974 AT, ilHfbo LR O
HPUETE (Ia) 120.28CH o7,

5| Rk :

HEA— 11983, *W /=Y FH 3 FY ORI
M3 2WE (1) = YHOLMO LI D
T. AHAKEDERYE No. 36 © 205-206,

HEE— 11984, ¥V /TSI H I HY ORBEFLLC
B 589 (1) <= Y HRoO¥RO sHIC D
W, BHAEDIRN No. 37 £ 213-217,

FeEBHE 1 1982, #A < W shgisbk & SR O TR

HeEbgE, FOIRVARRIRSR, 25 : 31-70,

TR < W 5% 0 1972, ALHERTA S /BB T i
PRk BSITURIZ ) 1, [RSEASR AAhk & SR
AT 310 5 LONOTHGK & B 0%)1%, b
KGO, 29(1) & 43-54,

HHEAA L1981, ZRARIALO TR B0, A
BAse, 35(8) : 357-362,

HHIFIERL D 1970, B/ S4 oy b7 0 L R b O EBEHH,
dbARRE, 22(11) & 13-18,

EIHIERL © 1975, LSHUC £ %~ v Ofilifr JER,
I #3586 © 349-350,

HHIESL 1977, ¥FLSOD L S XF, BEMFEH

=,



. =Y DOMBERRDOILKIEMHE L HEFERBDOHE
AINOWB F]
Seiji Ocawa

Epidemic aspect of the pine wilt disease in Fukuoka
Prefecture and estimation of the amount of its damage.

SUMMARY

1. Epidemic aspect of the pine wilt disease in Fukuoka Prefecture.

(1) Trend of the damage in a pine stand.

Observations made in Watauchi experiment forest from 1978 to 1981 reveal the following facts on the
epidemic aspect of the pine wilt dease that (1) the disease begins at the periphery of the pine stand, and
then expands internally in the succeeding years; (2) the disease tends to expand concentric circularly
in the succeeging years around the source dead trees.

(2) Epidemic expansion of the pine wilt disease in a pine forest area.

Incidence of the dead trees (y) decreases in relation to the distance from the source of the pine sawyer
(x) expressible in an equation of

log y =2.3749—0.9303x. (r=10.96)

Expansion of the disease is strongly influenced by the temperature and the incidence of the dead trees
decreases markedly above altitude of 400 m and nil above 700 m in Fukuoka.

The pine wilt disease occurs continuously in any extent in the land area below the altitude of 500-
600 m (12-13°C in annual mean temperature) in Fukuoka Prefecture since 1971.

(3) Effect of the control operation on the epidemics of the pine wilt disease.

The control operations both by aerial spraying of insecticide and prompt cutting of the dead trees
are very effective. The damage usually decreases markedly in the controlled area two years after the
start of the operation, and extermination of the disease may bhe possible within 4-5 years in the area
into where the immigration of the pine sawyer is negligible.

But the control operation is taken place in the limited areas at present in Fukuoka Prefecture and
the damage has continued around the uncontrolled areas in fact.

2, Environmental factors affecting the epidemics of the pine wilt disease.

1) Tempterature.

The severe damage caused by the pine wilt disease occurs in the areas of 13-14°C of the annual
temperature and below 400 m of the altidute, and the damage does not occur in the areas below 11-12°C
of the annual mean temperature and above 700-800 m of the altidude.

2) Wind.

The direction of the epidemics is related to that of the main wind from April to September in
Fukuoka.

3) Percipitation.

The percipitation and the days of rainfall in summer affect the initiation and amount of the damage
in Fukuoka owing to their effects on the feeding activity of the pine sawyers and the water-stress of
the pine trees.

The damages were much more conspicuous in 1978 (small rainfall) and less so in 1980 (plentiful
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rainfall in summer).
3. Estimation of the amount of the damage.
Amount of the damage in a year (y) is expressible by the following equation.
y =pathogenicity (x) X (required number of the nematode to kill a tree) X
(climatic factors) X (history and degree of the damage in a stand)
x =Pathogenicity of the namatode X average number of the toading nematodes per a pine
sawyer X number of the emerged pine sawyers

1) Pathogenicity of the nematode.

This ability is not clarified in Fukuoka Prefecture.

2) Average number of the loading nematodes per a pine sawyer. About 6,000 nematodes are loaded
in a pine sawyer when emerged in Fukuoka.

3) Minimum number of the nematodes to kill a tree.

By our experiments minimum dose of the nematodes sufficient to kill a tree is 1,500 cultured
nematodes, Kiyohara (1973) claimed that 30 nematodes in the stage of the dauerlarvae is sufficient to
kill a tree.

4) Number of the emerged pine sawyers.

Number of the emerged pine sawyers in a stand (y) can be estimated by the following equation.

y=3 xi+niXaXn
where :
xi=number of the mature larvae in the samples taken around the bough of the dead trees.
ni=Number of the samples.
a=constant (probably between 0.8 to 0.9)
n=Number of trees with abnormal resin exudation at the end of Sept. or beginning of Oct., or
(visibly abnormal trees at the end of Oct.)X 1.1

5) Climatic factors and history of the damage in a stand.

These factors are difficult to express numerically, and only used supplementaly to have recourse to
infer the difference from the estimated amount of the damage.
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2 VIR DOFEERNIC DL TR, TS (1975),
MFS (1975), /M (=) (1978, 1979) FORUE I
HH LW ek - Bz imeL 2 F S (1975,
1980), /bR (=) (1978, 1979), /NS (1981) D3R
Hit, BB OWMBLHENTVE, £/, MEEHK
HOMFGTIE, TR (1981) MR (1986), Lt (1980)
FOWREYH D, KIS, BHOLARBAITIR, M
CHET A0S (1980) Dtdidt, K& ok % 0§
L bz, MRS OB IA % Rk
S (1975, 1980) K W T D B (1980), i
(1986), BIELTOT (1975, 1976) DREHRS
No, £fz, =V /=¥7h31%Y) (LUk~FIh 3
*Y) OIULBHEO HAITEH T2, IR (1976), 7
F(1973), FAS (1974), I (1972, 1975) %o
MENRON D, BYROHEETIE, BEABRRER
£ (T 5, 1987), A # (=) (1975), H K
(1979), E18 (1980) FHidh 3,

& A, HIERO & 5 IR et IS DI
HABRH R L BB <, HE e 4R ov
THEFERRE LT E 075 Rt EwE
b, i, WEARERNRICIhS 2R 08
EbRLsN R, 2T, 1978EDRCIUILL 7o R ¥
2 ELICHEABEII B3y Nt RRER, $E
DEUREAR VRS TORYBOME DL TRIT
5o

1, BEF &

1) BEEHsIRAE

19784, #FEROM - &« I (BER) 0% 1
DEICHERS EREL, 197855 & 1982513 T,
BiRb E ABR U~ T4 2 %Y OEIIOL 2N
RS 5 & L b, SARMIERMC IR DA
EFHRALL, KR, REFI78 24 OB
HIAHRT Lctic, WEAmit, HET 1 m&Beh
HLEM 2 BHNOFALE, SRBAKERALL,
e, ERORREA L EIRARO KBRS TR bR T
VB IMABENIC 1 ha OMER ZWEL T, WERAD
REIAR B L MRt W,

2) SRR
19784 H 5 19824EiC H i3, RIMIB T OB « b« H
RUBWAHIRAE L £ 2 5 n 3 R Ic @ sk

21D WTEMSY (197BEBENS) 12 2WT, BERIH
AN 12,

EAY, WA, KRR RABEELL
G & BURSR % - THHIL 70

3) LNl

197845 & 19864 1 T, KRN D F 2 ik %
W THR (B ESMHE IO TR THIR)
i, BHRFOBREREERERN (A2 0%, Bl
%EAF, C:2~5%, D: 6~10%, E :11~20%,
F 120%0A L) 2ilfEL, 57340 1 OMERICIEA
Lize ED Z EBIL, 2005530 1 ORI 1 km?( 1
kmX 1 km) £7234 km?* (2 kmX 2 km) DA v &
22810, Ay v OWEBELITES H2O 10
MERY» SHEEL TRALL, $RRHNOHENE - &
friis, HilEROHHRRIEEMAL I,

1) AREARE

AR AKBRAIFEO TR, Bokdtis, BT
EARERITORK A @y & WP L1, 19665451987
F0T TR, S, Bkt FHEOBRIE b LI,
HHEEWIMNO T - BITW A E, » 23 HE9%2H
SRR EIE L 2, BARBEBICI>VLTE, &
FEHOhTERT 3,

2. BEIRICEITIMRBFBOLARAR

1) =D TOELALRM

B— 143, IR R/ALEBIUKRET O ST Y RERH D
THRVEILES (4, 2>, 2R, 2+5%) D
REMIC BT 5 =Y ORI & EFFEORKIIAD S

APRBERL DT, K- 243, FEHHRAOR

HREEBALL VD TH D,

PRI & = YAk, BRI R BRI Bh
D, FIEPLICHRRICHIEECERL, KA
HHIARDEA T & L BEITIE, FOREDLICIZIZE
LERICIERL Tv 3, SRR TOKEE D 85
ARFE4iE, T (B (1978, KFER) 1C L 2 L #lA
7S HERI0m URICh T3 L0,

2)  MRKBEPI TR
FRWLHSOBIMMHIIC B 32255 2 £ Y T8
BHHIORAEN % h b U2 YMEE (197448) D #sl
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t
[ ) ) ) .
! Stand of foreign pine trees 1
IR T A TR - A
o '
"‘ : s Stand of Chamacesparis oblisa
v
4 b !
— B ]
hil A ——— Y S |
A ~ X AN S
s = —~ = 1§ —
T e — 1970 SN

by the pine wilt desease
A
2
1
{
1

Afforestation area after pine stand damaged

~— = =\ =
~ 1 1| —
TS Jre T
~ Sty
g N N
R 1981 = —
} M
—_— 1 N = —
\ =
=\
. T
S =%

% & working road

e M/

Orunge fields under cultivation

-2 #EEAEAR (JBAH)
Expansion of the pine wilt disease in Kuroki, schematic (1979~1981).

tétiA
Dead tree

B—-3 =Y ORBRUmO IR

Epidemic aspect of the pine wilt disease from the source of the pine sawyer
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TARBAHEEE L 720, R~ 3Thd, UHEOH
TR TIZ, FHELD S DIRHERL TH—#
& DEBIAFHSBETE IR > TSP T,
HEMH I G E T 2/ NREVR Y (IR0 ~Y) o
KL RFZ, REZEBLL->TWLE, M- 51,

19784F 4 & 1982842 i3 TH IR HIICBRE U 72221 (8%

log y = —0.,9303 x -+2.3749
r=0.96

100

£ 50
=
=
=
s
o
= Iﬁ 10 —
S om s
+. (#/10ha)
2
5
Z.
1+ -
1 T
05 1 15 2 25km
21 i3

Distance from the source {(x)

E—4 FEBL SO BTN D OB ERE
DR
Incidence of dead trees relative to the
distance from the source of the pine
sawyer.

ER) MaOWEEEL o, EHEOHEHSE, M
L FRENSE (), BULRE GIR) 2R
210, HRBCRETEEEE oy L, SEA
HICBEEET Y — Y FTCiVWEbOTHY,
F— 2 REHBMSIC OV CHTEEBEERICHT 2 Y
FEEHEFEE—RER (y=ax+b) TRDIzHDT
bHd, £, BERELBHRIL, UBEEHRRE
LR 2 Ll - RSO ME 2SI
RLIeDHER -3 TH5B,

Bl— 30w Tid, /AN« BB (1980) »s3RL T
WHDT, IITREROAERRSE, =5 F7Hh
Y OFEFBOBTHEOZE RO L T 5 HRBEOH
SEREHCABRRE I, BARRIZ20km 2R B EnH D &
LT, WEHHE L THRRCE 2 MM HEE2~3
km T500~800m MATHIEH L <, FEHT100m BN
CHEFEEFT S, 27, -4 sbWHLRED
2, v 7% 1 %) OFREFROMKT S L SR (IR
BEEE) o#EEORINEEARENSE AR LT
b, FOEPHEARELTHS XD, REELRE
ARDS5TEHLINED, ZOBEHN2~3 km i
BEsnsBEICONT, T (FER, 1981) &, ¥
RO(1981) 1, =554 %Y OBEEFEMOBE
BIU=YI % 1% OPHREHOSBE KR
i & B PHR BRI L OBIRD S BRI B 2 R4
Tw3,

(i &1X)

9024

80
1979

70

1981 (All of stands investigated)

60

1978
50

—1 1982L1F

.Cumulative mortality (%)

o

2300

i

Altitude

BB H A B O E LR

E-5

400

5]

700m

Cumulative mortality relative to the altitude in each year (1978~1982).
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R—2 MEGREC BT AEERTHEER L YUREERIEEROMEN (ERER)
Correlation of the cumulative mortalities between two successive years (y=ay +b)
#wEANE . r
Treatment % % Nﬁ %( d %& a b correlatiome
of dead trees ear 0. ot data coefficient
i H* 1979 221 1.62 4.02 0.924
1980 186 1.19 3.06 0.961
1981 170 1.15 2.27 0.960
1982 150 1.08 0.63 0.990
g & + x %
1980 6 1.26 1.57 0.986
% Bl B B
RGBT, B 100%0MAIERELTH S,
* : Stand untreated.
** [ Stands treated with insecticide by aerial spray plus sanitation felling.
*** : Clear cutting or annihilated stands were not investigated.
£—3 PENOEERXMC L 2HEISRIINL ek OWE Gl © itk
Advenced rate of the mortality-grades in pine stands at different altitudes.
B e K & FREFOBERANEEH MK TOHE
Altitude Advanced rate (%) of the mortality-grades
1979 1980 1981 1982
~ 200 88 (76) 54 (57) 45 (51) 14 (42)
201 ~ 400 72 (109) 50 (94) 29 (85) 27 (75)
401 ~ 600 36 (1) 15 (13) 17 (12) 9 (11
601 ~ 0 (2 2 (2) 0 (2 0 (2
* HEX S : 0, 0.1~1.0, 1.1~5.0, 5.1~10, 10.1~20, 20.1~30, 30.1~50, 50.1% LA L

Mortality-grades
*% () AEFEIIREIK

Figures in ( ) : Number of stands imvestigated.

B-5»5RTOEY, FHEBORFREBERS L,
BER400m 2 HIC U TN OEREAHLAML, 700m
25 E AT (IR ¥ 2MiEs#HD Sh,
BEAITIE, 1980FEICABMUICET L, 19814EICE T
a2 B Twna v 0m, 1982FEICEFHUHEL T
w5, LaL, 600~T00AFOMIRTIE, EIFNZER
BH->Th, ERAFENMMNT 2 LicEb DI,
REEESRIEE S R o T, 70, B AR
DORIRIC & 3L EWERIC & 5T, 700m BLEHEA
MR T 257, 1980EXRD & 5 HHIWHB RSN
ECHESREL, EREKREEBVERTLOLE
ZTV»3, Kick— 255, 19784EH 51982ED LW
MHAOWEEL RS L, WM 19808 I AHICET

L, 19826 & TIETHmME TS, SOR-2 &
-5 518 s h - FEHORIERRILOMIE L,
BENDSEL L LRI T EINO MRS T, #RA
BHESDZEELTH, MHINORRESRET
5LLTH, A—HITORFZETLEVI EH>H
KTV bDLERS,

3)  EULTOILARRH

M ST O PR RIE OB R & BRI B
D, B—6+1~K—-6-+6, -7, X—-4Th
5, %7, K- 81319784 51981 D 4 N EMDHE
FREFELEBRL LD TH D,
CHOPTRIRERS &, WO r b T 5
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W45
Mortality grades '
-1 ) B
Severe damage _/L) ﬁh
=G~ 10% eV
Heavy damage LJ
0oll~5
Medium damage)
oo~
Slight damage I
(] I
Nothing damage \;

o]

E—6.1 H/HKIZH T 52 VIAhORIE (FH53EE)

Distribution of the degrees of pine stand damage caused by Bursaphelenchus xylophilus expressed by
the mesh method (1 kmX1 km) for the year 1978,

—6,2 HBIEXHICHI BV IMOORIE (BHISSEE)

Distribution of the degrees of pine stand damage caused by Bursaphelenchus xylophilus expressed by
the mesh method (1 kimmX 1 km) for the year 1979.
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R-6,3 HREBICHT BV INORE (FBHSSEN)
Distribution of the degrees of pine stand damage caused by Bursaphelenchus xylophilus expressed by
the mesh method (1 km X1 km) for the year 1980,

F—6.4 HXEICBY L7 VIMNOBE (EHISCER)
Distribution of the degrees of pine stand damage caused by Bursaphelenchus xylophiius expressed by
the mesh method (1 km X1 km) for the year 1981.
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R -6,5 BREICH TSV LHNOE (BEFISTER)
Distribution of the degrees of pine stand damage caused by Bursaphelenchus xylophilus expressed by
the mesh method (2 km X2 km) for the year 1982,

®-6.5 #EBICHT B YN ORIE (RHGE)
Distribution of the degrees of pine stand damage caused by Bursaphelenchus xylophilus expressed by
the mesh method (1 kmX 1 km) for the year 198_6,
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. .
Fagawa

tizuka Q‘U
Q

Heavy damage

—_— sy !
¥ Medium damage J
......... S
® ¥  Slight damage l'. Altitude contour
. Kurume
‘ ~ 200m
# 7 Nothing damage - 400
600

Hainuzuka
BEET ¢ o

Yame
Degree of pine stand damage

F—7 1971FE SISO RN Y N EE I

Distribution of the degrees of pine stand damage in Fukuoka Prefecture (1971).

R—4 FEH - HEXSKEBOKR (£RMT)

Mesh counts of the areas classified by the mortality-grades.

EC I A B C D E F
FEIK &

Total | K # ¥ K ¥ ¥ K & % K #& =% X #% % R #® %
Year | mesh [ Mesh Rate Mesh Rate Mesh Rate Mesh Rate Mesh Rate Mesh Rate

counts | counts (%) counts (%) counts (%) counts (%) counts (%) counts (%)
1978 455 16 3.5 63 13.8 161 35.4 145 31.9 47 10.3 23 5.1
1979 n 27 5.9 115 25.3 160 35.2 96 21.1 22 4.8 35 7.7
19?}0 n 30 6.6 177 38.9 152 33.4 61 13.4 18 4.0 17 3.7
1981 n 29 6.4 164 36.1 159 3.9 71 15.6 17 3.7 15 3.3
1982 " 48 10.5 222 48.9 158 34.7 27 5.9 0 0.0 0 0.0

CHWEKS I A-0%, B-—~1%, C—-2~5%, D—6~10%, E—11~20%, F —20%Li1
Mortality-grades

* R ft - 2 kmX2 km=4km?
Mesh-area
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-8 AR LY N OFAERUE (FRHI53~565F/F)
Occurrence frequency of pine stand damage in each mesh-area (2 kmX2 km) (1978~1981).

#h & L TH00~600m, #i SN & LT, 700~800
m A#E 2 SR 5B, ERE500~600m O FAGEE, T
LB CPAEMD 12~13°C O H#EC, 700~800m 12,
1~12°C OFREBICHML T 5, S OMBEFEAERR
ERERGIE AT A ETHMRIE, 2 (Fi, 15
A, i, B, B@. OMEA, K1, BERE) ofdn
EH—FT 5 (FREFFF, 1984), D& S ICHIRO
&, F/700m LT OM T, B o RECEIBES
BAELT, BELELTOREEF> L YNEET
S0, WUOENTLHPIIRT LS 2
5, 7o, 700~800m LA oiuisiix, (SILETo#E
NS BML LFPRRERICLD, EF LT
BHEEREDLLE LT, MBUIRIC =Y h 3 %
YMRARMEOBIEIC L > THRICH I IHRIT 2 L ¥
Aohb,

xis, WTOHTIRENXBEOFERIC L L%
Rab, #ERIE2~5% (C) ORMBIzZER D
7, ThED#FEIRIELFO MBI LT, |’

WRISESMALTHd, COBKE LT, #BNKE
T, 19785E4 19794 IC 0 1T TH~E S HHUREEAY
BHEERD, ¥ 0 1) OMEMRELZD I
PEHeHRIBHREEET 2= Y IRFEL SR,
KENO#HENBH I N I L, 1980EQCHEIHERS
MIC L > TEEMIKERENEH SN L, K
AN ATV S 2 L CERERBEENR Aol
EnEIoh3,

LAF, 19714 LARE D B 0 # 3R EL 0 18 % B0k
3, 19TVELUBFO BRI, RESEL, MBE~B
BETICH 0 7o KGRI U 7o 0 e (B Lthas R orde fu
M ~ATHET O FRL R I U 2RIt C Rt B
SLb, ORI h I~ T, FHSEEE400m LU ED
HEOH MY TH 7, 7, JAHRICHEL 225
WME~FE LU D BH . ITHETH WARD g Bk HEi
COEMTEYEHRY D SNEBET, EESMED
RERMETHBL T,

VLMD IE, 197T1ELIRRRERAHETL, 58
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ESHEDIRHR % R & BiBR 24770 o 40 o Fo Rk M3 I
BB 2 20, SRESAE ORI RS 2 -
T2, 1987EBAE D, WRHREH (EFH~ I,
RANGE, WILHR, Fth, WOMR) R0
B> SNBH, AL 10THELIEIIE U 2 BRis 2
hTsilkicks,

HRE RO FRNR, SO, KEMmA, BH5R
7 & QU R ML, IO 2P & (K ERiR O
AR & > THEEBEEFEL Ticdt, FEloEdik
o s L {oThs, KEREDLREHE
LTOHEERL L C95 b DOHR2 ks,
19874EBIE b = OHIRA D SN TW» B, 2 ORI
WER OB OMEITIE, PIRIRLEETRETHSS
A5, WEEEAOMITED b, ¥ 5H 2+ VTN
BOBROBHEHNMEL THIOTREZVAEHEZITYL
3. g7, WETHEH~FEHAEESIZ, 197719784
B S 3EEHEL < % D AR ILLOBIG700m 5L T
HHEBHETL TV S,

HE - FROTWRICE L b2 R 5 £ 197144
IR BEHEORMEE B L, 1975~19764E01C 13 1E &
A E DRI 2 2 S o T b, OHE
i3, PREERAEATU, #7E, &1, dEky, REEo
BRI~ (SRR 2 R L, TR S Uk
BT, fREENTA LJAAUL T, 1978~19794E:C 13, g
400~500m iz (713 3 ¥k b L DR Z B L Tw
7o —%, BIHRTHIIPIRASTE S hiccwd, B
BBl &b s o LHFHITHE (1970~19754E TRRR
KIZIFEA R LHRBTRATHo s DEH
R, SRnE, FERO—HEE, 1987TEMRE b EHk
BRSNS, Bk, HERATRERARY
BHAHRBITTT > T3,

SETVES, AL AMTTORRICT L s Fed U o4
T, WEHREED, REERO GO e SRS
2L, 400~500m # o 1L Ik b ML~ R ED
BEESHEREIZL AL T b, ZBERROELR
IX19TSELANIC KM %3213 1o 8, & DH®BEARID 2
HATFOMERFEIC & 0, WillR, TRIAK, BERE
AKiC & BBERMDTERR & 1, BRI 5 2,

19704 SURF D FURUE T, RILiFH & 2 O HTE
OB THEMMNTD ST s T Enholds, B2
WCHEEICHESHET L T, 1977~19784ED SRS
MEZBIC—-RUCHIS IR U7, B EthoRtk

#— LU HIME & &, EAMI O BHE500m (i H o7
B B 1977~1982M 1 1 TIRIZMBK S ¢ e, SO
B, SRR LA idiie (U 5 R iu~4)
iy @~ r He B2 5 2 LWL, SNEWIsER
UTHA Lz, OHBEHIAIOICHTL, 19874
BHE b R IS HTHLIEITL TV B,

MO PNHOBHRBUTUR L Troadevanz, 1978
FELR I DA TE Y, RN, W@
WO LRSI ORH & 5L L TV7e, 1982
FEERITIE, BI6200m BT Ot 13 I3 I RMIRIETH -
feds, fEHEN| BRSO AIRI400~500m iz iy, 1987
EBELHSEEL, M THERLLbDEHZS
s,

SR D 197048 LA O A g D4R G 14 R
LTuvhs, 19704 S, R, EINEELER
Fhuns A IS T & At ARAYICFETE
EHI19784E I, AR LFHE, BN PFHE,
BN iR o & MR IR O #E ki L <, 1982
FAT T BIEAIRIBIC & o T de, 198T4ETRTENE, L3
S T YRR L HTE TR ATHERE L TV B8, B
WY AR A A v,

FEAERR RS, 197V SIF SN ThFs
OEILENFEA: U T ilc kst U, SIS
B, ERINFAIEA L, BIFR00m ST OELEO
HEREEHDINEBITEE TV S,

FEN I AR O L I E U L, BRI
Bickgh, BERILROIEEILBAEBITLTHL 2
75, EHUEtmo I TIR <, MELTRAIIH
PREBTRKL TOIRHTH S,

FEN ik ¥ 5 B, ERIRAE, RN
WEBEIICEE D, JHABTL T, EIlERek
BRI 2 B U T B RN HRHs (UARET~3L
TEAT) 12, 1978~19824E1C 7 {7 THEFRG200~300m LT
DK DIMFRAIHEBATIEN X Z T 7008, TOBOHW
TR, UL, 1H5400~500m 1CH 2T L
HWEHEITL, TRRICHILL T, JRIFIHiiisig,
19784 MR KA Bl & LI T o 1o, 1987
SERETIISHESH T, BILOHMHERL TWw3,

4) Bibk & R RN
<Y OHBRBHORLBKRO 1 2 BiEROME» 5
Bo TIT, WibRHHIHERICE R B HEIZ DL TR
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5l

53 54 55 56 57 58 59 60 61 6ZIEHE
*76 77 78 °79 80 "8] “82 *¥3 *84 ‘85 ‘86 8T year
R—9 EEHEOREEBE FERISIE~62EME)
Mortality in each year (1976~1987).
*Mortality (%)= (Dead pine trees/total pine trees)x 100
(in number)
**Each forest is treated both with insecticides by aerial

application and sanitation felling

HTOWEAKE HROEENELE, B-10, £
IO 22chIEATREGEIE & 28 b (R b s oD B AT THT

oY WM
_ Aerial spray of insectis
o
m'ha N
U R S L T N
o Aerial spray untii 1977
shb—aq- — - —— - — -
- \ pe
I\
- /'
; &
s K R WA -
° = e
g 0.5k
< e
= L.
o o
;,—:‘ L
=
W T\
# E
0.05 -
fit
0.01 ” L

7879 t80 81 82 RO

RS S & BRUR L B 0> BT REY D
RO

(BAMREETIE 22 <, ZRot 2R s LT3
BIL)
Trands of the volume loss per hectometer
in the pine (orests of the different treat-
ments by aerial spraying.

*83

84

(q-10

L
Jim'
y (e
Amounts of dead trees
8
Eg 51— — 100
Bz
8 &
3

L \ 5 o =
5-::3 v B \ \ /./ N O, ,7:
=z W AN Q K \\ 4 See -
2 it N / 4 =
N . S, LT,
te i . /s z
.i g !ﬁ [ \‘\ / Rate of sanitation felling B =
£3 \ ’ 0 =
< E "\ . i R
% . : ®Z
sz - N o g’ g
5 - o\ \
g R4 oo 5
= / \ ~e e . X
= o o\o/ \ /'/a \’r‘?k. 7 \\‘ ~—o, <

0m—=0 . . ~. N

- ~ (VA . \
So. . N w0
‘~~°‘_.‘ -°’ 4 ° N
EaCN Biint o\\o N
Amounts of treated trees AT °

L] Ll L] L] L} T ] T L} ¥ L) T T T L}

16 47 48 49 50 5152 33 54 55 56 57 58 59 60 61 6UIRME

L T2 073 T4 CTh 76 7T TR (70 B0 (Bl 82 B3 81 ‘85 87 Year

F-11

MRS 213 RO W, R R UBERE (1971~1987)

Amounts of dead pine trees and treated dead trees by sanitation felling in Fukuoka Prefecture.



38 WERAERBSRR B35 5

2000 —

oow o

Dry weather in summer

Number of dead trees
i 302 0 . 3.4

1000 f—

100 — -~

kid
Preventive
air-spray with
insecticide

Perfect sanitation felling

i R —1 1000
¥OW #
Dry weather in summer e
¥
[
B — —| 500

# oK

Submergence 7%
in summvr//
’ v
\
l - \
/,
100

T O L T 1
65 66 67 ‘G869 70 °T1 72 73 T4 D5

T T T T T T T v
‘79 RO 81 82 83 ‘B4 85 86 87

F-12 AMAFERREERC ST 2 2 BB YORE (1965~1987)

Damage changes in a pine stand of the Sawara forest of Kyushu university.

(ha) Z D OHERONB Y, K-113L£RTORY
i BB ERLLDTHD, RI-1218, $53
R OB Y OLAL L BN S & UM IS A D
MFERLILODTH S, i, IRTTOXEIEER
BB, -1 (HEED LT3,

SR DA &K EIERER 2 08 U BRI,
FEomEREcEGsnD LIZE R, FAc#s
Sha, #IE BB 2 EBM» S 2HCEYL, B
A SD=FTH 2 %) OMRAARIC & 5 EHeht IR
Cuahif, TO®2~IEDOHERTHBIIRETE
DEeEZD, LU, HUBCHEERDIH B KD T,
LrhigfiEEib T2 L, 2EEM) SHENHILHE
o, WA s i SERICIIBFRIRILT 2,

B2 CoRERIE, 19795 % € — 2 1219804E LA
BOEAICH D, BEHMOBP I DN THRELHL
oT, WEOBBESTHE L>T b, &7z, M
HAROE BRI, K- 1 OHTIRTOHH T b ¥
BT LR SNE, UL, H-1205
#150ha &40 U REREENR (RHIRO R & bt
) BRERS E, BIRICHTEEILTH2H00,
CITRARERSNRE LB 10, MMHERORES
FHELELWORENH Y, HEFTARCHEELEH
TET NV, 361, (RPIEERRIC & 2 MRS,

ROk 5D ¥ 5 h 2 % U ORUIAARIC L 5 ER
AL TIRBEIN T, UMb CHTRE T SR D,
RERHEEHRLBWFETCE L, COLIRAT, £
W TORBERRREIA L L5 &, UL CO{KEIERER N Rt
LIRS S 4, (TR S DIMIEH B L OO HEME
AT LY ORIIALINE NS 2L, Mt
BHATHLERITHEEY BT E LB EH S, &
BRI B RAEEG L. 3 5PN
HARDKBFEAIATTIZ100% DBBBR LW TE L
W Ehs, R TORBERIC L SRR
MBERMTELOLTYV: 3,

3. [RERE vVIKIOREEH

2550 ) ORGFRLMICOVT, EH (1976a,
1976b) i, 11.C L LTWw3, i, ¥ 7431+
) OREFELELL (902 5 IHE & TORBIRAR) &,
LAOOEEBRETHL EENTWL D,

IhoD&GEmic Tt~ I 4 3% U 4FET
e TH 5, KIS, MRRMICOWTRZ &, Higd
B3 B AGSE & 4 4B IO NS 216 (1973), WEH
5 (1975) 3200C TH B LT 5, ®MS (1972) i,
FARWE 2 MR L 7o KERT, 10°C LA E THER S XA
L, I55CULETRMERMET) £BRTV:5, 20D

<3211 PEIP Jo AUMO [
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Mortality of pine trees in the frest stands studied
] WO mr e B @0 A BT o (gt AMOKOHT MO (B0
Locality Hanami Koga (Heavy damage) lkeuohala]hsay“mu\iedlwndanmge) Watauchi Kuroki  (Slight damage)
WO OE I -
y 1978 1979 1980 1981 1982|1978 1979 1980 1981 1982 | 1978 1979 1980 1981 1982
ear
H A A R
E 333 191 173 (79) - |1107 932 821 763 T41| 617 509 446 393 297
No. exermined
Bl K ()
’ 142 18 6 (@ - 175 111 58 22 10| 108 63 53 96 52
No. of dead trees
oM 8%
42.6  9.4** 3.5** 5.1 - |15.8 11.9 7.1 2.9 1.3|17.5 12.4 11.9 24.4 17.5
Mortality
RBRHAIE (%) i _ . _
42.6 48.0 49.8 - - |[15.8 25.8 31.1 33.1 34.0|17.5 29.9 36.3 51.9 60.3
Cumulative motality
s EROEHEM Yl 7T~9H  (July~September) | T~9F  (July~September)| 7T~9H  (July~September)
i 10~15m ity 90~100m o 180~220m
Altitude Altitude Altitude
AU 15.8°C EPELE 15.8°C HEREHTE 15.7°C
HWEHSOBER| Mean tcmpemturc (year)| Mean temperature (year) Mean temperature (year)
@y FH Y T
i I ! i Pinus s
o III’II:’:(;:I;uyn’ b dllz‘llt:;,?/lom i l[l)z"flr:":ﬂora
Condition of Kind of tree Kind of tree Kind of tree
stands exarmined | W} 4 20~304 i 4 15~2548 i 4y 15~254F
Age Age Age
MARIE 1,6004%/ha SEARE I 1,1004%ha SLREIE 3.6004<ha
Tree density Tree density Tree density

* BN O HHE

OREEERSTTh R (1978IERHTRD89%,

* The degrees of pine stand damage before 1978.
** Rate of sanitation felling was 89% in the dead trees of 1978 and 569 of 1979.
*** Occurring times of abnormal pine trees infested by monochamus alternatus.

WL HEET S & A S 0l

ARG W

AS (1973) E= ALk

GAREOMNIC &

IR
Lres kil d o&:J’A%So

, Y AN D K

WL YIET, Ho
DEshoMiinerRes 2 e %

fRIWL, f@fis (1978) 1, &UKE100%DH N TIEH
BMAAMRICE LI E LML THS, TDLDHIL,
HRni =y LR w5 EEE, =Y @@EE) o

KON L > TR H b k¥ 2w,
DRGHRIE LSO T,

2RHY,

{j\ —y
TH &V,

2R HET 5,

/I G E i A3

g, v
iAo (1976) D
=Y DRGFARIE & LA S Bl Lk )
2V T HE L DMGENH BN,
PR HETT LIS s o0 T

g o,

Y

120
(]

CHT %}"1

19794 HRIAR D 569)

FEFHIFET A5, ~ 5T 2 U OEIITiE N
W= 5 0LMH 5, BEMNBICENTHSER
LHRARIC DWW T b, RGBS EINTTE R TH
D, UBEAICSILL, SHLshdipikAniERiE £
THEHFTE TS50, %%wm&ﬁmmvﬁiﬁi#
Y DEEPIR ORI A S ARBT RIS hTo il
b&wn RS DMENETSHET, ﬁ“'ﬁlf“é’é

LTSI ek b, BLEO LD Bildkn s &g
PN DL THHM T 5,

1)
RN O EBMATOFTRZ b L1, BIEEERT

S PUEEESGE (THERD) OFREERLOHR -
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13TH 5, &7z, B—513, MBTHHRLIIC, ZERMDC 513 3 RO RBHEER L RbL, HET
19784E0 & 198244 1Y, RN BEL oS0 ORHER L BB ERALbOTH S, Jhic kD
F}— 5 BIGHIAR AU

Inoculation tests of pine-wood namatode, Bursaphelenchus xylophilus at different altitude

R OB M %Al 1% fili* # I Kool fr I 1] T T
Locality A ] [T/ NI § K% ® b N
No. of No. of trees
(£ v Year Date of nematodes  No. of trees No. of . Mortality  withabnormal
(altitude) inoculation inoculated inoculated dead trees % resin exudation
% i 1975 6.9 21,000 5 5 100 5
(40~45m) n 15,000 5 5 100 5
Genkai
L /N 1972 6.5 10,000 6 3 50 3
(200 m) 1,000
5 0 0 0
Kuroki ~ 1,200
500 5 1 20 1
1975 6.26 45,000
10 3 30 5
~ 48,000
i 3] 1972 7.9 20,000
2 0 0 0
(340~360 m) ~ 22,000
Soeda 5,000
5 [{] 0 1
~ 6,000
1,000
5 0 0 1
~ 1,500
Cont. 5 0 0 0
1975 7.1 60,000 5 4 80 4
30,000 5 4 80 5
6,000 5 1 20 2
i Bf 1975 6.30 30,000 10 3 30 5
(500 m) 5,000 5 2 40 2
Hoshino
FS il 1975 6.27 60,000 5 0 0 0
(680~700 m) 30,000 5 0 0 1
Yabe 5,000 5 0 0 1
o 32} 1975 7.1 60,000 5 0 0 1
(680~700 m) 30,000 5 0 0 3
Soeda
(800 m) 1972 7.9 20,000
3 0 0 0
~ 22,000
5,000
5 0 0 0
~ 6,000
1,000
5 0 0 0
~ 1,500

* nematodes/tree
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&, BIE5400m THEEE O LAY S, T00m
FHA L E AT AHIMHRO SIS, IO
B, NS AS197248 & 19754 I LN D A S
£ T B 7Y EREUTIT R o Lo B ORISR O &S
Po(F—-5) LbL—HT 5,

MO THLF 5 b OO, FiGHO400m 134
FEIEIR13~14°C, 700~800m ($11~12°C D&
FELTCwS (B-13, ),

s, EEROWEM L KB ONFRERS (-6,
7)o 19714ELARE, #0300 L 20 19784 & i L 721980
SE O PR R O FERG T AEIANIE & 3 U 2 BN
QIC DAL B¥E, HEME DIITIER S 2 EH 0
S50, TOREERINIKES BENH D, £, B
BEOFFHER L 5 HEHKEC LD R
12, 2I'C BLEORGIHGOEII—FL Thw3, 20
BEIC, BFERER21°C ML EOBGTHEt £ 25°C A ED B
B HHS TR E S L Twa 2 el 5,
Lil, BEHREERRERT NS ORRGET DS
S ERD D Z EIZTE Lok, FHRILTOWH
X1 D2OEKC LR bDEHEL TS,

2)

=T YA L, e - BEOIRG R & 1T
SO BB ST %7 LA OHR—~ 15T 5, 1966)
Thd, o, 19TUED D1982EI T, BN MER
UG LD & DR, BHEL Ty o fod 2B
FNCEZD L DM —16TH %,

R—15, 16% 55 &, WA - Wik Ads 3 m
PR > TLD MRS, &/, #AMtos
B, BHO»R TS UERE, ~ v olmElYE
#, Y ORGEMZING S S KM ORI ERIC
Lo THR LY, HERTHc=5 24 34 O
B, Wi~y Ih Y OME . ETHAfEL
MHCHEL» o7, ZOBINE, ERAAERRIILE
TES (1980) OBFAGRERILTH 5,

3) Rkt

S (1971, 1974) (3, 1967H2ME Lo St A
OWIBSTEL, A& - b/ HTH G0 i E
TREEE) ML O A « /RO &,

1969412 M L Ao = Y ORI ORI T E L e,

®-13

LG CC) ()

Annual mean temperature (°C).
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Yame, i? °%959 i}F\°° —1.000
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E—14  RiRGLC E3 0 2 RS & RAURBIBIR

Altitude and locations of the meteorological observatovies.

Zhug, TTRAETIERLH, MWD L A1
M TH B, EHOROHIFT, KIBEHRL, H
KD ROEBEITT 5 L & A0% L, KM DRk
HICOBRC RIS 3, Vi, i, Gt bR
ISLUTHET T 500 MR, EHEMORBIINEL T
RETHOT, BEIVAETIE, TRICEIETEY
WS AKRA P L AER T B I LIRS, ZOBR,
G L MR O N CRRET 5, HRC L BKA LA
PRSI T A S e i, Wb LB ThH
3L, SO kA (1976), R (1976), KU
(1975, 1976), HIM S (1977), Wkts (1979) DHE
BTHHohTH S,

XA L 2WEWERNT 5, FEHL, 1969 L
197050 4 Atc=Y O 3 HEERAK %M > THIKIC X
LIROBBARB 2 WAL 72 Z DR, vV OROE

BULL0E ENCIEREL o, =V i KICL, £/
F LD B, AF Ll o THIEER & DBLICTER(B
) bRELhote, i, RBEAHHEREDOKE®
H A O BT A SO M O — T, 198048
WMoZH (7~8 HOMHIR,732mm, R H 41
B RFERESRE) & EAM-EAL L, EOR
BT, kU 7B & i U T19814E h: 519824
W THEEISE L Tws (B-12), 2O X DS,
MR » BRI KHERET 5 & D LT T, RR
DB AL E LD T, M ESHERRONT AN
5 TOBEML, FIMAR P L A EHLRIT
VWBETYAHBL TV LD EBbRS, BUEDLS
Y OIS T BRI FEMTEIEL, F
BETHD, JOEERELHEOMBEERLIE-17,
18, 19, 20, 21&, EHEFICH T2 Bk KEOZE
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@15 fr~HWoERD S TS, 1966)

Main wind-directions from April to September (Takeshita and et all, 1966).

A OIHHCBIZ T IR 2 RHHEICRBIL Tw 3,
Was, RN OB O & AR DIR (K-
6, 7T)ICDLTEBT 5, 1978EIXELNAE (FHR)
DET, TYHKA ML AEBRLZIHEIRIAL T
W, 1979FETFLEW S ORI > T B3,
EOHHORRDY S IR L TV %, 19805D~
&7 H %Y OIUCBHILMORF I FEEEATHD,
MRAGHEFELEL TR bR I L £ 2 6N 5D,
YRRV ABRRT D T~ 8 NG (BEK)
2%, TYDKA L ANEHE LB L I
LOLEBbirs (Wiks, 1979), 1982iEiL, #EFF4:
DB P HBROON TS, ZDERR, 6~7
ALERom» <, 7R TFa~8 A LAl
W LRETHS, =¥ 5H I+ ) ICL 2MBROE
BRERTH> L rELoNEH, TATHLS8H
EHOMRENTYDKRR b L AU EEL, #
HEOBNEWPE LIS ULICObDEHMETE S, Wi
1985413, ~ &' 54 2 &) OIHLEEHIDOREFIA % <,
TYYKA VR ERGDEMMOMMS D ok
HTH5H (6~7H :833mm, 206, 7H200~8 ]
20H :22mm, 5H, #iMTRARE). COWFI, #

FHOTWHERE P %2 o1 b DO, HHALIRIEL T
V3G TIRBEHHEILL Twis,
Bbok>iz, 6 A~7ALB0O/E, =¥ o83
¥ ) OMBBERTHE, 7Hhss 8 AL -
DOFFEIE, vYVDKAMREYTIH XY DEN
178 (33) CHWHEL TS, Zhi, TS (1975)
WRYTHLF)OTE e MRBOBEMELELET K
KISEETHHYDTY I H I %Y DIFHAHERD K
DEBHTRIRTE CCOBETREEFRIFEWIL T
3,

3. HEBOHE
H5—ERFOLEFERORLER (V) i3, FEE
A2 ECTEDEDICEKDBbDET S, 2D
HOEERICDOWT, SGTHEEE T TR
¥Eb LA RN 5,
Y =0 (x) X (BAREHEIE S & 5 Hguhlit) - x
SRR X R
T
X =HBHOBMNE)IX T T4 2 %) OEHIR
TR X~ T 2 %) OFETK
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BE—16 1971~19874E 12013 TO E R M B DR F

Amagi

i \4
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! . 7 it
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‘fjﬁ(ihnshi

e
s —100m
3 ——400m
—aﬂﬂm

Principal expanding directions of the pine stand damage in Fukuoka Prefecture (1971~1987).

¥ HAKRHES S HRILIIBIERERE T 5,
¥ K[RUAE=HENHRIUCBE T 2EE, <5
773 %) OIFICHE T 20, Bkh, &
A%, SYDRA v RCET 288 L kit
¥ HEE=HIROMKRIEISTERO WS

1) MR RANTH

19804E 4> 5 198 1442 7 1 TE BRI LAE D FARE RS
2RI 50T, Mo TRE I X > TRE
5 LICHHL, MR ncERks H B LIRE
U T TRBL R WIT 3 2 & S 30k 5 % B ¢
AT &z, TEE, PRI SO BT 2 I
WL, 20OhOMRRCHIITIOEIH B, E S R
ML ehbd, 2ORR, FHMIEIC X > TNE

MCERN DD L RHER LI (ERER), chihbl
i, #E (1977), FKAKS (1978) L HHRBDRHKIC
ko TMENCENDS Z L EHEHAL TS, L,
WS (1984) 124 3 &, FE—HURKOMERKD S B
LTHE=Y 74 3+ ) ORFFRBCO>VTINES
ERAFT B L, SRk SPEBL T2 H 3
* Y ORFFHHRABBITININCE R EL, HoouR
EREBAT S LI 0B ERBTOERBETHS L0
D

g oM OME N EEED L L THE, %
RS PHR R L Lot 7 70 IS UA & Rl MR R ASTE
KEET 288 T, % OBRBISEGL - RhEE
HREBILILL>TETLODOTHY, BT
BN EOH BMA MBS L HBRANRET 3 b0
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E—17 BEF445E & DI9SEE TOMD v Y O NIH (BRE~ME) 1T S, 1975)
Distribution of pine stand damaged in western Japan (1969~1975) (Takeshita and et all. 1975).

o

g ':4 Qa2
Sy 2
4 g
¥

600 800 1000rm

A N 55 S{i‘v}‘\\\“ s

E-18 XM (6, 7, 8, 9) 4 » ARGt (PR (rFs, 1975)

Summer precipitation (June-September) in average (Takeshita and et all. 1975).

LEZV, IOEIICRTL %, HBUEHERED
FES A H 2w IR SR DO MR D INE S &R
B2 LIRS <, MER UG O FEAE H PRIEE 1 B
TOHEERL L, BROZHEE1ED Sl i
DABETL 72w,

2) wY IRV Th IR OTEHR
v ¥ FY OREMBRBREE, BT A

U PR S B HSIR ORI, RI—HlIAT L]
{EREH ¥ 2 S T Y2 B (MRS, 1976, FHT, 1975)
A%, BRI L T E - STHEBLERINE O M hik D
FHN(L—8)D 5, =& FH %Y 1Hidhlz 06,000
Hixb>THANDY S % 2 &9 O BRI
L Lz,

7, IMEBRBEDO =54 3 %Y S OMRGIE
T EMANDERADIREIE, H4S (1972, 1974), f
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m_lg 4?);51 (69

(1978) HAMASHICL T3, B ITL 3 LM
BRATIHBRRIBFTHREOL%IIFEF, $<id
MHMCETLTREL TS L), HgBo~vs S
HIFYnS>OETYIREE, Pkt 288 (o
M, 1976), 3 BB (K, 1978), 6 H B (i H,
1972), 8 HE (HEs, 1972) £ ->Tw3, HTH
WEADKENE, <555 1% Y EETED 2152
Yoo, IHuR 1 ~ 2B/ (Fds, 1972,
e, 1974, 12, 1978, 1980), &z ohd, BT
HNEAOIAERIE, i (1978, 1980) D#HiE T},
H0ARIEIC R > TW AN, 574 2 %Y ORYESE
ARFEEERT 5L, PHEBLER 1 » BRELERT
BL2MABLTHA S,

R BT 2TFATOS T4 2 £ Y ORGHE
HP O LS b0z, FIA (ERHES) CER
2RI XY ORSEMBRBEERAL LKTS

(1973) DWELH B, FRICL D &, EIREO<S
I &Y OREHREEI, HERCIHEBEL T
LY 7HFY) ORMMBABDOI~12%TH 5,

7, 8, 9) BMROPEMLO®E (%) (1967~1973) : 11 F & (1975)
Difference of the summer precipitation (June-September) for the years 1967~1973 from the average.
(Takeshita and et all. 1975).

FHAROVLIRFHRRBUL, 6 A17~30H T1,487
91 (0~17,02581), 7 B 5~27H T5838f (0 ~40664
§)., 8 A 2~29HTI0458 (0~138781) &% >Tt»
3, g1, /N (1973) AN19714E 7 B 9 Dic Bt TR
WLRUFIDF I H 3 %) Tlt, HEBEE-10 Y
DH50% T, FEHRFERBBUXTHT (0 ~1508) TH
Sl DL, BHTO T AhHaLED ST A
¥ YHIURFEL T 2R Y <, ORI
25T H 1 F Y OMBUUGRIENDEHINE 2 0B
weHEz 5,

3) = RMilE S M

ANT S (1973, 1978) 2%, 19714EBEICHHID 7 A -
Y (DBH=6.4~14.2cm, H=4.6~6.1m, % 5200
m, BUKHT) TF- o HERIC X 5 &, iS5, 00050
DOHEFB 1 SIREIT100% D3T3, 1,500 T40% D
fANEC TV S, 1972EDKERTIE, 1,000~1,200
FO BB THHIADRE L Touiv, #F§1973)
D19T2FICHERNIBHIT L HIRD 7 A = Uk (13~19%F



ANFIRRE] 1 =Y QPR O IIRERE & BB ROREE 1w

—20 19805 6 ~ 9 A DOREK GO FEWT & O (%)
Difference of summer precipitation (June~September) in 1980 from the average.

4) TOFBEERTIE, HABHUIFORE | &k
HT30~50%DHHANE L TV, 12721, 1,000F14
Fioked eI IV ENEHONB I E, B
MTOHRBETIIERER FHTRO SN 3) OFfE
WHdHBOT, WHICTY eSS FHI, HA
Righd1, 0005 L ETH S LHEZ S,

LA L, BRINETR ITIO<Y 77 3 %Y 5%
KRICH— IR BT 5 L3 H 2 5T, RO
mﬂmxofbﬁMGMﬁwﬂ&%L,§BKM%M
EDHBIRAHETRA L= vk b 3 aTH
BADETRADHLIEHILRE, ?FTHIH
Y1 FOFHOMRMBE RIS T 2 &) 1
s e a=vOREHETEORHLY, BHSIC

B335 %) OMBRAETORMEEET S
D, SHOPHTH S5,

1) =Y /=5 H 2O EONEE
B H D DML (RHILE) £k 5
feilid, Y IR EBI0A LA 51 2 BHERER
B(K-9, B-22000E8) 2EL T, 20AD
RIEIIFCBAD AL E RO 2 D0 AT H % % i
MR —10H:5 b2 3 L IS TEERT (JIH 1
m+ IR L8 2 1) O B AFLECE R i R, i
DEDHINC B 2 IR B30 5 RALI I nt
T 5 eRHABO —KERXKD THIFE, FORF
BEMEHL TUSREEOBREILE I EETE 5,
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BE-21 1980FDHIMETT - AN & ITHATHEA K (5~9 A) OV L D%

Expanding area of pine stand damage, and difference of number of the flying active days (A) (May

~September) in Mono chamus alternatus in 1980, from the average.

KLU, —RERFAOFEEE, EE RERRERSK L
BUE) Ko TELST 2D TEENKEL B LD
oz,

RADB B E 2B E KD 51013, 19784FEH 51981
FEATHF TRO AN, AT oER (3 -10)
HoRAEEATEEHODTRALLEEZI TV,

y =§ Xi+niXaXn

Y = B A 02K HILE

xi= fEECHIE XN HBERO IBHEOFATLE
5

ni={EEIC R U2z AFLAFEAR R

a =5EH (¥90.8~0.9)

n =9 /K i3108 L OMERE AR

FitHER T 9 AR E 21210A EAyo g REXR
HERAGTWED, 9 AROIBISR A SIRHI L
SR DL - 88 N Oy R AR
1125 YHEMD 5 H 2 &) DEL~98%, it

EEEBEMNCRS LRYFH 9 ARCHBIRE L
SLAbDhoFETE LB, i, B-2%
59BKRHZ VA LTME TICHEREERILT
VLROEPEERE TICRET 2 WIS RELE»TH
3, TOZ s, LidiEERomiRERABOE
2, 9 HEREHIR (2% RTI0ARMEHRR) 011
FEOBFEHTIIHL &, HRETIMBPALSHRE
TAHAREBDORY 7/ & % ) EARBIECBETX2
EEZTHD,

5) SSRERK LT

PRBERE LG T 5 AKRBERic DTz, DA
TEDEWM LI 21T > T 2 2UERMIBER T
ETLRWL, TS (1975) 13, HEEBELRIC LD E
T EBQKRBEERNOMFEE KD T 228, HERD
Rt s OETH Y, BEFOHMERDZ Z &
2D L,
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Climatical vatue in locations of the meterological observatiories

em o omom FFY oy BEo DUUR ko nwswe aeexe vroac nwees 00 56
4 # s M 2L o w arCED 20CHED )0l 25CHLD Hows
W s Year Mmoo T omAMR T OPRERL T mmam 8w amam B ow TR Do RAKR

Locality ® ® ® ® ® ® @ ® ® ® o ® ®
17 [ ] 1978 7 15.1 6, 15 21.4 6. 30 24.6 484.0 106 109.5 7 477.0 17.5 128.0
Ikuhashi 1980 14.0 6. 16 24.7 7. 2 21.2 (209.1) ( 92) 73.5 12 2,093.0 17.1 1,724.0
FSE 15.0 6. 13 22.2 6. 30 23.9 (390.5) (103) 88.6 (49) 1,012.0 17.3 535.0
& w 1978 37 15.9 6. 7 20.5 6. 21 22.9 598.0 116 119.0 83 523.5 18.7 123.0
lizuka 1980 14.7 6. 9 23.3 6. 25 24.1 324.5 115 87.0 53 1,917.0 18.0 1,563.5
FEEM 15.3 6, 7 22.3 6. 24 23.5 486.1 112.4 93.0 . 65 938.1 17.5 451.1
o3 3¢] 1978 120 15.2 6, 11 23.0 6. 27 27.3 483.5 107 93.5 68 635.0 17.9 209.0
Soeda 1980 14.0 6. 13 23.0 6. 29 22.2 247.5 105 72.5 17 2,247.0 17.4 1,795.0
SESEQ 14.9 6, 12 21.8 6. 30 23.5 365.1 101 79.8 47 1,144.5 17.5 620.9
- & 1978 6 15.5 6. 13 22.0 6. 27 26.6 532.5 107 112.5 79 465.0 17.8 77.0
Munakata 1980 14.3 6, 14 22.0 6. 30 22.2 256.5 107 83.5 19 1,734.0 17.3 1.442.0
EEM 15.1 6, 12 21.2 6. 30 23.6 425.3 104.3 92.9 60.1 819.9 17.5 385.7
i [i] 1978 3 16.7 6. 3 18.4 6. 19 26.8 669.1 126 124.5 85 622.5 19.1 144.0
Hukuoka 1980 15.6 6, 6 23.3 6. 21 21.8 360.7 121 96.0 33 2,094.0 18.6 1,732.0
R34 16.4 6. 3 21.9 6. 20 23.2 558.2 121.8 108.2 69.7 857.9 18.7 427.7
t+ 7N 1978 36 15.4 6, 9 23.6 6, 24 22.7 550.3 112 117.0 71 455.0 18.3 112.0
Amagi 1980 14.3 6, 10 19.8 6. 27 25.5 302.0 113 89.0 20 1,976.0 17.8 1,551.0
SRR 15.3 6, 10 22.1 6. 25 23.5 435.9 111.2 92.8 53.4 1,094.3 18.1 591.5
u X 1978 105 15.4 6, 9 23.5 6, 24 22.7 520.0 114 90.5 75 657.0 18.3 210.0
Kuroki 1980 14.4 6. 9 23.7 6. 26 25.0 431.3 115 67.5 29 2,244.0 17.9 1,880.0
SEAEL 15.4 6. 4 21.7 6, 21 23.0 480.3 114.3 (76.8) 63.5 1.141.6 18.5 577.7
ki i3 1978 960 11.0 7. 3 29.3 7. 14 27.5 102.9 57 70.0 0 770.0 14.1 177.0
Seburi 1980 9.7 7. 13 19.7 8. 6 19.3 5.5 8 25.5 0 2,571.0 13.3 2,017.0
SESE(S] 10.2 7. 13 21.1 8., 1 22.5 50.7 35 39.7 0.4 1.465.0 13.6 782.0

@ Altitude (m) @ Annual mean temperature (C) @ Date exceeded 300 day-degrees of the integrated mean temperatures above 12.5°C @ Temperature at @

® Date exceeded 470 day-degrees of the integrated mean temperatures above 12.5°C ® Temperature at ® @ Integrated mean temperatures above 21°C

Number of days above 21°C in mean temperature (@ Number of days capable of flight in Monochamus alternatus @ Number of days above 25°C in mean temperature
@ Summer precipitation (June-September) @ Mean three-months temperature (April ~July) (°C) @ Precipitation (July~August)
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R—7 HMARTOKIRE & R T O EA

Climatial value and volume of damaged trees in each year.

R LI R i o R A L
Locality Year c H w M B " it m PR e
® ® ® ® ® ®
Hl f?ﬂi 1977 15.4 118 499.6 63 124.0 524.5 208.0 22.3
Fukuoka 78 15.9 126 669.1 85 124.5 622.5 144.0 56.0
79 15.8 129 584.8 64 123.5 918.5 263.0 67.2
80 14.7 121 360.7 33 96.0 2,094.0 1,732.0 41.6
81 15.0 116 575.1 64 114.0 940.0 398.0 38.4
82 15.4 125 428.4 49 102.0 1,096.0 634.0 14.6
83 15.3 135 584.1 65 113.0 967.0 546.0 13.4
84 14.7 127 621.8 75 109.5 577.0 192.0 7.4
85 15.3 118 649.1 83 99.5 1,184.0 272.0 5.3
86 14.8 116 510.7 68 88.0 881.0 470.0 5.2
87 15.5 130 516.6 64 96.5 1,269.0 826.0 5.2
w O’ 1977 15.4 108 434.4 59 108.0 664.0 330.0
Tizuka 78 15.9 116 598.0 83 119.0 523.5 123.0
79 15.8 118 490.0 53 103.5 1,296.0 477.0
80 14.7 115 324.5 53 87.0 1,917.0 1,563.5
81 15.0 102 482.3 62 102.5 907.0 384.0
82 15.4 111 362.6 42 85.5 942.5 375.9
83 15.3 125 458.7 52 89.5 1,167.0 631.0
84 14.7 118 494.0 69 89.5 770.0 268.0
85 15.3 106 492.1 74 81.0 1,449.0 448.0
86 14.8 97 421.7 54 77.5 1,030.0 554.0
87 15.5 11t 413.0 48 79.5 1,126.0 656.0
ir bicd 1977 9.1 40 59.9 0 53.5 880.0 401.0
Sefuri 78 11.0 57 102.9 0 70.0 770.0 177.0
79 1.1 40 63.8 0 51.0 1,.205.0 582.0
80 9.7 8 5.5 0 25.5 2,571.0 2,017.0
81 9.9 38 57.6 0 45.5 1,583.0 635.0
82 10.8 18 18.6 0 19.2 1,521.0 1,140.0
83 10.3 37 48.0 2 28.0 1,553.0 816.0
84 9.8 48 70.5 2 45.5 1,186.0 358.0
85 10.2 46 78.5 0 50.0 1,619.0 506.0
86 9.7 34 41.0 0 31.5 1.482.0 803.0
87 10.4 20 11.4 0 17.5 1,745.0 1,172.0

® Annual mean temperature ('C)

@ Number of days above 21°C in mean temperature
@® Integrated mean temperature above 21 °C - @ Number of days above 25°C in mean temperature
® Number of days capable of fight in monochamus altermatus
® Summer precipitation (June ~September) @ Summer precipitation (July ~August)
Volume of damaged trees in Fukuoka Prefecture
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F—8 TV/TYIHIEY OEEHRB
Number of carrying Bussaphelenchus xylophiius
per Monochiomus alternatus™

#8 L33 b54

FHEREHEE W A% B No. of nematodes F N = B =

emltj:rlgtzid elig'mined M{:’;Limﬁ; M;lfci m)v.\; m A"vi ra?c ex aDtilltifled
5 H
May

th ki) 4 2 92,620 29,083 1,971~1,972
Second third

T 4
Last third 9 2,124 15,321 7,903 "
6 B
June

oA 38 0 29,640 4,003 "
First third

e ) 15 2 64,620 7.207 n
Second third

T 4] 9 42 24,280 5,099 n
Last third
7 83 6 17 17,100 5,005 1,974
July
R ¥ 81 0 92,620 6,410

Average

* New adults soon after emergence from dead log

SDEHE, FHNFEOERERD S Z LIETET,
BUERRS TLERRC 551 S ISR L TH L d
Pl od BB LTUrRIMTERL LS
ATV,

HEEEE, & 20T 5~ Y ORI RS 3
I THIMEOBIEZ LMY 5 b L HZON 5,
WL, MY T HE LT, 2o
T B IEHIEARRCR MR T S fER e s T
Ly, BEEESEH OB, REROICHIME S
WEEZ SN, KR, K2ERD =Y b IBHTTE% R
SEDF VT LT MG E W T BRI E O bR
B0 <, KPR EFRROBV 22 E2 %
HBrvonBith s,

R—9 UKD BESTEENSIEINARCE  (SIARTD)
Rate (%) of the oviposited trees and times of the
abnormal resin exudation

BEIIA R (%)
Rate of abnormal
trees oviposited

1980 1981 1982

o R
times of
Abnormal resun exudatiun

W

8 H &R L 82 73 79
Befor the end of Aug.

10 A & 47 B i 66 23 20
Before the first third of Oct.

10 3 k4 A8 0 10 0

After the first third of Oct.




52

MERHERBRBRE BB T

wm R

1. #BERIZET DY OMRBFEDILAHAE

1

H—Hk DD HL AR
TR RS BIBIE N FERH T1978~19814ED 4 &

, 100r 22k Healthy trees

f:_? % BRiSH Trees with

5 o abnormal resin exudation
g% ek

_: (%) 50f dead trees

z

IHE ag e
Slight wilting Healthy Healthy
of *needles

# %
Symptom

- IR R~ iE ”
Abnormal Normal

B B8 W

Resin exudation

F—10 KD BAG I & EEAROEHFOMFK (1943

£H#%)

Relation sphip between the mortality at the
end of fiscal year and tree conditions in
autumn season (Trees investigated : 1943)

MIEREEL 7oo BHERHUE X, FRBS R tkiGEE» Sth %
D, ZInoHNITIKT 3, HNICHIBROE:T
&5, I EPLCAROARICELRT S,

(2)  IABRTEPY TOHIKHRAR

BTV /oSoH XY ORER (THREFEEP
D E L EOIARMIZ 2~ 3 km T, 500~800m
HTHEFAHL <, 100m LA #ih ¥ 3, BATAERY
DOWEEK (V) 2RERD > OERE (x) BTk
b3k,

log y=—0.9303x +2.3749 (y=0.96)

DOWEHRD S,

R T R TIE, fEE400m 250 L T, HED
HEREEHABML, 700m 282 % L 23 TIRMT 24
oS s, WMERTIR, EE500~600m AT D
M (ERHHERIZ~13°C LAE) 13, HEREEINC
L THE» MG T 28 TH 5,

(3) BBk & EOIARAE

FFIDZ RGN & AL BERR 2 L 2BRic L - T,
BEL 2 EBMY SABL, By o DBRRHSE R
hif, TOH2~3IETKRETS, LrL, Bz
B2 CRenHRTR Lo nics, HHFTREL
Tn3,

R—10 AT T 3 2 HABER O —RERR & HERRK
Coefficient correlation and plimary regression between numver of
entrance holes of the larvae and the emergence holes of the adults

F A i Y B EN BT
Year Hisayama Kuroki

1978 A Y= 1.81Xx-1.06 (r =0.58) Y= 1.62X+11.82 (r =0.67)
B Y= 1.05X-5.19 (r=0.77) = 0.95X+7.41 (r=0.77)
1979 A Y= 1.82Xx-2.19 (r=0.76) Y= 0.58X+40.95 (r=0.72)
B Y= 0.97x-1.71 (r =0.80) Y= 0.28X+0.86 (r=0.75)
1980 A Y= 1.31x—-0.86 (r =0.80) = 0.30xX+4+0.77 (r=0.43)
B Y= 0.75x-0.62 (r=0.82) = 0.23X+4+0.35 (r=0.54)
1981 A Y= 0.81x+522 (r=0.52) Y= 1.11X+0.24 (r=0.67)
B Y= 0.71%x+42.35 (r =0.64) Y= 0.69%X-0.39 (r=0.78)
kS A Y= 1.43X+0.32 (r=0.66) Y= 1.44x-0.26 (r =0.68)
Total B Y= 0.90x-1.77 (r=0.77) Y= 0.82x—-1.08 (r=0.76)

*AIET I mOSEAFLES
BT 1m+ L8R 2 MORATLIEE
A ! No. of the entrance holes of the larvae on the stem extended within1 m below the bough

B ! No. of the entrance. holes on the stem extended within | m below the bough+two knots above the bough
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£~11 9ARKHAKELHBEROME (2, b, coff)
Relationship between the dead trees in the end of September and total dead trees
. 1 o E R a b c
Locality examined Year of death
i ®’ 1978 4.73 1.16 0.37
Koga

A 1] 1978 1.56 - -

Hisayama 1979 1.34 - -
1980 1.32 1.04 1.23
1981 1.29 1.02 1.07
n X 1979 1.93 1.23 0.81
Kuroki 1980 2.06 1.06 0.55
1981 1.57 1.04 1.16

a =AY 9 AK & TOREIEAR
b =BBHAkh 9 AKX & COMAKD S OB BRI
¢ =HERO LMD/ T T 1 m#BE 0 LA
a =Total number of dead trees / number of dead trees until the end of September
b =Total number of adults emerged / number of adults emerged dead trees until the end of September
¢ =Number of adults emerged from trees examined / number of entrance holes of the
larvae on the stem extended within | m below the bough

2, ARERL Y VIAIKNOREDR

(1) g
RFSLCHMIE S & h 5 i, EFHRE
(PR 13~14°C BALE (BRA5400m IATF) M TH
D, B RERMMEIL, 11~12°C LUF (BE85700~800
mUL)OHETH S,

(2) &

R TOBRSETIE, DO ERAAICEML T
w3,

(3) Eekit

TV /RSN IR OBURIGIHIPR T~ Y KR
FLAERGSEHY (8 A.14)) OMRMEBFAK
i, TYIMhOREFNLMELEL TS, HIFERT
b, 19785 (MWIPRE © #rmdk) £ 19804 (BI%
M B AR D, B AY) FNOMELS,
Wit e FETICKE CME L T,

3. BEROMER
LHELOH MM (V) BROISKERDE LD E
L7,
Y =IMESI(x) X GIUK % R3E S ¢ 5 pHguhist) -
SAGUBI X W IR

X =HBNMORNYE XY /=7 H 1 %)D
EHRFERRBX Y /¥ T H %Y ORLEHIK

(1) #Hgsho R

R USSR ESE T E Thrdey,

(2) =Y /=¥7H:x Y OFHRRRK

BRERICEIZ=Y /2T 31%Y 1HINDDF
BREFREBUE, £6,00081TH 5,

(3) =V aEflla ¢ 3 HBEM

Bt 7 <Y (DBH=6.4~14.2cm, H =4.6~6.1
m, HKH) Tit, HREDTL,500FCH >, WS
(1973) 12, WARHHIOFIOEM (BUtRHK) T~
YIIRFETHLL T B,

(@) =Y /=¥7H %Y ORENK

BRROBHIHMCBIETY /I 2FFH %Y
OBHFHIRAATRO SN LD TR ELIEHRT
w5,

y =$ xi+niXaXn

Y =S/ Wbk

xi={ERE i & hfe MR O HEAHEDO P ARLHE
54

ni={EEICfl & o PALBEAK

a =K (0.8~0.9x #{E:F)
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AW E
Seiji Ocawa

Biological and physical control of the pine wilt disease.

SUMMARY

1. Preventive effect of the namaticides by trunk injection method.

Preventive effects of the nematicides by the trunk injection method were tested at eight pine forests
on three nematicides. Results obtained are as follows:

Kind of nematicides Effective years Highly effective year after injection

Mesulfenfos (509%) 1-2 First year
Levermyzol (4%) 2-3 Second year
Morantel  (12.5%) 2-3 Second year

Preventive effects are more than 909 in the highly effective year and thence gradually decreased in
the succeeding years.

2. Application of the natural enemies to the pine sawyer.

(1) Biological control of the pine sawyer by Beauveria bassiana.

Direct application of the Beauveria bassiana to the larvae, pupae and adults of the pine sawyer are
as highly effective as to 100% killing, but the effect is varied when applied to the dead trees.

(2) Biological control of the pine sawyer by the Entomogenous nematode.

The cultured Entomogenous nematode, Steinernema felliae were experimentally sprayed on the dead
tree trunk indwelling the larvae of the sawyer in the pupal chambers in April or September and got the
results of the 70-80% mortality of the larvae.

3. Control of the larvae of the sawyer in the pupal chamber by covering the dead tree trunks with
vinyl sheet.

The vinyl sheet covering of the dead tree trunks is highly effective owing to rise the temperature
above the lethal limit, and/or prevent the escape from the covering. Minimum thickness of the vinyl
sheet for the complete prevention of the escape is 0.2 mm according to our experiments.
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<Y BOMBIFEHRO LR 2L L TV 5 b DI,
BWAHRTHELCY /¥ IH I %Y ERNBRELILD
TH 5, EKROEdA, M, RS
23575 7h %Y OBERFOULEIITH, HHEK
5= Th %Y OPHERE 2Lk 5 YRR
(BRI BIEAIAT, ~Y 375 =10 & 3R
AL B G OBEHCHEL ¥ OYMIAE) & 2,
INEF TS OBENES SN, ZOREEL L
ICREDOREGHLBBRRAEShTWh 3, T,
IN6DILICMT BRI TEARIPLLLT,
D19734E 0 & M T b HEERHE #1T > T & 1 EA DU
RIAFIC & 5 HRAURIGER, @2 I %Y OFEHIRE
W 7% 2 REBMEDORIR F, OO =—n
BRI L A= TH %) ORI OV TR,

1, ERIDEANIZIC & B <Y O BHEEAR
TYBRICHLNACOEREEALTENT, H3

AT

F-1 REARORIM

Arrangement of the test stands,

) OERIL SRAL HROMREEZHEL T
Y ORRAE ERT 2 W50 B R AL, 19736
DTEE7av Vil 3 HBL iti#F| (a-terthienyl) fii
A G, 1975) 1CHig 5, Db, HroikRs
MEROBHAZEERIFL T2, 2 2 TIHREMT
FHEP MR MO KEAREEA L, 1983F 5 51985
LT TEEL LRBNE 2 PLCERT 5. &H
BO—ik, FUBEAHFESMNERRE UM S,
1986) THEL Tv> 5,

1) HBRMOEES JUERER

HEMORE2E- 1T, RREHEL&- 1 TR
Ui, ERERNL, HEEEL /93 Y — 0 (Levermisol
4% :MTS), BalE7 70
(Morantel-rartrate, 12.5% : GG), A AL 7 z >k
A (Mesulfenfos, 50% : NN) Th 3, iR
BiT5bh3, BRBRICLI2UREE R, BERE,
58P (H, H.+,+, 0) &L, BERBK
X, £, 030y, 2HUE+2800DE LA K
BX M AN R B AT R b Twv 58, i
1984 FE LA DRIAR IR ICEIR &S h T3, 72,
19844 2 ~ 3 A OIEFLIRIZ, BHEHRH AR L dulic T
otz

hydrochcloride,

2) R

NN D Ahitis, 19834F 2 A 4L7HT m* %4 D 300~900
cc, 19844F 2 ~ 3 AALMH3400~800cc DRIz dH 5, NN
WD 1 EH ORI, BARARDOHEEHE OIS

BN D RERA LB L A H

Number of the trees injectied with nematicides and date of treatment

®-1
U H HAFN584E 2 F
Feb. 1983

Date of treatment

£* PUBIIYS

HAFS594: 2 ~ 3 A
Feb. or Mar. 1984

BAFI60£E 3 A
Mar. 1985

WAMAY ARMAR EOAMAK LMEX K ELHERK

Kind of nematicides Treated Control Treated Control Treated Control
MTS ( 4%) 50 200 87 ® 62 566 @
NN (50%) 32 217 ]@“ 30 960 + +
32 214 22 ® ®
GG (12.5%)
” 85 455 ®

*MIS : Levermisol hydrochcloride (4%), NN : Mesulfenfos (50%)

GG : Morantel-rartrate (12.5%)
*D~® : BRERX  Test stand (Fig. 23)
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H-2 HHRBREXOEFNEHEOHRE

Mortality of pine trees in each tested stand.

* kv MERIATR & A SRR

Mortality including trees with abnormal resion exudation

ok — DRRLIIR

Untreated trees

TYHEEFCH D, A2 EEFNC IR, 600ce A F DL
ATHRLMET L, 3EHICIE, MTS, GG & D b&R
NEBTD, MTS O m® ¥ 0 AL, 19834E2 B
#3 1,19845E2 AAT3 7 £10/,19854: 3 kg2 [ ©
552, @Q+OK (19844F) D 3 | ROBINAI20.8~ 3
[ £ T 2,GG OBy E 1L, 19834 2 H30.4~1.3
I, 1984:E 2 A, 0.6~1.3/ BIUVGRT1 I ko
Tw3, MTS, GG if, MUADRHESFOHEIC
id, AR EBORUIEESL 5, MB2ERICES
EHRNEET D LD TH 5 IHEHAD m* 4 h ORILE
LA 1R, 2EEHORBHEONEERS L NN I

HE—EOHENEDSNE bOD, MTS, GG T},

ko &0 LEHEMLSED SN,

@+@ LOXDEMAMARS (19844 2 A) Ok
LA N EHORBHIEERLOHNK - 4 THSH, 4L
FRFO MRS IC & > THIIE W S h R ENED S
3, i, FEANIBRROMATE, EERNOLR 1
EFOWINE (K-5) 2W5E, TENKEILS

‘‘‘‘ R

Treated trees

12 EHESEC A iAMDY, O, Bl
ERRTHEETHS, —H, O+OROBUMATH,
BN RO TR BIAR BT 0cm UTF iz Hinolicdd
B, 19844 2 AR TOBRRE T Z OFED R
EnBoohkdol,

REosx5ET 2 L, HIEREARPLCEAL
M E1T> 7219844 2 B OREHMBEBIRIZ, KLY
EFRVubLDErEbh 3,

3) HE

NN, MTS, GG nRERZIA 2, +cEnsh s,
NN 3R 1 FHORH B SEHTHRIEERT
555, MTS, GG & 2 fEE CRIRMKEL, 3HEHbF)
ROREET B, £— 2103, UM TIB0ELREIML 72
HAMEBERDA 7 Y —= > THERTH 5,

MTS DIBEHRADO m* 40 3 | OHEAT2EESE
TRTARVBH SN, JEBICEHIELIL T
%, Chid, REROFRBEERE BERL T3,
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O 57 | A
Dead trees in the first year
after treatment

BRI WG 2 A
Dead trees in the second year
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Dead trees in the third year
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3 E A
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1 R SHIE
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27

92 10
5t

Amount of nematicides absorbed by pine tree

E- 3  BUIAR L RIS A O U I

Effect of nematicides in three successive years against the pine wilt disease by injection method.

#-3.1, 3,212, RiEAATMENNCITR o LA
MAEZHRE E LD bDTH D, s ERIL,
AANT 2 RAR (50%) T, HEAYIEEORRL
B, WEBCRETEDNEL TV S, Lflahr:
MR x, OFRLBMIERICH ), BRI
FEEMONE RS, KEHR, BRAORE, 5
HULRRC BN DL O SRA & AN A T b
NTH 3, 7o DM A AR~ 2 0
FED6AETICHIET S, wWhwaERLUEIIH A
DHBILHXR-ISbEALND, K-3iF, X
FEARTORSHRTH D, MEHIEM LN, b
SEBLLDEHEZD, 1o, ERUMNYIEEZEH

ELHEME TS N EEHMEMIL, 108858 THIS
HEEEL, TORGTOMERY, A8l
LTHBENORBICMB T RETHEEERZ S,
UE, EROBAKMNEC X 2R EmEHRc oL T
Btent, UVERIOBALMEERTEACEL, KU
rehRERT 5,

Ot RARILRSED RO ITARE N 2 E£B L THRE
T3,

@5 FUNRN D IESIR L LHER T 2,

QRIS T = Y AN DS A D ATRE A BB 13,
ZOMRELEHD, MU= TH %) ORURS
RT3,
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[E1
Resin exudation
E—4 SO B O HHAR
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Mortality of pine trees and tree conditions
at the time of treatment with chemicals.
—Mortality of the first year after treat-
ment—

@xt RN Oz (ERAROBUZHA) ik, X
ATHES £ 721 38HE T2 - T, [REICIE, BB
W 2 BiE T,

Gt FHLEL L N2 HE TR, HHT 3,

igokc, ERIOBAMEILZ, HREFOLER
frortho—B e L TERD AN S <& T, BB
TELLOTHAVEEZTWLS,

2, KB

BIAROFRE 2 EH A CTHERL & 5 £ &R,
HL O RBBIOMBEBOFEIRDE, HEEHIIOL
THESCir A, HBBEOENRTHE S I
) OFEEHRERcO>LWTEB AN OR, K
RN, M, B, WRETH2, BHLELETS
RO b DI, HFEFROMEI L 2FEEPIRTH S
SrEIoNDY, HNIKEFTEIRKtD~S S
HIFYHE, SSETEEIORKESTHS L
25, REFBCOWTR, NHTEZEL:DT,
SO TRIGHO RS b 5 KBURIKE (Beauveria
bassiana) &, BAEEEHSh TV 2 RHFEMERA
(Entomogenaus nematode, Steinernema feltiae) 1=

WY 2 HBRERICOOLTHRRE L,

1) REHREIZLBTY /IS5 HI%) R
B

(1) HEFA®*

HRERQ® : 1980ED 8 A 4, 5H (fHA) & 9 H188 (B
HUKAA) & Beanveria bassiana @O FRE®E (8
HE107/ml) %, #EEHT1 m2 %D 1,000m] AL 72,
BT UK, ¥4 7 TIERENIII T, 3
AL, 19814E 3 ALLEIC(TRW, =874 2 % YDIE
TR RERL 12

READ : 19824F 8 Hic SDY i TiEse st B. bas-
siana IEORTF 5K 5°C DWHMICRIFELTH E, h
ZEAEI0A26 I RRIKE Y 4 80k THRIBW (K
107/ml) &L, #— 4 ORETICREL 12, B,
YT HIFYOHME VAT OANLHS T AE IR
FFRBWE0.5ml B TEAT LI Hhr Lo, 10, 8%
Hitk04hHi320°C OEHENICRTL, ZETRLHEZ
SR 2 BB L 1o,

RE@®  £— 5, 6:cRD LIEHT, B. bassiana
HORFEmN N CEAL, SATERCEON
BEANnL, 7-FRy s 3EKET:2, By v—
VIR IERSE (530 2) Ui

(2) HBEBLUHE

KEH (1984) DEER (RER2, £—4) »5, B
bassiana T§1x 7 2 £ VIR L THESHLEEEZLS
A%, PRI 2 FIE U B TR BN (i
B IBA 4. 7%, 1P ARTEAT T18. 8% DA HFE (b
57, 1984) T, +AEEEEHFTEST, vk
U THPSIRICRRE O T 2 BhE S ¥ 208, 5
DHETHA 5,

F /e, TRWIRHICK T2 B, bassiana BOKFAG
RERSE (%—5, M—-6) 2R3k, BAMKHAL
X3RRI, ha X 0 20kg BEDRFO#EAMA T AT
Boohd, HRMEHEFNGUICULBTY, HEHK
SOBPEICIE, BAENRFIERPOSIF I
FOBREMHET 500, vV ORI O FEI6L
PEHL, FHE LT OFEMELS EORERFSRD
D (ARE (1982 1 KFER) ckde=y /=57
# 2 &Y RBOEMC 51T 5 Beanveria bassiana §
MRFOERE» LD ECBET2.)2WET LR
URMRRERE I, HRICBER S NIBHE OB
5252 LPETILENHZ S,



R—2 FREAOHEBIIAIZL DY OHBEFOFHIR

Preventive effects of nematicides by trunk-injection against the pine wilt desease

B oo K & &
B A # 8 g x Size of tree gt R O
XML B A B8 £ A cc = B . K%
Kind of Test Date of Year Amount of DBH cm H cm No. No. of (%)
namaticides place treated inoculated namaticides Diameter at breast height Height tested dead trees Mortality
/tree B/h~BXK Rl B/~BX ¥ oy
Min~Max. Average Min~Max. Average

MTS*™ 3/K (a) 1982 3/28 1982.7 72~ 207 9~15 12 7.0~ 9.0 7.7 20 1 5
10/X  (a) n n 340~1000 10~17 13 7.0~11.0 8.6 10 2 10
3/m*  (a) n 1983.7 84~ 207 10~14 12 7.0~ 8.0 7.7 19 0 0
10//m? (a) n n 300~1000 10~17 13 7.0~11.0 8.6 10 0 0
3//m* (b) 1983 3/23 ” 351~ 753 18~23 21 8.0~13.0 9.8 10 0 0
5//m* (b) ” ” 345~ 920 15~21 17 8.0~12.0 8.9 10 0 0
10//m? (b) n n 460~ 800 12~16 14 7.0~11.0 8.1 10 0 0
3//m* (b) ” 1984.7 351~ 753 18~23 21 8.0~13.0 9.8 10 1 10
5//m* (b) ” " 345~ 920 15~21 17 8.0~12.0 8.9 10 0 0
10//m® (b) ” " 460~ 800 12~16 14 7.0~11.0 8.1 10 0 0
3//m* (b) V] 1985.7 351~ 546 18~23 20 8.0~12.0 9.5 8 3 38
51/m* (b) /) 4 345~ 920 15~21 17 8.0~12.0 8.9 10 3 30
10//m® (b) » » 12~16 14 8.0~12.0 8.1 9 3 33
3//m* (b) 1984 2/25 1984.7 540~1350 20~32 23 10.0~12.0 10.9 15 1 7
5//m* (b) n n 225~ 600 12~18 15 6.0~10.0 8.5 13 1 8

*a ! Watauchi, kuroki (Altitude : 150~200 m, Pinus densiflora)
b ! Funaki, Jyoyo (Altitude : 250~300 m, Pinus densiflora)
*MTS : Levermisol hydrochcloride (4%)

D[l

YL « OGO H O 4 2

19



£-3.1 ZHEHEFOBEREAIL & 2 FHEIR (BBHIGE L61FEDFEA)

Preventive effect of nematicide by trunk-injection against the pine wilt disease (Injected in 1985 and 1986)

R o & (1985.21EA) B R & % (1986.1FA) BRAEDOHE (1986.28EA)
Abrayama Nata Ikinomatsubara

HEm mARE L ommak g @@ F L wmomox s o E L w ok (0

Dl(z:llr;\;lster Amofunt No. of No. of dead trees (Mortalily) No. of No. of dead trees (Mortalily) No. of No. of dead trees (Mortalily)

T mew WL SR w05 NS ST e L S Y
22 100 7 0 4(57.1) 147 0 1(0.7) 0
26 150 77 0 2( 2.6) 1(1.3) 218 ” 3(1.49) "
30 200 163 1(0.6)  3( 0.9 1(0.6) 744 13(1.7) 11( 1.5) 16(2.2) = 212 " 0 ]
32 250 92 0 1(1.1) 289 5(1.7) 13( 4.6) 7(2.6) 81 " 0 N
34 300 58 0 0 290 3(1.0) 10( 3.5) 2(0.7) 58 ) 2(0.6) )
40 350 191 2(1.0) 3( 1.6) 477 5(1.0) 16( 3.4) 6(1.3) 118 V/ 1(0.8) 4
44 400 99 1(1.0)  1( 1.0) 165 6(3.6) 12( 7.5) 2(1.4) 22 N 0 n
50 450 87 2(2.3) 2(2.4) 107 2(1.9)  6(5.7) 3(3.0 16 " 1(6.3) "
56 500 33 0 1( 3.0) 28 1(3.6)  2( 7.4) 2(8.0) 8 " 0 "
62 550 14 0 (7.1 15 0 2(13.3) 0 0 - - -
68 . 600 1 0 1(100 ) 4 0 0 0 1 0 0 0
Tj:-a] 822 6(0.7) 19( 2.3) 2(0.3) 2,069  35(1.7) 80( 3.9) 38(1.9) 881 0(0) 8(0.9) 0(0)

Total dead trees

25( 3.0) 27(3.3) 115( 5.6) 153(7.4) 8(0.9) 8(0.9)

* Number of dead trees by natural infection **Nematicide : Mesulphenphos (50%)

& S BMAuEmYEWEWMM



F—3.2 BapbRIOBEEAC L 5 TR (EME2EDHEA)

Preventive effect of nematicide by trunk-injection against the pine wilt disease (Injected in 1987)

BIER W A

WX (1987.2(EA) FIKAE (1987.21EA) XS (1987.21EA)
Nata Odake Imazu

2oL owomos o s ommEw wm Tl owwmE s ®

P

. (m/?) 3 e ¥ ! " < # ;
Dlgln'::ster Am ofu nt No. of No. of dead trees(Mortalily) No. of No. of dead trees(Mortalily) No. of No. of dead trees(Mortalily)
‘ 0 trees - trees - trees -
e 1987.6 1987.10 e 1987.6 1987.10 e 1987.6 1987.10
cm nemat. injected June 87 Oct. '87 injected June 87 Oct. '87 injected June '87  Oct. '87
22 100 920 1(0.1) 16( 1.7) 39 0 1} 646 0 6(0.9)
26 150 536 5(0.9) 4( 0.8) 60 0 " 404 0 5(1.2)
30 200 315 2(0.6) 7(2.2) 53 1(1.9) n 266 1(0.4) 1(0.6)
32 250 104 0 5( 4.8) 21 0 N 86 1(1.2) 3(1.2)
34 300 69 1(1.4) 1( 1.5) 17 Vi n 69 0 0
40 350 100 4(4.0) 2(2.1) 42 n ” 99 ” n
44 400 22 0 0 11 n ” 21 » n
50 450 27 1(3.7) 3(11.5) 8 n ] 13 n 1(7.7)
56 500 6 0 0 5 n n 7 n 0
62 550 5 0 0 1 y] ” 0 ” n
68 600 1 0 0 0 " n” 0 n ”
& 2,105 14(0.7) 38( 1.8) 257 1(0.4) 0(0) 1,611 2(0.1) 16(1.0)
Total
* l 52( 2.5) 1(0.4) 18(1.1)

Total dead trees

* Number of dead trees by natural infection **Nematicide : Mesulphenphos (5095)

LTI

ARG - GUEYTT QMR O 4 2
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R—4 H3xYsvkdicts 3B, bassianaDIREFE
SR — 19824127 7 B —

Inoculation tests of Beauveria

basstana preserved at different

conditions to Monochumus alternatus adults (Date of inoculation : 7/12/°82)

B OH W o ft A E47 T WE DK % =Y ﬁi%ﬁﬁé”
R E i B i 4 B OB M H B K B %
Condition of No. examined No. of No.germinated  Living days Days for
B. bassiana dead insects germination
1 3 3 3 7 13
11 3 3 3 7.3 11.3
i 3 3 3 17.7 21.7
control 5 2 1 53.5 54

1) EEHOSOEME D S OFHH K

Average living days from inoculation (dead adult)

2) B 5 ERBOHOEMEL» SO FIHEK

Average days from inoculation to germination in the germinating adults

3) HE&RM (BEIX19826£10A268~128 7 A1)

Conditions of examination (Temperature from 26/10/°82 to 7/12/°82)

1 #5°C
Constant condition at 5°C
1I #120°C—3E
Constant condition at 20°C
[l Room condition
¥ 12.6°C
Averge
Iiks 25.9°C
Max.
i 0.2°C
Min.

2) BRBAEMBROTY/TYSHIF)IIHT
YT

GERARFEOABERNLE, v~V /28I 1%
(Monochamus  allernains) BEER T & Uy 4 Medg o
(Entomogenous nematodes : Steinema feltiae) H¥)
HTERwh v JE2filo7:Dit, 19804E10HD
ZEThHd, TIT, 2% 19804ED11H » & il
BERNEBRETL >/, 1IHI2H, ¥ y—Vichlif%z
WM&, R575 3% ) OBES~EMYB%E 1 BidTH
L7 b DI S. feltiae ® DD-136 Fofitth % 1, 5005142
it e WRICBRTEZZ EDMREAL, 22T
RATRHCRHEEALREEAL, 1 RALK
1,400~4, 2000/ L 7o 58, K- 6D L H1c25°C £
BT ThIZI00%ZBTE % 2 L 2RHAL o8, 128
DEBTRIRSEL /2T L &, YRR BFEVR
REBFATHRAT B Lok h o tedic, BB

R

Darkness

Darkness

B O F
Under sunlight

ZHEL T, 20H, B E IO ERIEN
FERIC & B [ R RRIIC X 5 £ MHbEREOH
] L 0D RN 198E» ST M, FERIHIER
B0 (s 1984, Fif . 1987) 2k ->T= 57
A FYICHT BARBIRERMThbhl, £hiC
X0, MAD=Y 54 %) icdd 2 RIBFAEERSR
DRI IEES N, ThEd LI, BEORER
O E 2T, 1986~1987T4EICE D, HElimsiEs
WO 5 H 3%V ICnT 5 RO EERNORAZ)
REemB Ui, 7, RRBRO—HMIiE, 1986FEDHA
HEZSNMEHBASTRERL TV 2,

(1) EEFH%

MR YL, Steinernema feltiae ® Mexican FDRE
WSS (SDS /34 4 7 v 7 AL4Eft) T, #
AR, BNtk UCRREEARORER, £-T0
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(1984. 2088 : 1 %1 : @K EAKIE GG,
@+@RIEAKIE MTS)
Mortality of pine trees and tree conditions
at the time of treatment with chemicals.
(Mortality of the first year after treatment
in Feb. 1984).

Spores of Beauveria bassiana

A

S P, A
<3
B8

B—6 [3b DAL

Spraying method of Beanveria bassiana
EBDTHD, MBI, WEICE~ SRR
Kiz, FrEgftofRbRER s FhoEZFR oo s
KIBATT B HitheRorc, BREGPK L2 SMET

HBDEIEEFEL &, Thh SRAFLEE R HKIC
HHMLT, MASROERLHERS 2 HikeHof.
i, ETREEERFEMGDONE LR 12,

(2) HRRUEER
BRER-TER-TICRO LI, MBOHHISIC
&% S. feltive D~ Y AKADfEHE~Y /=55
AT FVINTLIREMRIROKTDH S, 4 AL
O, %L T25°C 1%k T DR T50~80% D%
HHRHG SN, 15°C TOMBELLH L, BHTD 1
A THRNED SN ol LT3, 25°CHaE
WREMT ORMRU L 1 ARAIEIIE, K- 6 O
FEBRCHBUL T 5, FHORBRT LHE TOM
FZREATG L, S, feltive DT GET I EL SR
B2ENFH, BHTORI T, K- 8IRD LT
HARBIIATIC B 510~ 1A OB S B2 b L &
ATW3, &7, HAROMORELROE®RTE =
— VB E{TR o 0ch, E=— LV #BR AR TR
RloErhUnhor, E2—UHHKIE, FAoH
~DEEE RIS, M RS RS AEEL H S,
WIFThICR &, WY Y AAMNDT S, feltiae DIETHC
BEBEG LS IS TunE, 2hiBEiEdbE 04
BCMELLWEH#2 5, S feltize DRI L B~ 5
SHIXRVOERMAEY S 2 Y OFYRER
THB L, 3ANA~4ATAL10A i, Haek
EHT 1 m* 3050075 8~1, 2005 fAERI 5 Z L (C &
BIETERIE, 70~80% (FF4h) LieoTw 3,
BED &S, S feltiae io X D BEHAKND= S 5
HIFYETO~BOUDWLTRHETES L IFIET
Efo LnL, —MCHAlE N TV SRR L D%
HYMITEL L, M-T256bH3 L3N
KISk > TRBBFIc oY 2420, WET
~REdnFvoSNSL, L, BESOMMLEE
MR T O R L THW 50T, & ORI
TR LM SR RN L Iov,

3, RYI/RYSHIFIBBROIHOEZ—IEER
DA

MERUUEH M OB & 2 MERBHOILBIC D
Tid, O (1972), WS, REE (1974), [EFS,
Big e (1976), &0, s, (s (1978), s,
ek, WEH (1979) FowETLHOHTHY,
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£—5 Beauveria bassiana® =¥ 5 % 3 Y RBICHT 2 R HHR
Insecticidal effect of Beauveria bassiana against Monochamus alternatus adults by spraying spores

19854

A 2 M
R B X %A WA mMAA B #pdiltg/m PLBE W 2 B % £ %
. Date gath- Amount of A B8 Rate of
Utensils for Date of Date of h Days of s
: ered ! spraying No. o germina-
breeding culture spores spray spores en?g:eeﬁfce exmined living tion
(g/m?) g (%)
VA AL A 6.2
4.17 6.19 6.27 0.02 6.27 10 1~8 40
food package
417 6.19 6.27 0.04 6.18 10 8.3 70
» 4~14
6.19
By v—Lr N 8.1
R 6.19 6.27 1 6.17 10 T 80
Laboratory dish 4~14
117 6.19 6.27 2 6.20 10 e 9
6.10 7.1 7.1 0.25 6.10 8(10) 25
ST _ _ _ _ 6.10 _35.6
Control 222 1~97 0
(7—Fkr8y2)° 6.27
*7—Fsy 7BFMI10.5X17.5X 5 =920 cm®
Volume of food package : 10.5cm X 17.5cm X 5 cm=920cm?®
SRER Yy —LDKES D 24cm, FHA50cm
Size of laboratory dish : Diameter : 24cm, Hight : 50cm
R—6 V/F 77 I4YOMNYHLRIKICHT 5 Steinernema feltiae® a2 O itk
Diffrent applications of Steinema feltiae to pine logs infested by Monochamus alternatus
Ak o o A f#t AR 3t iy
# W # & Treetment of pine log (7 B i me:
A B I/ § i3k No. of No. of Mortality
Date of No. WA BEH®% DR tested dead %
inoculation  inoculated JIII Befor After insects insects
inoculation  inoculation
KICEIR = — L
K Vinyl 25°C 2 1 50
Dissected 4
covering % 2]
1,400 2 0 0
Rooms
1/11/'80 ~4.200
. 50, 0
FATL 25°C 2 2 10!
€ AN
3 0 0
Rooms
Kic#im Ee 2
_— 1 0 0
Dissected Rooms
25°C 4 4 100
£ N
2 0 0
Rooms

* 1 1,400~4,200 nematodes/an entrance hole

LIRS

Temperatuer condition after inoculation

*** ! Logs were dissected in water befor inoculation



87 RFLEHEcEsey /2558 3% Y Ok
Application method of Steinernema feltiae for control of Monochamus altermatus

% M # W [} S-S ) B SR I DRIE A £ B ¥
4B £ K| B B (U </ G I N # mm cm % L % No. of PiANE: Sy
Condition Year Date of No. of No. of Thickness Central State of No. of tested Mortality
treetment inoculated logs of bark diameter bark entrance insects %
Jit of log holes

B % 1986 4.3 1,20077 10 1.5-2.0 9.6/7.3—13.9*" 73/20— 95°° 178 99 90.9
Hothouse 3.28 60077 10 1.5—4.0 [10.7/8.3—13.9 85/10—100 73 48 79.2
Cont. 8 2.0—9.0 |11.4/11.6-15.4 91/60—100 57 44 2.3
E=—n 4.3 1,200 10 1.5—3.0 |10.7/9.1—13.4 80/35—100 131 68 80.9
Vinyl covering 3.28 60075 10 1.5-3.0 |10.7/7.3—15.1 80/30— 95 152 86 74.4
Cont. 8 2.0-6.0 |10.3/6.2—15.6 60/ 5—100 68 47 4.9
%F st 4. 3 1,20075 10 1.5-5.0 | 11.1/7.2—12.6 85/70— 90 164 97 75.3
Field 3.28 60077 10 1.0—4.0 | 10.9/6.8—12.6 73/10— 90 210 95 82.1
Cont. 8 1.0—4.0 | 11.0/7.3—15.9 78/70— 95 104 67 10.4
3 = 1986 10.2 1,000 10 1.5—-3.0 |12.0/7.3—17.5 96/90— 100 167 126 83.3
Cultivating 10.2 50077 10 1.5—4.0 |[12.1/7.8—-17.5 93/80—100 181 155 64.5
yard Cont. 10 1.5-3.0 |12.5/8.0—16.4 94/90- 100 213 164 3.0
E=—n 1987 4.20 10 1.5-6.0 |13.8/ 6 —24 84/60—100 149 126 73.0
Vinyl covering 4.20 10 1.5—-7.0 |12.8/ 6 —21 85/70— 100 119 116 75.9
Cont, 10 1.5-6.0 |14.1/ 5 —25 90/80— 100 121 101 7.9
g st 4.20 10 1.5—4.0 |10.9/ 7 —15 71/20— 90 197 142 71.8
Field 4.20 10 1.5-5.0 |[12.2/10 —16 77/10—-100 143 117 69.2
Cont. 10 1.5—-4.0 |10.8/ 8 —15 80/10— 90 138 98 9.2

*No. of inoculate JIII/m? (the surface area of pine logs)
**Mean/Min.~Max.
***Average mortality per log.
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Molality (%)

Nean temperature (Day)

68 TRBEHERBRBER BT

100 = 7= O 100~ O =~ 100
- green house . . vinyl covering PR
o =Rl of 4t o cujrating
80f vinyl covering g3 80F under the ~ 80
| o KB4} D pine trees §§
open space & 3 P [
L 3 R
S ©
50}~ Z50f = 50%
% %I %L
o o g tF et
i L 1 %
1.200755 60077811 ) Control 1,00075 41 500780 Control S 200F5E
; 1 . : GO0 12000506 C
12 106/n? 6 X 106/n7 10X 106/ 5 X106/t & X106/ ]"X;llf/n ; Control
Date of treatment - ”
Jate catme
Mar. 28 or Apr. 3'86 .]'\;)‘r‘ ';I({t;'? tment (I;ﬂllc ,og‘lrc;llnwm
C o ct. 286

F-7 RUFEMBRIICIZ=Y /=8I h 5 ORER
Mortality of monochamus allernatus by Steinernema feltiae.
* 4B * No. of inoculated JIl/n? (surface arca of pine logs)

ol gt i3 sy, Ak

Treated

M

Investigated

Date

H-8 RAFEMHRIDOKMEHAORR
Temperature and precipitation in autumn
season (1986).

F L1979~ 19854 1 1 CHBAAD = ¥ S
HEERTHORBILES(BELTWS,
WEMBHHROLM L LT, ZOMDOIELLNAR
TR IH 2 £) OB 2D, L
FAEMATTRELOBE P, REHBC AR NS
WERM OB, - AVEEEEERTERWSE
#zl

%I, 1980 B TERBE NAERE, EHS
(1981, 1982) DMEEZBHFITL T, 19834 & 19844F
ICREROER, WHEMERECHERLLIE= -1
Bk 2WBRBEBRE TR L 12,

(1) HBhH®*
RBO : WERLESomEEERA (L) N

&3

(Au(l) uoneudoaig

¥ - .
¢ /‘ L ¥
| HAE (112 30)
Luminous intensity
a / HE91BY & 1250001
2 os0f y R S at direct diays
é " / T RN
& Hi1g%) \).‘ at cloudiness tempolarity
o3 Yo—-nAITE
y [ R
fpaddaay
20 g
! I
a 15 218y Time
B REY LRI o = (N (1980.6.18)
(June 18, 1950)
under the sunny place at fine weather
40 ” T
:c¢ /“’“r\l ——Ez—an
3 goee ey, !
R N —
2 " ik S (14230
£ SUHAY © 4500~ 50001x
L. —BYARE 1 ROO~10501x
3
9 15 218 Time

EfFRSLIE D = — A NI (1980.6.18)
(June 18, 1930)
under the shade at fine weather

BIX €=—n [l
kI

ﬁ“ﬁw @

. 114
| CAK t’:—m‘q.lifﬁz
— AR E=—-nTH
9 15 218F  Time

HRBID E = — L' (1980.6.19)
under the rainy weather June 19,1930)

-9 ©=— A RBNORE L SH

Temperature in vinyl covering and field

condition.

O : The upper part in vinyl covering [N
* ; The under part in vinyl covering € =—n PP FE
@ : Temperature of field condition X oM
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12, KEEIROES, MBItz IFiaL, 2ok
0.15mm B &= — L THRIL 7o, #BRHUHRI3 19834
5A30E~8 AIATH S, Wik, PHLiRLS, &
MO g L s B, B ALEE N,
ORBMAARL0A 2 E il U, WHEAEL 72,
FTECE, AFLEG Sidss, BB e RIBHIZE
ML,

RO @ BB LCHNE, BE 1 m, #4m,
28 8 mICHAROERIB LM 2HA LY, hE
0.2mm D &= —n THRIL 22, RO, 19844
4 A~19855E 1 B Th 5, M, B LR

2%

=

xK-8

KREIKEICK LT, MOKNEE, AE, ALY
FHFEL M, BRSBTS 5 B %
WERDHL, WML, BATLE, BRHTLE, i)
FECHRBEBTEL 7o,

(2) FERBUHR

HBRIE, £-8, 9, WOEBHTHS, 19834ED
FEIARD m® 1D B FLE0E L. 208, 19844 LB T
1.4, pEET2.3M, TRErC2.8M, afkT2.2fe i
2TW3, g7, WATLBUSHT S REHFLEGE, 1983
FETN%, 198440 FRT21%, WPET53%, TR

Eo— @Bk a=y /5o h 2 & YRR REREM

Effect of the vinyl covering for control of the pine sawyer,

Monochamus alternatus.

i B
Item

g #

Contents

#o & o Bt
surface area of pine logs
[ & .
No. of flight holes
m2 o i FL B
No. of flight holes/m?

44.26m? (1594<)

55 {14

1.2

EEUI 2 NS 1 1

Surface area of cut pine logs

3.33m? (104%)

% A fL ¥ (a)
? L& 103 {1
No. of entrance holes
B of FL & (b) 11 4
No. of flight holes
(ba) 11 %
m3 DO FL R
No. of flight/m? 3.3
(Surface area of pine logs)
4 -
i A} o7
‘6 Larva
Qi i
=1
£ 6
g“ﬂ‘ﬁ Pupa
su ®o A 1
°,b,;3 Adult
o -
z. &t “
Total
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R-—9 CZ-AHFEIALBEEMOSY /2554 %) OFHCBHTILE (19844F)
Numbers of emergence holes on the pine dead logs in vinyl covering
fit R & ¥ g REE B L& £ @ it m* % D
Position (cm) (m?) fi & L &
in layer No. of Average No. of emergence Surface area  No. of emergence
tested logs central diamater hols of logs hols/m?
t 664 7.4 231 169 1.36
Upper
i 511 8.6 349 150.0 2.33
5 . . .
Middle
T
567 10.5 511 179.7 2.84
Lower
% 1,742 8.9 1,091 499 2.19
Total
F—10 E=— BB & 2HRRBRIMER (19844)
Result of wood-cutting of the dead logs in vinyl covering
# ® & % g mtHD e s g
i g’j & A H i No. of dead insects 7 M Ota‘iit
Position i b1} y
in layer xR » Ein i 1 & rate
w BOM ow ow o owma owm omoam o om P
O ® ® @ ® ® Larva Pupa Adult Total @
E
4 8.0 12.9 701 149 11.6 304 61 51 416 1 21.3
Upper
i 39 9.2 135 490 262 19.4 112 11 36 159 6 53.5
Middle ) ' ) ’
'F
34 10.5 11.2 542 249 22.2 168 18 32 218 2 45.9
Lower
&
117 9.2 37.4 1,733 660 17.6 584 90 119 793 9 38.1
Total
w R
8 = 32 8.3 14.82 347 200 13.5 58.0
Net house

* The net house in Fukuoka pref. Forest Exp.Stn.
@ Number of test logs
® Average diameter at center
@ Surface area of logs (m?)
@ Number of entrance holes
® Number of emergence holes
® Number of emergence holes/m? (surface area of logs)
@ Number of living larvae
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xR-11 BERNL 2+ OFTRE
Mortality of Monochumus altermatus adults exposed in different temperature conditions
A B B it HE i )] it A 3 L & % T %
(1980) 1 ®
Date of test Temperature Times of No. of tested No. of Mortality
C) exposure insects dead insects (%)
6/19 50 1 30 27 90
n 45 1 20 2 10
77 4 50 1~3 40 40 100
7/18 45 6 40 37 93

Uper surface of vinyl cover

E=—n kifi
ez—nsnontin © o= N
Place of flight holes Non-flight hole %
0. 1o/ 0. 2l
Thickness of vinyl © 0.1m Thickness of vinyl 0, 2mm
Qu 1ty f WA — DM S em BRETLO (TR
Year Place Kind of vinyl Jpickuess - ronce of
AT T i 0.15zn
In the sunny place New
R TR W
In_the shade New 0. 15mm ©
[LUTEE A 1] .20
1981 In the sunny place ul(l.
VIR [ 0. 108 o

In the sunny place New
(o M ANF ATFAN IR HU ot
The flight hole was made  The flight hole was not made

H—-10 v=—nrA~oBbf ot €=—1po
S & BB O
Effect of vinyl thickness in the prevention
of the adult escape from the vinyl cover-
ing.

46%, RT3 THD, E=—L#H LB TORH
EHEFLTw3, &7, R—HoWREERNTOR
AFLEGI AT B RH LR IZS8% TH o 1, KIS, Ht
SERF e RS b, 1983E THT8Y%, Wi & R
11%, 19844 THHRT74%, #1196, MHISKDILHEL
oTHY, PROMENH S H>Twb, E=—n
BEIC XDV HAROR TR &8¢ 5 2 Lidilikan
Ihed, Eo—nofiizE»ont, c=—rst
ANDRYTH I FVDORBIEENEFEZ SN, HERE)
Rix100% & @ ST,

KEAS (RRER) wEde, £-2THHemL

L3S, A2 FVURRIISCC 1 BHRETIZLALSE
T3, B-91, F=—AHBHOE=—LRED
BEZLERDOLLLDTH S, » %) IHeBEN
DEFRIFICIE, E=— LA ESOBEH50°C Mo
Rl 4 BERILA ERE S, PHERRERBIZIZ L A ETBTT
Pr#Eiond, E—=ETHZH, 0.15mm TH
HRATETHS, LrL, Btics3s e =— L
BHER (19804, KRXS % —-12, ®-10) TE=
—VICEERR, e shA L, RO =—
VARDOKELERMEG T &, RS (1981, 1982) @
BRTHL.ImmEBEOE=— A TRBEHEEE LD, <
FI2AIFVDEZ—LANDEENDHZ L Em
5, E2—BEI30.2mm B EHD T LA LL,

Bk, fiic & 5 il X UH A ZEHIC B W TR
ISR BEEIE 23 1T 2 2 LA, B % ILRtS
L, #3%)OPLBRBANIGE=— L M+ 2 2
Lk oT, HEHMLSIUEBRLT 255 h 2 %Y
ZI0%EBRTE D Z L R E NIz, 75, E=—n
EERREEOE M 2k o E=— L2 AT 2
EHTARETH 5,

w B

1. BBEAOBREIAICL DY OBRERFED
B&

B ARG & 2 B2 BH D MR B FRRIR % 3
L. ZORE, EHLLERGHADOTHIREDH
LEHB L UTFHHROBOHAEROERIXNDL S
NThH3,

E BUMEH BHROBVE
AANT 2 ¥RA (B0%) 1~24 A% 1EH
BV /YT~ (4%) 2~34 ” 2#H
BHAEMES 7L (12.5%) 2~3&F i 2%EH
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55 35 55

£—12 WHAROWHEES (Onagamithu, 1981)

Effect of vinyl covering in the larvae in dead pine trees.

o=l AR w5 A [iZI B/A
o mm (A # ¥ L BCA) L OB(B) (%) &
Yeartested Thickness Position No. of No. of No. of Survival 0
of vinyl logs entrance  emergence rate Tested place
tested holes holes
L B
1980 0.15 H 31 329 6 1.8 | i
Upper in Sunny place
W 3 386 29 7.5
n » 1 . »
Middle
"
” » TR 3 355 38 10.7 ”
Lower
it 96 1,070 73 6.8
Totla ' ’
O =
1980 n 22 357 105 29.4
Upper ° in Shade
R
” n 27 98 11 28.4 n
Middle 3 3
R’
” ” TR 38 382 88 23.0 »
‘Lower
;:ﬁ. 87 1,137 306 26.9
Totla o )
L 0 @\
1981 0.20 : 2 89 4 45 ;
Upper in Sunny place
I
V] ” V] 74 5 6.8 7
‘Middle
< A
n ” LR p 126 24 19.0 "
Lower
" 60 289 33 11.4
Totla
ol | =
1981 0.10 i 20 64 0 0 o am
Upper in Sunny place
U R 132 20 15.2 4
Y/ n j Y. . Y/
Middle
P » L » 117 23 19.7 »
Lower
i 60 313 43 13.7

Totla
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2, KRS

(1) RECRREIC LBV /=8I0 3x) O
R

Beanveria bassiana DWETF- %~ /=¥ 7 H 1+
DR, o, RUNSEREAA Y 5 L1k o T, 100%
BT & B, MAGEUIRT 3 MR OIS L s
NIRRT O SRS DS D, Fickas

FEITH S,
(2) BRaydtMgho~y /2y sh i3 Yicwy
2 ftif ik

RV TSI IR)OMAMEIIH LT, A (4
) 2B (10H) s H&ilift 1 m? 1) 500~1,20077
Wi R A MR 2 Y 5 2 & T, T0~80% 8

TE 5,

3. RY/RYSIAIXIBBROIHOY Z—HH
Ings:|

YT ) PHEBHITC M R e = —
NCHRT B LT, oY /o8I h 34 £100%5%
NTES, Uy, PHEBLRR G, E— Ry
DIMELACE VT T E00THSH, L, HET
&, 0.15mm O E=—ACTHNETH L, FHERLR
WD —=AWHSARL L DT, E=—nDlis
1£0.2mm A E L vy,

5| ek

LGRS - St - i TRR « KILF— - g
BRI #HRBIC L Y/ TS IRYD
bR, FRbkBAZE. 30 (8) :130-132, 1981,

TENRGES « kS —  HERIC 3~y /w5 T
¥ Y OHER, FHPHE. 31 (8) 1 143-146,
1982,

MGG | RS AT X 3 EYEYEERRIE O
F& BRI (BRERETE 1), 31-42, 1987,

Frifd—1E « TUENHE « BHOGHE - RS - 85l R
Ry 4 4t Steinernema feltiae O~
HEAKADEHETY /=Y IH 204
SUIRH A BEERNR, 95M B Rk, 479-480,
1984,

NI D =Y 2L s F oW SR (2)
——HBL ah# o ¥ A P & gegpd )y
ARSI, 28 0 151-152, 1975,

AN - PESHERE o FFARREI | FEANO HURALEE I
LY WA L F a FHTIHRED, O
PILWES, 39 : 161-162, 1986,

KIHHE - &F T « NTIT] - KA L 50
I H Y A VORI, BHZTRER, 37 ¢
211-212, 1984,
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