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On the Withering and the surviving Pines at the heaviest
damaged Area, the Shirahama Experiment Station,
by the Pine Wilt in Wakayama Prefecture

Tooshiu FURUNO, Sei-ichi OoHATA and Kbsji UENAKA
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Table 1. Stand type of research area

Compartment Natural Plantation Nursery Others Total
stand (ha) (ha) (ha) (ha) (ha)
1 1.63 1.61 0.12 0.19 3.55
2 2.16 3.60 0.16 .29 6.21
3 3.30 3.08 0 0.16 6. 54
4 2.03 2.98 0 0 5.01
5 2.18 0. 46 0 0 2.64
6 3.9 .52 0 0.26 4. 69
7 3.60 0 0 0 3.60
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Fig. 2 Annual fluctuation of the total numbers,

the total stem-volume. and mean stem-

volume of withering pines by the pine

wilt at Shirahama Experiment Station.
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Table 2. Annually withering pines of 30cm-over diameter at 1~7-compartment
of Shirahama Experiment Station

T Year ‘ , ) ]
T 66’67 68 ‘69 7D 71 °72 73 74 75 76 77 78 Total Survivals
DBH (em) ™
30~40 0 35 3 4 10 40 65 10 5 3 2 0 150 9
40~50 0 o 2 2 2 3 11 12 1 1 0 0 0 34 0
50 over 1 1 1 ¢ 2 5 8 0 0 O O 0 O 18 0

1973H4ECIRINESTER OO & O T 46cm, 19744503 42cm, 1975453 4dem B3 KBRS AG K
G, 40em PUF, &< 20em P OMAMSE (R Tn b, H%ailkd 24, BEKO R INEHE
®&Hs 40cm T, ZOEAROBED v vEIHFROEREE S SIS - R T, 40cm Pl Lo
KBEARIBIEET TR T RTHE LI EMBbh b, BREAREHEORBARDIHAAREFRT &,
FE—20LDIID, MWEEE 50cm ERA 5 HEDOI8ARFIITEE TR~ THih, 40~50
cm OMARIBIITIEDIZARDIRIT, KMAMNTLE o/ &b b, 30~40cm D& &
T, HEEAMNIALONSED, 1IB0AGHNTH S, ChoOEERS 2 YiNERICIE S
o EHID S BT TH B, 1978EDOREAR 28em PIFC, & ICHHBARI22ED3%1c 72 5
114703 20em PUF ONEKRTH » oo REAREERMICE Mih, B hp~NER DN T
B2 i OB LRICIE » 7o A - JFFY &, 19726Fi0 9T, BRI
WAER L TOARABBOBEROIIET, MEROIHRAMBENL > T3 EE2BD TIN5,
BRI & OFRADOERBRE—3DLD LS, HERBRMLOBEICMET 2 7 I H
LML KR LT & LD ThH b 2RI 2HERITOEL ST, 3 HERIC TS,
4RI BREEAR RS RIS D, ARIRITEIE Lk &itbhbo ABMBERBICENT, b
M 2 ADYERDBA B NI1966FEOWHDOFRAEN L Z2 D E— 27 FTOD 9EHT, A TH60%
METH80% MBI LTV %,

HHEAR M S, AEEREo T2y, 7avyOBRLEOBBENETIE, 6 BLU 7 KT,
AR TI8%, MELTO0% %5, LI 2~5WIEE 6, THIT, MAMBTRELENRAD

Table 3. Annually withering pines at research area (1~7-compartment)

Compart- 1 2 3 4 5 6 7
No. V No. V No. V No. V No. V No. V No. V
Year T~ (m3) (m%) (m3) (m?3) (m3) (m?3) (m?)
1966 0 0 0 0 0 0 2 31
1967 0 2 0.3 0 1 L0 0 0 7 3.4
1968 0 0 0 0 2 0.3 5 &1 5 4.0
1969 0 0 0 0 0 4 1.5 5 3.5
1970 4 3.1 1 01 1 0.6 4 1.1 0 4 3.0 6 2.1
1971 6 2.3 3 03 2 4.4 1 07 13 2.8 13 9.1 35 14.0
1972 17 7.4 11 1.6 2 2.0 0 12 2.6 53 27.6 | 122 46.3
1973 58 16.5 20 2.7 5 1.4 0 38 6.7 | 129 38.6 | 258 84.9
1974 107 12.3 | 170 15.8 72 6.3 66 4.9 (122 11.8 193 22.5 | 170 22.4
1975 78 88 100 7.4 52 3.6 56 4.8 | 121 89 126 10.2 64 6.2
1976 17 1.7 45 4.1 50 2.4 29 1.6 76 4.7 (100 7.2 ¢ 3.2
1977 4 0.4 20 2.6 39 1.8 48 1.8 44 2.2 55 4.5 24 2.2
1978 4 0.6 18 0.5 10 0.6 12 0.6 28 1.3 3 2.2 15 L7
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Fig. 4 Stump-maps of withering pines and position of surviving or living pines.
A A ridge at 5-compartment
B: A ridge of the boundary of 6- and 7-compartment
C: A valley at 7-compartment
O Stump of withering pine, @: Surviving pine, @ : Living pine
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Fig. 5 Prequency distributions of DBH estimated by stump.
[ withering, & : surviving or living
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RSN, = VRINBERE O1972~19744E1, COMANZHN S DBEDSHEA Licz & H8 5
MITTE » too

BRERORBART A=Y, 28=vEHTTOROOT, WENEDEEDOHSETREX »TH
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Table 4. Surviving pines in each compartment at research area (Nov., 1983)

Compartment 1 2 3 4 5 6 7
Survivale s 1 67 52 4 64 4 16

Stemevolgme |02 .09 006 0.06  0.07 012 0.13




Fig. 6 Map of surviving pines at 1~7-compartment of Shirahama Experiment Station.
O P. densiflora (85~100% as external ratio)

o ©5~85%  + )
©} P. densi~thunbergii (35~65% ” )
® (15~35% ” )
@ : P. thunbergii (0~15% ” )

% : Withering from 9, 1983 to 6, 1984
A, B and C: Sample plots of stump surveying
: Area of plantation, narsery and others (Area excepted from this study)
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Fig. 7 Position of resin-duct in cross-section of 20 40 &0 80 (%)100
secondary leaf Fig. 8 External ratio to the total resin-duct
A: External, B: Intermediate, C: Medial in cross-section of secondary leaves
a : Epiderm, b : Hypoderm, c: Resin- in each tiree.
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Table 5. Position and number of resin-duct in each cross-section of secondary leaf of a pine

\\\\ Rgxsxicnt_ k Main resin-duct Sub resin-duct
Leaf No\ External %‘ég‘;te Medial External %nnetgli‘;te Medial
1982-1 2 6 2
2 2 6 2
3 2 7 1
4 2 7 1 1
5 1 1 7
1983-1 1 1 7 1
9 1 1 7 1 1
3 1 1 7 1
4 5 2 1
5 1 1 6 2
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Résumé

In the seacoast district of Wakayama prefecture, the greater part of pines, P. thunbergii
and P. densiflora, were killed by the pine wilt caused by pine nematode, Bursaphelen-
chus xylopilus.

This study was initiated in 1983 in order to list up surviving pines as resistant trees
against the pine wilt at natural stands of 1~7-compartment in Shirabama Experiment
Station located in the heaviest damaged area in Wakayama prefecture.

According to data of the felling and the medical spray to withering pines in this
Station, the felling of two killed pines were put on first record in 1966. The climax of
the killed pines by the pine wilt was observed from 1972 to 1974, the total withering
pines were counted 3; 051 trees, and were calculated 497.8m?® in stem-volume for thirteen
years from 1966 to 1978. All large diameter pines over 40cm in DBH were killed.

335 pines were survived in this research area in 1983, and by external characters, 18
pines were specified P. thunbergii and the others were specified P. densiflora.

If these pines were classified by the position of resin-duct in the cross-section of the
secondary leaf, 277 pines showed 85~100% in external ratio of resin-duct were specified
P, densiflora, 17 pines of 0~15% in ratio were specified P. thunbergii. Other 41 pines,
that is, 31 pines of 65~85%, 8 pines of 35~65% and 2 pines of 15~359, were specified
P. densi-thunbergii.
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There were observed the hypoderm arranged one or {wo row of cells in the cross-
section of leaf. The hypoderm of 18 pines arranged two row of cells, these of 316 pines
arranged one row of cells and the leaves of other one pine had both of one or two row.
The specify of P. densiflora and P. thunbergii by observations of the hypoderm considera-
bly accorded with that by the external characters.

The greater part of surviving pines have kept withering branches and twigs. In June,
1984, one pine among 335 surviving pines in 1983 withered by the pine wilt.

334 pines will be observed continuously on resistant tree or non-resistant against the
pine wilt for the future.



Plate T

Plate 1 Past and present view of a part of
research area
Photo. 1 (Oct., 1974) and Photo. 2 (Jun.,
1984) : 2-compartment
Left side: Japanese red and black
pine stand
Right side: Loblloly pine stand
Surviving pine : P. densiflora, Ex-
ternal ratio of resin-duct: 99. 0%,
DBH : 21. 5cm, H: 12. 3m
Photo. 3 (Oct., 1973) and Photo. 4 (Jun.,
1984) : 7-compartment
(5) Photo. 5 Maturation feeding-marks of Japa-
nese pine sawyer and dead twigs
on the branch of surviving P. den-
siflora (external ratio: 95. 6%)

Piate 11 Various tree-form of surviving pines (Ocl., 1983 or Jun., 1984)
Photo. 1 P. thunbergii, External ratio: 6. 7%, DBH: 14.5cm, H: 11.2 m and
Stem-form: B

Photo. 2 P. densi-thunbergii, 30.6%, 21. 9cm, 6. 3m and C
Photo. 3 P. densiflora, 93. 49%, 21. lcm, 10. 2m and A
Photo. 4 P. densiflora, 94. 8%, 13. 9¢cm, 6. 0m and B
Photo. 5 P. densiflora, 100%,, 24.5cm, 6. 8m and B

Photo. 6 P. densiflora, 96. 2%, 21. 4cm, 8. 3m and A
Photo. 7 P. densi-thunbergii, 64. 5%, 12. 6cm, 4. 8m and D
Photo. 8 P. densiflora, 100%,, 21.0cm, 5.0m and C

Photo. 9 P. densi~thunbergii, 69.1%, 15. 1cm, 7. 2m and B
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