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Relationship between stem height and bark thickness in Kumotoshi-Sugi.
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Table . K F Eic B 3 3 4 5o %

Analysis of variance in inner and outer bark thickness
of Kumotoshi-Sugi

T

nNooB K 2 o 3
Inner bark Outer bark Total bark
Source d. f. thickness thickness thickness
S. S M. S S. S M. S S. S M.S
i . R T ad *% *x
Hi ¥ Stem height 9 1. 3033 0. 1448 3. 2041 0. 3560 7.9650 0, 8850
f& & Replication 2 0.0232 0.0116 0. 4675 0. 2338 0.7118 0. 3559
= 3% Error 18 0.1939 | 0.0108 | 1.9048 | 0.1058 | 1.6851| 0.0936
4 {k Total 29 1,5204 5. 5764 10, 3619

Significant at 1% level
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Fig. 2. ¥ YV 2FXHEENDOHNBHEEDZEIL
Relationship between diameter and inner bark thickness for each
stem height of Kijin-Sugi.
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DEFINE L, AREEOEDIIZ LA EAMKEOERMIERA LTS &N PRA S,
FRIRIPB R RO LB TIREEE 4, JIBD 3 0% 2 HRORELTA Fig. 3 IOR LI, 7843 8
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Relationship between direction of stem and bark thickness.
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Table 2. WRHEEICET 2 S8 ST &
Analysis of variance in inner bark thickness in different
direction and height of Sugi plus tree clones

Source d. f. S. S M. S F
27—y Clone I 7 23,25 3.321 39, 52*
# I % Stem height [ ! 1,19 1.190 14.17°
yil fir Stem direction 1 0.004 | 0. 004 0. 05
i 7% Error 182 15, 226 0. 084
4 {k Total 191 | 39.670 |
|

Cax 1BAKETHEABD Significant at 1% level
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4 3L o
2 o
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& 2 L o
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L . ¥=0.2821+0.8919x
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0 L A - 1 L J
1 2 3 4 5 6

. mm
%1 iA8H No.l Progeny test forest

Fig. 4. N+ ARCLHELEICET 270 v 7HOHEE
Correlation of inner and outer bark thickness between two
progeny-test forests.
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Fig. 5. 7 m — v 31« 4k 3 & & ¥
Number of flecks per 50 cm? of inner bark surface in twelve
plus tree clones.
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3. AXMHEENLE - FRENERE

AFHFA/ Z=NTICE B MBIERICE LU Tid RIS & B8 BENH 2 2 & o hiIicENTY
%o CO®, {EMMEROIE D O XA F KA, W7 v - VRITOAMEED LR ETHE L,

(1) WHEIEDFRRERZ

T OME R U

B EHIIUN M A B RIGHEN A FIERREMARCCHIN TS 60T, 7YaF (1944), &
7 A A55EE), Y7277 Q9FE) RO 474 A54FEL) O4RHETH 5. K55 100 MHikzE
URBERR Uiz, BBERCHIEER VIS EREBTH S, Ihcns@dilic 72 b2 v 09, 17RY
21 FEE DK 10 KT DN T S RO HEET - 720

1 HBRERUEE

4 REONMKEEICHET 27 — 2 200 LickR, SECE - TAERERBRONZ LR, #A
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M5 E#E Diameter at breast height

Fig. 6. (iR 4 RO TR E N EIEOMHEE
Correlation between breast height diameter and inner bark
thickness in four local cultivars.

HoFMTOERNR OGN, CNRBINCE > TRKBH D, BEHLT LE—ETHEO LD - ERE
HORBLERAEO—BBEAR I/ 0 —VThH kD EEZI OND, T19, 17, 21 F4EE ZhZhs
ORI B 7 & b A 244 10 ik E O THE ORI X 2 BB E T~ Z08E, AMEEREBO

BNEIHDULAEROBENCEASNZERSHRNC EBY SR 57, 22T, L4 8BE&AIC
WTER E ABREORGREH A~/ 4% Fig. 6 (TR Lz, WIhORE & EEFREIZ 0.57 DILEER
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Differences in inner bark thickness of Sugi plus tree clones,
between two blocks in a progeny test forest.
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thickness of Sugi plus tree clones
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w1 FBKAETHEIA Y Significant at 1% level
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VEEDRIENE S Th oo UED EnD, WEEEENIHN/ 0 — Vick > TRIED, & SICKBKE
BB OC—EYN 0 OVEESERNS 5 EBME LR oT, Lir L2 a— v HOREEE 0= B
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Layer thickness in inner bark of seven plus tree clones of Sugi.

Table 4. WEEERE 1BYD OEXICHET 5082 TR

Analysis of variance in the number of layers and layer thickness
of inner bark

% 1B s
Source a f. Number of layers Layer thickness
S. S M. S S. S M. S
kK| k%
2 a— Clone 6 11,0569 1.8428 0. 2502 0.0417
S 2%  Error 158 40, 7370 0. 2578 0. 3154 0. 0020
4 {& Total 164 51,7393 0. 5656

w1 BKETHEHSD Significant at 1% level
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Plus tree clones

Takaoka-sho 2

Satsuma 1

Ukiha 3

Sendai-sho 1, Takeda 5

Table 5. & & 5 7 —
Plus tree clones classified into eight types of local cultivars
3]s *'éj_ ﬁ
Local cultivars

4 v 7 # Obiaka Higashiusuki 10, Aira 3
b 4 7 A Tosaaka Hyuga-sho 2, Aira §
# /) 7 # Tanoaka Miyazaki-sho 3, Aira 1,
s~ 7 7 Haara Higashiusuki 6, Aira 16,
¥ 727V Yabukuguri Kusu-sho 3, Takeda 3,
7 ¥ 2 F Ayasugi Ukiha 8, Aso 1
A 7 Y Measa Kimotsuki 7, Satsuma 11,
+ Y v Kijin Kimotsuki 1

BE M O W B 7 Kimotsuki 7
m3m #T7# Measa group doe o @ i 7 11 Satsuma 11
r A xpam mm oo A % W 5 Takeda 5
2 T :A&? 3 W %1 Sendaisho 1
. A £ T % Measa
1+ (Local cultivar)
L L ' |
3r. . O #11k10  Higashiusuki 10
2 FET A% Obiaka group. o ®@ !5 1 3 Aira3
c 2 o0 aa A Ft7# Obiaka
- A /
2 L A <R " 4 (Local cultivar)
N
Bt
2 v
5 vl ' l ]
£ T B . N .
e [~ Yabukuguri group O O i# % 3 Ukiha3
= o Ooo 'y @ fr H 3 Takeda3
:(*E 2r- ® l‘Ai A Aia A 7727 Yabukuguri
- A A (Local cultivar)
1  —
_\Vl 1 | J
3 r T2 XE  Ayasugi group O I ¥ 1 Asol
ol ® 7 3 § Ukihag
2 . *0 o A 7YX 22X Ayasugi
(Local cultivar)
A ( ¥, 4
] b—
] | J
—\Y .
10 20 30°™

MiE(EW) i Xylem diameter at breast height

Fig. 9. % # 2 3 N & K E

Inner bark thickness in plus tree clones classified into four

types of local cultivars of Sugi.
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Studies on Resistant Tree Breeding to Sugi Bark Midges

(Resseliella odai INOUYE)

Yoshiyuki Funmoro®, Takehiko Marra‘®, Masahiro Tajma‘®,

Tadao Topa®, Keiji Nisuimura® and Susumu Kurinosu®

Summary

The existence of Sugi bark midges (Resseliella odai Inout) in Kyushu was found in almost
all region from Yaku-Island to southern part of Fukuoka prefecture and central part of Ohita
prefecture. These areas recognized the existence of Sugi bark midges are really important
for Sugi (Cryptomeria japonica D. Don) forestry in Kyushu, and moreover, the damages from
the Sugi bark midge are increasing year by year. The damages occur in the inner bark,
cambium and xylem by external digestion of bark midge larvae, therefore, timber values are
reduced by the stains formed in xylem. In addition to the damage, in case of high density
of Sugi bark midge larvae, it is considered that climatic damage in stem is caused by the falling
of the outer bark. Observing the life history of the Sugi bark midge, the most part of its life
cycle is in the bark of Sugi, and the protection method has not been found yet. It was clarified,
however, in recent investigation that the thickness of inner bark of Sugi was considered to be
one of the factors in resistance to Sugi bark midges. In these investigations, the inner and outer
bark of Sugi were examined as a resistant character to Sugi bark midges, and from the re-
sults, the following facts were clarified;

(1) There was no difference in the inner bark thickness in different directions of the
Sugi stem, but a larger deviation was observed in the lower portion than at 1 m height of the
stem. Therefore, sample collection must be carried out at higher portions than the breast
height of the stem.

(2) It was convenient to collect bark samples using a leather punch with 2cm diameter
and dial-thickness-gauge was suitable for measuring exactly bark thickness.

(3) The differences in inner bark thickness were observed among local cultivars pro-
pagated by cutting.

(4) Clonal differences in the inner bark thickness were recognized in each local cultivar.

(5) The existence of clones with thick inner bark was recognized in local cultivars. The

same results were found in plus tree clones classified into local cultivars.

(1) (2) (4) (5) Kyushu Forest Tree Breeding Institute
(3) Kansai Forest Tree Breeding Institute
(6) Kanto Forest Tree Breeding Institute



