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Table 2. #t & 7 v — v O H =
Condition of clones used in the inoculations
. . LdE N E
i T | g s noculation position
wERRE Ja— 4 ik A ol I e TSR ulation p B
Degree =) Tree Tree D.B. H T .
of Name of 71 age height * 71 Lower CeEEter ”Ert Bark
damage clone No. part of Stegn type
of stem
ears m cm m
Jh I o9 1 21 11,5 18. 4 1~2 3.5~4.5 th
Light | Komatsu 2 21 11.0 15.9 1~2 4,3~5,3 | Medium
A ya o1 1 19 12.0 16.8 1~2 | 4,2~5,2 th
Light | Isurugi 2 19 12.0 19. 4 1~2 g 4,1~5,1 | Medium
I o RO 1 18 11.0 15.9 1~2 3.6~4.6
Light | Kanazawa 2 18 12.5 21.0 1~2 3.6~4.6 | Medium
N B E 1 18 11,0 17,1 1~2 4,4~5,4
Light Fugeshi 2 18 12.0 22.2 1~2 4,2~5,2 | Medium
* I\ 6 1 18 10,6 18.1 1~2 4,3~5,3 i
Heavy | Yazu 2 18 11.5 19. 4 1~2 4,3~5.3 | Rough
* ‘ = N3 1 18 12,7 20,7 1~2 4,0~5.0
Heavy, Ishikawa 2 18 13.2 20.0 1~2 4,4~5,4 | Rough
S - o2 118 11,6 18.1 | 1~2 4,3~5.3
L&) : i i .
Heavy | Miyazu 2 | 18 13.0 25.4 | 1~2 4,2~5,2 | Medium
PN B E 1 18 13.0 28.3 1~2 4.0~5,0 ol
Heavy | Fugeshi 2 18 11.6 19.7 1~2 4,0~5.0 Rough
* PN Mmool 1 18 13.5 28,0 1~2 4,3~5.3
Heavy | Oda 2 18 14,0 23.8 1~2 4, 4~5,4 | Medium

T R
WSS OLTHEE LI VWO, A BRSO CERICET U THRICBIES AT S b0,
s L KL R

Remarks : Bark types
Smooth : bark is smooth and hard to peel off, Rough : bark is rough, splits in bands parallel to the
stem and easy to peel off, Medium : intermediate type between “Smooth” and “Rough”.



Table 3. % ®= o A I # E Ik X % I £ R &
Condition of damage from larval inoculations
R E RG]
BAM GH) | REME (m) | Noember of damagepointsin | p-yx (@) | w5 % (B
WERRE Bk Number of Length of Number of Number of
7o — v %ED_ attacks galleries — # 42 & resin pots pupal chambers
Degfree & Partial Perforated
o Name of clone — — — | —— | — = -
damage am " No. F F H l
Center | Lower | Center Lower | Center | Lower | Center | Lower | Center | Lower | Center | Lower
part part part part part part part part part part part part
of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem
N N Mmoo 1 4 2 4.7 3.7 4 2 0 0 0 0 0
Light | Komatsu 2 3 3 10.3 3.6 3 3 0 1 2 0
'/J\ ya ) o1 1 3 2 6.8 4,0 3 2 0 0 ¢}
Light | Isurugi 2 3 1 6.6 3.5 3 1 1
./J\ N R 1 2 6.5 4,0 3 2 0 0 0 0
Light Kanazawa 2 11. 2.6 4 3 0 0 0 0
./_[\ E E 2 2 10.2 13.0 1 1 1 0 0
Light | Fugeshi 2 3 48.0 8.5 0 2 2 1 0 0
& N 6 1 3 3 20,3 14.0 3 1 1 0 0
Heavy | Yazu 2 4 3 10.0 2 0 0 0 0
* v o3 2 3 23.0 17.3 2 1 1 1
Heavy | Ishikawa 2 3 1 33.8 17.0 0 0 3 1 0 2 1
* = B2 1 — 6.0 — 2 0 0
Heavy | Miyazu 2 2 0 8.5 2 2 1 1
* =) E 12 1 2.5 4.6 1 2 0 0 0
Heavy | Fugeshi 2 2 | 243 8.0 1 1 1 0
* X H 1 2 1 7.5 41, 0 0 0 1
Heavy | Oda 2 2 1 21.5 14, 0 0 2 1 1
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PROBEARIZONT, 7 a— Vi, BRIRETHERD 7 v —7°, WEND 7 Vv— 7 DORERH X OB
REFBNEHOFREREEB LN 5720 COMRI/ 0 —VHEBIUHNTRERE D 258, BT
REBZESRED SNEh 572 (Table 4),

(2) ABIROARE

KLY, LEL, AR 1OAMER~EA LY ROEER NREETINTELLTED, 2hndbo
BESILEIBOR bR T b MBI O A EARE SWTOBH -, —HATH6, F)Il3, B2

Table 4. i EFMIC X2 BAKD S BRAIFE
Analysis of the variance of the number of attacks by
larval inoculations

BB | 2 o5 m | iy | 20 B

z B K Degree Variance ratio
Factors of Sum of Mean
freedom| squares | square (1) (2)
7 v — v () - c *
Clones 8 11,5556 1. 4445 2.74 2.08
fi 1 2. 0056 2. 0056 3.80 2,89

Inter-class
2

*

H ra-class 7 9.5500 | 1.3643 | 2.58% 1.96
B OE OB A (P) -
Inoculation position ! 0. 6945 0.6945 i .12
C X P 8 1, 0694 1, 0694 2,03
Error 18 9. 5000 0,5278 (0. 6944)
4 1k
Foal 35 | 30.3056 |

* AR5 BKETHE Significant at 5% level

Table 5. fiERIC K 2 AR OIERFEDOHFHITR
Analysis of the variance of damage in the inner bark by
larval inoculations

- . BHIEE | 52 F 71 | SEETT)r 4 # W
Z ® W Degree 7 T Variance ratio
Factors of Sum of Mean |
ifreedom| squares | square | (1) | (2)
[ i
7 B = ¥ (C) 8 13,0556 1, 6320 3.92%k 3 57%*
Clones
i1 ® *
Inter-class 1 3.0681 3. 0681 7.36 6,71
pitd H = * *
Intra-class 7 9.9875 1, 4268 3.42 3.12
h' ST
oM oMW AL (P) 1 1.3612 | 1.3612| 3.27 | 2.98
Inoculation position
C X P 8 4, 3888 0. 5486 1,32 }
o 0.4573
5 %= 18 7.5000 | 0,4167
rror
4 S
4
Total 35 26, 3056

* fEPREE 5 %IKHETHE Significant at 5% level
ok EIRER 1 BKHETHE Significant at 1% level




Table 6.
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Condition of damage from adult inoculations

R

R ERCDE
£AM ) | A (em) | Number of damage points in ek () | & E U
Wy TR fGitk Number of Length of B — Number of Number of
Ja—- vy %E— attacks galleries — il A ] resin pots pupal chambers
Degfree N , L Partial Perforated
o ame of clone , = —r- =
damage No. &§] K th 1f T
Center | Lower | Center Lower | Center | Lower | Center | Lower | Center | Lower | Center | Lower
part part part part part part part part part part part part
of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem | of stem
H
/I I w9 U 7 0 8.0 — 7 — 0 2 — 0 —
Light | Komatsu 2 | 6 3 18.2 23,0 6 3 0 0 3 0 0
7N 1 1 0 8.2 — 6 — — —
Light | Isurugi 2 3 10. 4 6.8 6 3 0 0
/N 4 ROl 4 6.9 2.8 9 4 0 0 0 0 0 0
Light | Kanazawa 2 8 7. 5.9 2 8 0 0 0 0 0
/I I = 2 1 5 1 11.2 25,0 5 0 0 1 0 0
Light | Fugeshi 2 6 8 22.6 27.5 3 5 3 3 2 0
PN e W6 1 6 4 39.9 42.0 0 0 6 4 1 1
Heavy | Yazu 2 7 1 35. 1 4, 1 1 6 0 0 0
N el Il 3 1 5 7 26.9 33.3 2 3 4 1 2 0
Heavy | Ishikawa 2 8 7 1.1 30.0 6 1 6 4 6 0
* T B2 1 10 5 30.2 10.7 2 3 8 2 4 1 0
Heavy | Miyazu 2 3 1 50.0 6.8 1 1 2 1 0
* I % 12 1 7 7. 7, 7 2 0 0 7 o 0 0
Heavy | Fugeshi 2 8 26.6 24,3 3 2 5 1 0 5 0
* * m o1 6 5 24,0 66.0 1 0 4 5 5 1 0
Heavy | Oda 2 5 7 37.6 36.4 1 2 4 5 0 4 0 0
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_ B 2) WEHR
£ B K Dﬁegﬂr%fe MR | PHTS | Sk - )
Factors | 7of Sum of Mean | Variance FAEFERIT Table 6 © LD
ares T ti
freedom| Squar square ratio S
glon:s - v © 8 28.23 3.52 0.57 (1) YhosAK
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Resistance-Testing Techniques on Sugi for Cryptomeria

Bark-Borers by Inoculations

Yoshitaka Uersuki®, Osamu Tanpo®,

Chuji Uexi® and Yoshio Tunapa®

Summary

The authors experimented on the resistance testing of Sugi (Cryptomeria japonica D. Don)
for the cryptomeria bark borer (Semanotus japonicus Lacomarre) by the inoculation of the larvae
and adults of the insect on two groups of plus-tree clones. The clones were selected at the
twenty-year-old clone bank of the Sanin Branch, Kansai Forest Tree Breeding Institute. The
bank had been suffering from the attacks of the insect seven to eight years since planting. Two
groups, namely, five clones being damaged heavily (susceptible group) and four clones with
lesser damage (resistant group) were used for the experiments,

Success was obtained with the resistance-testing techniques by inoculation. Two ramets
of nearly the same size (tree height and breast height diameter) for each clone were tested
for two different inoculums, namely, larvae and adults, separately. Two inoculation points, at
the basal and middle parts of the bole were established with two replications for each point.
The larva inoculation was made by setting four larvae on the outer bark scraped by a knife.
The adult inoculation was made to obtain the laying of eggs by setting a cage with a male
and a female on the bole.

The outer bark of all the inoculated ramets was penetrated by the larvae, and no resistance
to the penetration through the outer bark was seen. However, on examining for damage to
the inner bark, in three clones of the resistant group, all larvae were found dead within the
inner bark. Meanwhile, in one clone of the resistant group and all clones of the susceptible
group, some larvae attacked the wood after penetrating through the inner bark. Therefore,
clonal differences of the larval deaths within the inner bark was seen. After anatomical ob-
servation of the galleries of the larval feeding, it was found that new regeneration of the inner
bark developed at the ends of the galleries where the larval deaths had occurred. Tt is thought
that the death of the larvae within the inner bark might be a criteria for the resistance of
sugi to larval attack. On the other hand, in all clones except one of the resistant group which
had suffered from larval penetration through the inner bark, pupal-chambers were observed,
and clonal differences of the pupal-chamber formation was suggested. Therefore, pupal-cham-
ber formation might be another criteria for the resistance determination.

Inoculation testing with the adults resulted in a higher frequency of pupal-chamber forma-
tion than in the larva inoculation. For both inoculums, inoculations at the middle portion of
the bole resulted in a higher frequency of pupal-chamber formation than those on the basal
bole. Thus, different responses were observed for different inoculums (larva and adult) and

for different inoculating points (basal and middle bole).
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