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Response of Larix leptolepis to Inoculated Ips cembrae
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Table 1. Average length (cm) of galleries made by Ips cembrae inoculated into Larix leptolepis.

No. of beetles inoculated

D.B. H.

Treatments on trees

(cm) 10 20 60

70% Pruning 8~ 9 — — 1.29
10~11 0.80 1.10 1.35
12~13 0.54 — —

Root cutting 8~ 9 — 1.12 —
10~11 0.90 1.38 0.50
12~13 0.69 — 1.10

Intact 8~ 9 — — 1.28
10~11 0.96 0.84 1.31
12~13 — — —

Cross cutting 8~ 9 2.87 2.69 3.38
10~11 1.47 2.73 3.53
12~13 3.32 2.50 1.63
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Table 2. Results of multivariate analysis for the length (cm) of galleries made by inoculated Ips
cembrae. (Statistic values were calculated with the lower equation and the lengths of
galleries shown in Table 1)

L—X+Y+Z+066 (cm) statiste
values
X: D.B.H. class 8~ 9 0.40
10~11 0.16
12~13 0.00
Y. No. inoculated 10 0.00
20 0.16
60 0.26
Z: Treatments Intact 0.05
70% Pruning 0.04
Root cutting 0.00
Cross cutting 1.69
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Table 3. Reaction zones of Larix leptolepis in response to the entrance of Ips cembrae inoculated
with different numbers. (Inoculation: May 1983, Observation: August 1983)

No. of No. of Ave. length of No. of Ave. area of
beetles entrance holes galleries reaction zone reaction zone
inoculated per ca. 450 cm? (cm) per ca. 450 cm? (cm?)
20 12.6 1.65 8.0 2.87
500 60 1.03 30 10.67
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Fig. 1. Representation of the difference in the reactions of Larix leptolepis to entrance hole of Ips
cembrae and artificially made hole.
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Table 4. Percentages of artificial holes, made by drilling through bark and phloem, surrounded
by reaction zone.

Distance between No. of No. of
artificial artificial holes with %
holes (cm) holes made reaction zone
24 11 3 27.2
12 2 16.7
1.2 24 10 41.7
19 5 26.3
0.6 41 0 0
43 0 0
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Table 5. Percentages of entrance holes of Ips cembrae sarrounded by reaction zone.
(Inoculation: May).

No. of No. of No. of
Month beetles entrance reaction %
inoculated holes zones
Aug. 20 7 5 714
20 15 12 80.0
20 8 5 62.5
20 9 6 66.7
Nov. 20 3 3 100
20 5 5 100
20 5 4 80.0
100 11 11 100
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Table 6. Change of the parameters of the reaction zones found around the galleries of inoculated
Ips cembrae from August to November of the same year (Inoculation: May).

Aug. Nov.

X S. D. X S.D
Ave. area of reaction zones (cm? 3.20 4.98 1.92 2.29
Ave. area of galleries (cm?) 0.68 1.32 0.39 0.58
Ave. vertical length of reation zones (cm) 281 2.71 2.17 1.89
Ave. horizontal length of reaction zones (cm) 1.19 0.59 1.09 0.51
Ave. vertical length of galleries (cm) 1.45 2.00 0.94 1.38
Ave. horizontal length of galleries (cm) 0.54 0.44 0.46 0.24

DEEFLRIEA 06cm TH -7 2 RICREEBLALSDREM 12, BB, F) ok 35
KR TTELRBUCOVTIR),  SVROBRBOLELSE TV AHIIER SN, - 12,
¢ BHIXDERIMZEIL

1983 4F 5 JJic 20 89 >HERE L 7o ffal K%, [FHE8 H& 11 Hiczhah 5 A & 4 AkE| L,
P ORI L2 Hfc, Z OB, HEAKICTEABHEAEE L — v v == 2B L
Lotk ETH-DILEI L ZBHENRE LT, B EFLED ZhZhol, BOES, i
HMET =4 =9 —HETHHL I, TNODHKREEEHTE6ITRL, BHIERIC>LWTI
K-2 itk 2 b5 62K LI, Zhickiu, W FhOFEEs 8 Bk & 11 AoHABHOA
DINS LI -TEY, ELICHARKIZ DV TELE /NS ->TVWE LS ICEbLNnED, /B
EBRNEOVD, AEEORBIRETSH - 72,

11 HORECHE VT O PHPHTE2EBE L& 25, LB L 3R>\ TIE, HL R
DR ZABIC L BIGIEH THERE TE L TOEES B SN, [FIRHCBHELIA b 5 88 L
T, EEOMKE~NL EFonTn TEbbino7 (BE-4), LaL, 8 A 11 A
LOOEHIMITE, TOMEMAMNE-Z 0 LHBOEIKED S hEdb-cbDEEbh3, BZ5
, EHRERVIN TR, B—0FLiEic & 2 B NS OWEHLMEERR 2K T 5 © & i



I yr Y SF s AL yOERIINT 85 <Y DRIG 25

—
o

Nov. 1983

o

No. of reaction zones

b. 34 67 802829 0]24 56781011
Area of reaction zone (cm?) Area of reaction zone (cm?)
B1-2 SRR I< v ¥y %74 6 DEUCE IS BEORESH & 11HIZ B3 5108

Fig. 2. Histogram of the area of reaction zone of Larix leptolepis against boring of Ips cembrae
inoculaten in May, and observed in August and November of the same year.
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Table 7. Areas of Larix leptolepis reaction zones found around single gallery and two or more
galleries formed closely.

No. of Area of
Month Classification L Reaction zone
galleries 2
(cm?®)
Aug. Reaction zone 1.0 3.20
(single gallery)
Reaction zone 34 30.92
(2 or more galleries)
Nov. Reaction zone 1.0 1.92
(single gallery)
Reaction zone 2.7 14.00

(2 or more galleries)
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Photo 1. Galleries made by inoculated Ips cembrae and color change of the phloem.
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Photo 2. Blue stain spreading over sapwood of Larix leptolepis.
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Photo 3. Decay fungi appeared on the bark of of Larix leptolepis inoculated with 500 Ips cembrae.
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Photo 4. Callus formation against a gallery made by inoculated Ips cembrae.
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Photo 5. Gallery filled with resin under newly formed callus.
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Table 8. No. of entrance holes made by inoculated Ips cembrae per ca. 1000 cm?,

No. of beetles inoculated

Treatments for trees

10 20 60
Intact 12.0 28.4 69.0
Root cutting 124 24.5 6.0
70% pruning 16.7 27.0 46.0
Cross cutting 10.0 19.0 425
4 % =
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Summary

Ips cembrae attacks and kills Japanese larch. It is usually said that this insect
prefers hosts that have been severely damaged, and does not bore into vigorously growing
trees. To ascertain this, the relationship between attacks of I cembrae and the response of
larch trees was observed.

Healthy standing larch trees were treated to weaken in following two ways; (1) removal
of 70% foliages, (2) partial root cut along the circle of half the canopy diameter. After about
one week the beetles of certain numbers were released inside the wire net cages on the
treated tree trunk. Number of released were 10, 20 or 60 in each treatment including
controls. These treatments were carried in 1982.

The beetles made galleries under bark of the trees. Though, most galleries were soaked
with resin (Photo 1), and the phloem tissue around the galleries became dark-brown (Photo
2). This area of color change is called a reaction zone in this paper.

In 1983, another expereiment was done; wire nets of 15 cm long were winded around
the trunks of standing trees and 50 or 500 beetles were inoculated in May, and then 480
beetles were inoculated additionally in November. No treatment on foliage or root was
done this year. In this experiment, some galleries were not soaked with resin. Reaction
zone became large as a whole, and blue-stain spreaded under the bark (Photo 3). When
small holes like entance holes were made artificially by drilling through bark, color change
in phloem was found with much lower rates (Tables 4, 5), and no blue-stain spreaded under
the bark. Beetles seemed to have accompanied the color change of phloem and the
spreading of blue-stain. When a gallery was made solitary under bark, it became to be
covered with callus in about several months (Photo 5). However, when several galleries
were made closely, callus did not cover them still in November of the same year.



