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Studies on the Protection of Beech Green Log from Insect and Fungus Attacks

The Green Log Protection Research Group

Preface

The log is the final product of forestry. It is the fruit of many years’ efforts of men and of
the grace of nature. The log must be treated with more caution, regard and consideration.

During the growing period of the tree, the wood substance is protected from its enemies, such
as injurious insects and fungi, by the natural resistance ability endowed within the living organism
itself. But, immediately after cutting, the same substance changes its nature as to be rapidly at-
tacked by insects and fungi. :

To protect the green logs from deterioration caused by insect and fungus attacks is a funda-
mentally important problem, for the sake of accomplishing the reasonable utilization of wood. In
spite of this, the importance has been apt to be neglected in general.

The amount of culls disclosed in a year both in the field and lumberyard might be estimated
as 5~ 20 per cent. They are variably estimated in compliance with the purpose and objects for
which they will be used. The amount of deterioration is too much to be neglected. All the
efforts to increase lumber production will not accomplish the virtue of ending in success, unless
the efforts are directed also to the perfect protection and preservation of green logs during the
period from cutting to mill,

Among many kinds of useful trees in Japan, the logs of pine and beech succumb most easily
to the attacks by injurious organisms. Annual yield of beech logs amounts to 1,300,000 m’ and
that of pine to 13,000,000 m’. Hence, the amounts of their annual deterioration must be remark-
ably voluminous.

In ofder to find out the most practical and effective method of protecting green logs, the
“Green Log Protection Research Group” was formed in 1951. ThebGroup consists of the following
members, specialists in the fields of forest entomology, mycology, insecticide and fungicide. The
first problem of the Research Group was the protection of the beech green log. For this purpose,
the following members got together:

Group chief Rokuya ImAzExI:
Entomologists Masatoshi Nrrto
Fusao Yamapa
Shigeyoshi Kimura
Mycologists Rokuya IMAzEekI
Kiyowo AosuimA
Chemists Kin-ichi Keino

Hiroshi ABE
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Needless to say, both the insect and fungus attacks on the green log are inseparable joint
actions, because the insects not only bear fungus spores directly upon their bodies, but also
bore the holes in the log which become the entrance of fungus invasion. This fact suggests that
one must use fungicide and insecticide, in order to prevent the green log from the fungus attacks.
Based on this fundamental biological view, the members of the Group have always kept intimate
cooperation with each other.

The experiments were carried out chiefly in the field for three years from 1952 to 1954. using
numerous test logs. The experimental plots were settled at five .different places in three different
districts. The main purpose of the Group was to establish an effective method, and to ascertain
its general effectiveness throughout the beech forest regions with different site conditions in the
shortest period. Through the three years’ experiments, the Group found that the deterioration
could be remarkably prevented by spraying a liquid containing 1 ~ 2 per cent ¥-BHC and 2 ~5
per cent PCP or 15~ 30 per cent coal tar creosote soon after the trees were cut down.

Experiment Plots:

1) “Tokura A” exp. plot. (1952, 1953)

Locality: Tokura, Katashina-mura, Tone-gun, Gunma Pref.

Site condition: A gentle slope facing north, 900 m above sea, under the forest stands being

chiefly Fagus crenatus and Quercus crispula, covered with almost closed crown.

“Matsukusa” exp. plot. (1952, 1953)

N
~

Locality: Matsukusa, Kadoma-mura, Shimoheii-gun, Iwate Pref.

Site condition: A flat or slightly sloped place, about 700 m above sea, among beech forests
where felling operations had been carried on for several years, many branches and stumps
being scattered there.

3) “Sittaigawa” exp. plot. (1952)

Locality: Yokokawame-mura, Waga-gun Iwate Pref.

Site condition: A narrow, riverside, flat place, between steep slopes, about 400 m above sea.
The surrounding forest consisting of F. crenatus, Q. crispula, etc., no cutting operation
having been taken, with short sunshine hours.

4) “Tokura B” exp. plot. (1953)

Locality: Same as ‘““Tokura A”.

Site condition: Newly cutover open area of 1.5 ha, located on a gentle slope on hillside, among
untouched beech forest, about 1,100 m above sea. Dry and sufficient sunshine,

5) “Neri” exp. plot. (1954)

Locality: Neri, Akagine-mura, Tone-gun, Gunma Pref.

Site condition: Open cutover area, about 1,000 m above sea: the surrounding forest chieﬂy
consisting of beech mixed with some fir trees (Abies firma). Many logs, branches and

stumps lay scattered in the plot.
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I. Control of insects :

1. Observation on the ambrosia beetles
The investigations for protecting beech logs from ambrosia beetles were carried out at five

places in two prefectures, Gunma and Iwate. The ecological observations obtained on the wood-

borers from these experiments were as follows:

1) In these experiments 15 species of ambrosia beetles which had entered freshly cut logs were
collected. They caused not only mechanical defects to the log, but also the invasion of
blue-stain or woodrotting fungi from their entrance holes. Among them, 12 species were of
Scolytidae and belonged to the following genera: Xyleborus 6 species, Xyloterus 1, Scolytopla-
typus 5. The remaining 3 species belonged to Family Platypodidae of the following 2 genera:
Platypus 2, Crossotarsus 1.

2) In comparing the species of ambrosia beetles between two prefectures, Iwate and Gunma, 12

' species among 15 were very commonly found in both areas but the remaining 3 were rarely
found.

3) In considering the injury caused by these beetles according to the depth and density of their
galleries, it seemed that the most injurious species were Crossotarsus niponicus and Scolytopla-
typus shogun. Besides them the important species were Platypus severini, Scolytoplatypus daimio,
Xyleborus germanus and X. saxesini. ‘

4) The beetles entered into the beech log during a long period from the middle of May to
the beginning of October, and no great difference of the period was recognized between
the experimental places. The heaviest attacking season varied depending on the difference
in the activity of the dominant species in each place, but it appeared between June and
August as a whole,

5) The number of species and the density of the beetles was cloéely related with the environ-
mental conditions of the places where beech logs were laid. They were abundant in the cutover
valley, where especially Xyleborus species were numerous. 1At the front of the cutover forest
or the bare place near the stands attacks of the beetles belonging to Scolytoplatypus and
Crossotarsus were conspicuous; on the contrary Xyleborus species were very few. In the

forest, only Scolytoplatypus shogun was observed but its population was not abundant,

2. Control by spraying chemicals

In order to examine the prevention effectiveness of various kinds of insecticides for the ambrosia
beetles, field tests were carried out during 3 years from 1952 to 1954.

In the first year 3 places were selected for tests, namely, 2 places were situated in Iwate
prefecture and another in Gunma prefecture. Tested chemicals to control the ambrosia beetles
were as follows: BHC emulsion (0.2, 1.0, and 3.0 % ¥ isomer), BHC kerosene solution (0.2 %

7 isomer), DDT emulsion (0.2 %), DDT kerosene solution (0.2 %), kerosene, and coal tar
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creosote emulsion (18 and 30 %).

These chemicals were sprayed on recently cut logs, about 130 cc per 1 m’. The logs were
20 ~40 ¢m in diameter and 2 ~3 m long, and arranged on the ground one by one.

The number of the insect entrance holes on the surface of logs were calculated every month
afterwards.

These experiments indicated that such low concentration of BHC or DDT as 0.2 per cent did
not reduce the number of holes, but the effectiveness of higher concentration of BHC emulsion
such as 1.0 or 3.0 per cent 7 isomer was conspicuous, while the spraying of kerosene alone re-
sulted in the number of the holes being more than in the control.

In the second year, tests were conducted in Iwate and Gunma prefectures as the first year test
but the chemicals were as follows: BHC emulsion—0.2, 0.75 and 2.0 per cent ¥ isomer; BHC
kerosene solution—0.75 and 2.0 per cent ¥ isomer; BHC emulsion mixed with fungicide—v-BHC
1.0 and 2.0 per cent plus coal tar creosote 15 per cent or PCP 2 per cent; v-BHC 2.0 per cent
kerosene solution which contained PCP 2.0 per cent.

Results obtained from these tests were as follows:

1) %-BHC 2 % emulsion was effective to such extent that the entrance holes of the beetles were
scarcely found during 1 ~ 2 months.

2) At the place of low beetle population, v-BHC 1.0 % emulsion spraying gave great promise
for protecting logs from beetles.

3) The additional use of fungicides such as coal tar creosote or PCP to BHC emulsion did not
lower the insecticidal effectiveness.

4) Many species of beetles attacked beech logs inhabited in these places, but the spraying of
1.0 ~ 2.0 per cent Y-BHC emulsion prevented all species from boring,

5) In the case of spraying kerosene on the logs, wood borers’ holes were very abundant on the
surface, but the oil containing ¥-BHC 2 per cent kept the logs free from the attack by
beetles.

. In the third year, an experimental place was settled in Gunma prefecture and tests were
done with 1.0 or 2.0 per cent Y-BHC emulsion and kerosene solution. The spraying method and
the arrangement of logs were partly changed. The logs were carried after being treated with
chemicals to another place and arranged in a Latin Square, and logs treated with emulsion and
with kerosene were kept separated from each other.

From these experiments, we ascertained that BHC emulsion was as effective as in the results
obtained for two previous years, and the holes of beetles on the logs with kerosene were somewhat
more abundant than in the control, but the BHC 2.0 per cent ¥ isomer kerosene solution showed

the conspicuous effects as the emulsion.
II. Prevention of fungi

1. Control by spraying chemicals
The important species of wood-staining fungi found in the cut ends of the experimental logs

were Ophiostoma pluriannulatum and O. piceae which caused blue stain, and Endoconidiophora
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.moniliformis which caused brown discoloration. Ophiostoma stenoceras was sometimes found asso-

ciated with bark beetles and caused blue stain. Wood-rotting fungi which entered from the cut

ends of logs in the earlier stages were Schizophyllum commune, Stereum purpureum, Coriolus

hirsutus, C. versicolor and Lenzites betulina and some other fungi.

In order to prevent beech logs from staining and rotting fungi, a trial spray of chemicals was

given to the logs and results examined during the three years, 1952 ~ 1954.

1)

In the first year’s experiment, the fungicides used were emulsion of PCP and coal tar creosote
and water solution of Wolman salt, and as insecticides BHC and DDT, were given. Experi-
mental logs were made from trees immediately after cutting down the living and sound trees
of Japanese beech. Their size was as follows: 20 ~40 ¢m in diameter and 2 ~3 m long.
These logs were laid down on the forest floor of different site condition as above mentioned,
that is, in experimental plots “Tokura A”, “Matsukusa” and Sittaigawa’.

On these logs of each division, chemicals of different kinds already mentioned above were
sprayed 130 ¢c per 1 m’, respectively. For some division of logs spraying was made every
month and for others only once at the start of the experiment. One month after spraying,
some of the experimental logs which were selected from every division were cut and sawn in
order to examine the stain and decay that had entered from the cut ends.

Fig. 1 shows the average depth of stain of logs entered from the cut ends which had been
induced by wood-staining fungi and by other non-parasitic causes including chemical stain. It
was concluded that spraying chemicals may result in decreasing discoloration of logs, if they are
laid down on the forest floor and are free from insect attack as seen in this graph. Discolo-
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(1) “Tokura A” exp. plot (Start: June,
1952. Observation: September, 1952.)
(2) “Matsukusa” exp. plot (Start: May,

sob| P

v

Vi

/f , g 1952, Observation: August, 1952.)
Z Z (3) “Sittaigawa” exp. plot (Start: May,
g é Z 1952, Observation: August, 1952.)

N

7

| || n v v Vl viowIx E sprayed once at the start.
(2) Y/} sprayed every month.

I—Control; II—PCP (2% ) +7-BHC (0.2% ) kerosene sol.; III—PCP (2% ) +DDT (0.2%)
kerosene sol.; IV—Kerosene only; V—PCP (2% ) +7-BHC (0.2% ) emulsion; VI—PCP (2%)
+DDT (0.2%) emulsion; VII—Coal tar creosote (18%) emulsion; VIII—Pine oil solution
of PCP (5%) ; IX—Wolman salt. .

Fig. 1 Depth of discolored area entered from the cut ends of beech logs



2)

m
100 cm
100

T F IR BEFEC BT A HF5E GUARET I — 105 —

ration of logs including chemical stain was apt to be more prevalent in logs kept in dry and
denuded areas.

From May to August of 1953, the second year of this experiment, beech trees were cut down
every month and the freshly cut logs were sprayed with chemicals by the same method as in
the previous test directly after the experimental logs were made. In all the cases of this ex-
periment, chemicals were sprayed only once at the start. The experimental plot was “Tokura
B”. Two months after construction of the test log in each experimental division differing in
their cutting month, some of the logs were picked up and their inner stain entered from the
cut ends examined. From three months after setting the log, the examination was carried
out monthly till autumn of the same year. The results are shown graphically in Figs. 2 and
3. In these series of experiment, it is concluded that spraying some chemicals is effective to
prevent stain of beech logs entered from the cut end. These chemicals are PCP or Na-PCP
(the effect is almost the same in concentration of from 5 to 20 per cent), pine root oil solu~
tion of 0.4 ~ 1.6 per cent of lignasan oleate, and 30 per cent of coal tar creosote. It may
be definitely stated, however, that protection of stain entered from the cut end by means

of spraying chemicals only is insufficient.

50

| I L} v v Vi
The start of the experiment was in June, The start of the experiment was in July,
1953, and observations were done in August 1953, and observations were done in September

(-)’ September (/774) and in October (- ) and in October (E), respectively.
(: ), respectively. V] shows that the start was in August,

I—Control; II—PCP (5%) + Y-BHC (2%) 1953, and observation was in October, 1953.
kerosene sol.; ' III—PCP  (5%) -+v-BHC 1—Control; II—PCP (5%) +7-BHC (2%)
(2%) emulsion; IV—Na-PCP (5% ) +7-BHC 1953, and observation was in October, 1953.
(2%) emulsion; V—Na—PGP (5% ) +7v-BHC kerosene  sol.; III—PCP (5%) +v-BHC
(1%) emulsion; VI—Coal tar creosote (30% ) (2%) emulsion; . IV—Na-PCP (5%) +7—
+7v-BHC (2%) emulsion. BHC (2%) emulsion; IV—Na-PCP-(5%) +

Y-BHC (1%) emulsion; VI—Coal ter creo-
sote (30%) +7-BHC (2%) emulsion.

Fig. 2 Depth of discolored area entered from Fig. 3 Depth of discolored area entered from
the cut ends of beech logs the cut ends of beech logs
2. Control by end coating

As stated in the previous chapter, that method of spraying chemicals had a limit in con-

trolling stain of beech logs. Therefore, the end coating method was examined. It has been already

established by the late K. Kirajmma that the stain of beech logs by coating of fungicidal paste

onto the cut end of beech logs can be prevented. The end coating chemicals were originally

created by him and designated as Kitajima No. 18, From the establishment of Kitajima No. 18 in
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1935, the paste has been used in some regions of beech forest areas. The effectiveness of this paste
to prevent stain entering from the cut end was at first established by him and its effect was ascer-
tained by the present experiments. The end coating paste, Kitajima No. 18 is a mixture of rosin,
coal tar creosote, asbestos and some other materials, which, however, is not easy for the foresters
to use in the mountainous region forests, and moreover, there exist some economic difficulties, From
the time when KirajiMa created the end coating paste to prevent discoloration of logs of Japanese
beech, more than twenty years have passed, and during these years chemistry of fungicide has made
remarkable progress. On the other hand, the diffusion method has been tested widely in the field
of studies on wood preservations. These are the reasons why we conducted some additional series of
experiment concerning the examination of the same kinds of chemicals for the purpose of control-
ling staining fungi entering from cut ends of beech logs.

Fifteen kinds of end coating mixtures of chemicals were used including Kitajima No. 18 and
some of its allies. The experimental logs were made from newly cut trees without defects, and end
coating was done immediately after the fresh cut surfaces of the logs were made. The experimental
plot was “Neri” and the experiment was begun in May 1953, the final observation taking place
at the end of the same year. The result is shown graphically in Fig. 4. From this it may be
concluded that a half of the end coat mixtures tested was effective in preventing fungus staining.

End coating mixtures which contained coal tar had a tendency to give better results.

0er
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The start of the experiment was in June, 1954 and observations were done in August (:)

and in October (///]) of the same year.

I—Control; II—PCP (5%)+NaF (10%) +white linseed oil paint (85%); III—PCP (5%)
+ NaF (10%) + water soluble vinyl paint; IV—PCP (5%)+NaF (10%)+vinyl paint; V—
PCP (10%) +NaF (10%) +phenol resin; VI—PCP (5%)+NaF (10%) +pine oil (75%)+
kieselguhr (5% ) +asbestos (5%); VII—Modified Kitajima No, 18 (kieselguhr instead asbestos);
VIII—Kitajima No. 18; IX—Na—-PCP (10 parts) +NaF (50 parts) +kieselguhr (5 parts+urea
resin (5 parts) +water (20 parts); X-—marine paint (NaF 10%); XI—coal tar creosote (20
parts) +coal tar (30 parts) + kieselguhr (20 parts); XII—Na-PCP (15 parts) +NaF (30 parts)
+coal tar creosote (15 parts)4coal tap (15 parts) +kieselguhr (5 parts) +water (20 parts);
XIII—Wolman salt (30 parts) +coal tar (20 parts); XIV—Wolman salt (30 parts)+coal tar
(20 parts) +kieselguhr (5 parts); XV-—Wolman salt (50 parts)+urea resin (15 parts+
l({éselguhx; (5 parts) +water (20 parts); XVI—NaF (10 parts) +coal tar (50 parts) -+ kieselguhr
parts). :

Fig. 4 Depth of discoloration entered from the cut ends of the beech logs

A

III. The chemicals used in these experiments

The contents and correlation of chemicals used during the test period from 1952 to 1954

are given in the Tables 1 and 2, C



Table 1. Chemicals sprayed from 1952 to 1954

1 95 2

19 5 3

1 9 5 4

PCP (2%)+DDT (0.2%) kerosene sol.

.....

PCI_’;, (2%) +7-BHC (0.2%) kerosene sol.

...................

PCP (5%) pine oil sol. }
PCP (1%) kerosene sol.

{PCP (5% ) +7-BHC (2%) kerosene sol.
Y-BHC (0.75, 2.0%) kerosene solovunnnn. R

- PCP (5, 10, 20%) pine 6i1 sol.

] Kerosene. ....oovvveeeneeennnnns e
KOTOSENC . v v e v v eeeeee e eneeeaeennseneeaneans —){Light oil
) Heavy oil
PCP (2%)+DDT (0.2%) emulsion
: PCP (5%) +7-BHC (2%) emulsion
PCP (2%) +7-BHC (0.2, 1.0, 3.0%) emulsion..e{Na_PCP (5%) +Y—BHC (1, 2%) emulsion}
y-BHC (0.2, 0.75, 2.0%) emulsion..........
‘Coal tar creosote (30%)+7Y-BHC..........

Coal tar creosote (18, 30%) emulsion ......... -

Na-PCP (1%) water sol. . ...ovvvivvinvennnn,

Wolman salt

(A) DNP (10%) +NaF (87%)+
SbF, (3%)

(B) DNP (10%) +NaF (85%) +
Na,Cr,0; (5%)

(C) DNP (12.5% +NaF (25%) +
K.Cr,0O; (37.5%) + (A)Na,As,O,

(2%)

water sol.

(2%) emulsion
Monochloronaphthalene (509%) kerosene sol.
Trichloronaphthalene (50%) kerosene sol.
- Na-PCP (5, 20%) water solution

Phenyl mercuric phosphate (0.4, 0.8, 1.6,
3.0%) water sol.

Phenyl mercuric oleate (0.4, 0.8, 1.6,
3.0%) pine oil sol.

->Y-BHC (1.0, 2.0%) keroséne sol.

—>XKerosene

—-PCP (2%) +7-BHC (1%) emulsion

-7-BHC (1.0, 2.0%) emulsion
->Coal tar creosote (30%)+7Y-BHC (2%)

emulsion
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Table 2. Chemicals used for end coating

1.9 5.3

1 95 4

ad43 ‘ssoursQ

ad4y jureq

PCP (2, 5, 10%) + cellulose acetate
White linseed oil paint +PCP (5%) vevvvvniiininnnniinnennnn
Marine paint (CuO,, Cu-naphthenate contained) ......cvvvenunn.

PCP (5%) + chlorinated rubber
Vinyl paint+PCP (2, 5, 10%) +.evvvvern.. PPURUDUU

Phenol resin+ PCP (2, 5, 10%)

Phenol resin (with hardner)

Phenol resin (no hardner) C feeeenieniieiinan
Water soluble phenol resin (with hardner)

Water soluble phenol resin (no hardner)

Kitajima No. 18 «vueunerunernnienernnnnnes e e
Coal ter creosote 10 parts+pine resin 48 parts-+ denatured
alcohol 26 parts+slaked lime 4 parts+ asbestos 10.5 parts

Urea resin +Na~PCP (5%) +kieselguhr (appropriately)
Paraffin (50%) benzol sol.
Water glass

— PCP (5%)+NaF (10%) +white linseed oil paint (85%)
- Marine paint (NaF 10% contained)

-

{ Vinyl paint-+PCP (5% ) +NaF (10%)
Water soluble vinyl paint +PCP (5% ) +NaF (10%)

'— Na—PCP (5% ) +NaF (20%) + phenol resin (75%)

' Kita__iima No. 18 U i

_, {Modified Kitajima. No. 18 (kieselguhr instead asbestos)
PCP (5%) +NaF (10%) +pine oil (75%) -+ kieselguhr
i (5% ) +asbestos (5% )

Coal tar creosote (20 parts) +coal tar (30 parts) +kieselguhr (20 parts)

| Na—PCP+urea resin+kieselguhr ........... Geaeas seeeeeaed .

Wolman salts+urea resin +kieselguhr ........oovvviiiinn

Na~PCP (10 parts) +NaF (50 parts) + kieselgruhr (5 parts)
++urea resin (5 parts) +water (20 parts)
_>{Na-PCP (10 parts) +NaF (50 parts) +kieselguhr (5 parts)
+coal tar (30 parts) +water (5 parts)
Na-PCP (15 parts) +NaF (30 parts) +coal tar creosote (15 parts)
+coal tar (15 parts) +kieselguhr (5 parts) +water (20 parts)
Wolman salt (30 parts) +coal tar (20 parts)
_,/Wolman salt (30 parts) +coal tar (20 parts) +kieselguhr (5 parts)

Wolman salt (50 parts) +urea resin (15 parts) + kieselguhr
(5 parts) +water (20 parts) osmosalt and osmoplastic
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IV. Conclusion

From these experiments in the three years 1952 ~ 1954, it may be concluded that spraying
mixed emulsion of 2 ~5 % PCP or 15~ 30 % coal tar creosote and 2 % v-BHC, 130 c¢c per m’
is effective in reducing deterioration of beech logs from insects and fungi during the warm and
rainy season in.central Honshu, Japan. But, the treated logs should preferable be placed under
the shady and wet condition in order to increase the effect of treatment. Needless to say, the

application of end coating in addition to spraying gives better results, especially for the control of

fungus deterioration.
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