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Pine Bark Constituents Related to Feeding Response by Japanese
Sawyer Adult, Monochamus alternatus Hore (1)
Bioassays in Small Vessels and Some Properties of the Biting Faetors*®

Makoto Mrvazarr®*, Katsuo Opa**, Akira YAMAGUCHT*¥,
Akiomi Yamane** and Nobuo Enpa**

Summary: Observations on feeding incitants distributed in the bark of host pine trees
by newly emerged Monochamus alternaius adults are reported in the present paper.

Bioaséays were conducted in circular or rectangular plastic vessels containing filter
paper pre-soaked in solutions of bark extractives or water as control and the adult was
released (Photo. 1 and 2). After forty-eight hours or more, feeding responses were checked
by counting the biting scars on the paper.

The results are as follows:

1. In comparison of feeding responses to water extractives from leaves of Pinus
thunbergii with those from the bark of current and one year-old twigs, more intensive re-
sponses were observed on the bark extractives (Photo. 4). Further, relatively more inten-
sive responses occurred on acetone extractives from the one year twig bark than on
those from the current year twig bark (Photo. 5).

2. Among the responses to methanol soluble materials prepared from hot water
extractives from current, one and two year twig bark and trunk bark of Pinus densifiora,
the most intensive response was also shown on the one year twig bark extractives, and
rather reduced feeding was observed on the extractives from the others (Photo. 6).

3. Hot water extractives from current and one year twig bark of Pinus densifiora
were subjected to bioassay in a cage and observations similar to those in small vessels
were obtained (Photo. 3 and 8).

4. Most of the chemical constituents related to biting factors and feeding stimulants
in the bark were easily soluble in water, acetone and methanol (Photo. 9), but slightly
soluble or insoluble in non-polar solvents such as benzene and n-hexane. From bioassays
on paper chromatograms (Photo. 10), the constituents were considered to be fairly polar
materials.

5. Biting factor and feeding stimulant materials were unvolatile under the condition
of usual steam distillation and remained in the distillation residue (Photo. 11).

6. Combination of the column chromatographys and the bioassays (Photo. 12a and
12b) suggests that the extractives contain at least three feeding active constituents to the
adults.
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1. ¥ 2 & E

<Y )= &5 Hh %Y Monochamus alternatus HOPE
i3, = VEHEMETZESL WL LORP TEEHEDO—
DL LTHBN TN, FL<Y ORFERIEFLOEE
BER: RSB~ ¥ A wrF 2y Bursaphelenchus
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BT BRI DWW TIES $ Tic e A b DIFEE
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HAEETY, BEFOMREHBLOTHRET 2,
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—H e LT IThhicb DT, Gk 1 RERE, T

¥ ERE, PEAERE, UIGRERSE Ex
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EE-1. AR5 AT v 7 EEROEYRR

Photo. 1.

Bioassay in a rectangular plastic vessel

2 BHBREZEH

2.1 HEiEERE

2.1.1 FBROLEYREE

=V /=ETHIFIVERE, Bt FRERDEH
HARRHEEZEL, FRICE > TZO{TEIORE 2R
FEILIRTE R, BEE-LIRLEE ) iIclE ldcm X &
X 20emXEE Tem AR ST AF v BB S v
WoEEEE, 2OCRBEER L& 5.5cm £/
AR dom TGS & LB FREE E 64, b
BVIIE SemX B &S 20cm OFM2KEEE, KEH
FLU TR LEER AN, BEHAXEZET T2E%, B8
TERD L ERFHEZEELTHREL, WHAEREEL
Teo ERERBRONAICE > Tk BE-2 IKWFRLEE R
% 1lemXES 4dom QMBS FTAF v F BB EERL
Teo PAF, FHUEIC X 2AMMREL WO, REREIRIZ6
At 9 Agia, SR o BEEIHUBEHEZ > S
10 BREESTOLOT, T3 FETOLOEEH L
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Photo. 2. Bioassay in a circular
plastic vessel
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2.1.2 EENOEYIRER

2.2.3 ZHRBFHETENDET vy HE - 1 HH%
BROBUKIEH T Eh 58 &k 300ml (Mg, T
PEFHL No. 50, 15cmx35cm 10 iz &2 &% 7, —F
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RCEW, WMkt s CEE, KREEE L TEYRER
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HEEER L b —V 2 REIRE, Kok Uiz, BBk
H, 6 30 (¥) »b7H3H (F), #ROTHL
A, 6 418 190, BHE 235 RUHTH -7

FE-3. BENOLEYRE

Photo. 3. Bioassay in a cage
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FNENORB AL, SN E2EEIKENZ
30 SR Ys, WAIFE, FIREBELE L, Thic
& /=) 500ml %Nz 3 REEEGE T ey, %3FiE.
AE 7 —NEPEB L 5 CHEEREYVIEL,
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RLIEEBYVTh B, A¥/—NVEEEEhEh 0.3¢g
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2.2.4 7 w=y VEBBROKEIKE J
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FA R, EREKRKIRYE, BHR30m 257, T
NP ERE LRBRICBE Lic, - ARBARREIREF
i, FHERPBTEEL, #iEEY 0.78 g BRI,
18.01%) %4, #» 0.3 g % 10m! OKICHEHE, FH
PRE LR L,

2.2.5 7hwv lEREBESGKEBYD 25 ) —)v
BEHDOR—N—I s N T T7 4 —

2.2.3 CHRLNAZ /—VEEEY 20 mg B AF )
— 0.5 ml IK¥EfEL, B SemXEE 20cm oFfkic
ERRCEEL, Rv¥Y, AF /K 9: 1) BIE
BIORVEy en-TF/—e7K 3:6:0.2) BIK
ERWENEFNTRECERL, Bohicrestr 2
KRR LI, '

2.26 H5rIuw ST T 4~ LB

The VERBEMS 2.2.3 05 ETRNE A F
J—NEYH 4.562 %, 1% 2.8cmXES 27cm Dk
NE—RABTEERAW, AF /N7 (9:1) BEKT

F-1. ru<wY¥E, 1 EREED
7 b E
Table 1. Yields of acetone extractives from

bark of current and one year twigs
of Pinus thunbergii

# EEEIETEIE

MR 10.0g ©0.68g 24.81%
1 SRRERER 10.0 0.70 27.25

%-2. THwVYE, 14, 2 F, BBREEO
UK L A & 7 — VIR DI E
Table 2. Yields of hot water extractives and
their methanol soluble parts from bark
of current, one and two year-old
twigs of Pinus densiflora

. Y | A AL
MAER 442.0 g 41.20¢g 27.713 g 17.64%

1 ER R 486.9 34.48 23.18 13.19

2 AERGEEE 414.9 32.85 25.50 10.22
bl 406.9 32.21 20.93 8.39
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B, ER6YMEL 2710ml 245, ThERELELT
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BRDI, DVWTRILKIDEVR—~RAHT AT, v

¥ CRE, BE0oWE 33’ ml 2Ly, T EEELZE
LT 200 mg DBEHFENE Bz, EMRBOFEE, 2L
WERBIERERD e ole, SBHEAIESVE Y - n-
TE =K 3:6:0.5) BIKiCHZ THEHELT,
#1757 2300ml, 2757352 185ml iz
S, FRCHBERLRE L 700 mg, 440 mg ORHEREY
Bz, EMRBRORREEIEICE U AIRRRE P -
oo TDLDXERE, Eg=FN UV -k (8
2:1) JBIE, HRHEHRE, EBT7 =Y v ERAW -t
sme 757 4~ X BEORIENE, £0 250 mg
FEL A X EX0cm OV Y BFNT T LR, RE
vVerumugklVh e /)—) (3:3:1) B TER,
2g FoUIrvavavy F—7 3 KEEHB, S
TRyEy ez /)= 1:2) BECRERZETF,7g
FOOIRSGELY, RKRILTF ) —LORTHEY, BEH
W08 2B, VI 7 avDHbpdbloRER
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e~
3. HERLUEER

3.1 iy LERTE)

JTULBEE LT L~y 2 < F5H 2 % U R
1%, =B DS EBEEATEI 21772 - 1e e~ Y HORKIZB Y
ROBREERET 20, SHEOELL T3 YERKE

R4 7 r<YUEERIUYEE, 1 EEREO

REHROBAIR (&, % 4 #5
~Photo. 4. Feeding responses to water extrac-
tives from current year leaves and current and
one year old twig bark of Pinus thunbergii
(left side: leaves, right side: bark)
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BE-5 7uvYMESIVIERET M
Y OR SRR (b %Eesy be—n; o
ZEZaVIR—; T ME () & 1E (F) ObK)

Photo. 5. Relative feeding responses to acetone
extractives from current and one year twig
bark of Pinus thunbergii (the top: current year twig
bark and control; the middle: one year twig bark and
control; the bottom: current (the left side) and one year (the
right side) twig bark)
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FHE-6. 7ThwYHE, 1E, 2 FiH X O R E vk
Mo 2z —NEEY () LEEnEE () ORBRiGEE
Photo. 6. Relative feeding responses to methanol soluble
materials from hot water extractives of the current, the
one, the two year twig bark, and trunk bark, and to

the methanol extractives free residues (right side: residues)
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Photo. 7. (a) Fibers of {ilter paper; (b) feces
from the adult fed filter paper impregnated
with hot water extractives; (c) feces from
the adult fed twig bark
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Photo. 8. Feeding responses to hot water extractives
from the current and the one year twig bark of Pinus

densiflora in a cage
(the left: the current year, the right: the one year)
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Photo. 10. Relative feeding responses
to paper chromatograms of metha-
nol soluble materials from hot water
extractives of the one year twig
bark of Pinus densiflora

(the right: using only benzene as a deve-
loping solvent; the middle: using a mixture
of methanol and water (9:1, V/V,) the left:

using a mixture of benzene, m-butanol and
water (3:6:0.2, V/V)

BEE9. TheV1IEEBROT vy, A —BIO
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Photo. 9. Feeding responses to acetone, methanol and
water extractives from the one year twig bark of

Pinus densiflora
(the left: water; the middle: methanol; the right: acetone)
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Photo. 11. Relative feeding responses to steam-distillate
and the residual solution of the one year twig
bark of Pinus thunbergii (the left half: distillate; the

right half: residual solution)
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Photo. 12a. Relative feeding responses (%) to
fractions obtained through column chromato-
graphy of methanol soluble materials from
hot water extractives of the one year twig

bark of Pinus densifiora
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Photo. 12b. Relative feeding responses (&) to
fractions obtained through column chromato-
graphy of methanol soluble materials from
hot water extractives of the one year twig
bark of Pinus densiflora
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