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Table 1-1. Collecting sites of tree samples.

Sites Locations

Altitudes (m) Sample Nos.

Diameters at

Tree Distances between
breast heights (cm) heights (m) two samples (m)

Hinoki
A Tyosui-zan 300 A-1 25 8 6
A-2 20 7
B Dake-san 150 B-1 10 3.5 2
B-2 10 4
C Shin-yama 100 C-1 5 4.5 1.5
Cc-2 4 4
Sugi
D Takizora-yama 420 D-1 12 5 4
D-2 15 6
E  Shin-yama 100 E-1 12 1 3
E-2 8 5 .
F Shimane Univ. 3 F-1 9 5.5 3
F-2 6 5
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Yields (%)
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Fig. 1-1.
Legend:

Note:

Jul Aug Sep Oct Nov Dec
Sample collection dates (1990)

Yields of hinoki needle oils.

O: A-1, @: A-2,

A: B-1, A: B-2,

J: ¢c-1, A: Cc-2.

Sample Nos. in Figs 1-1, 1-2, 1-4, and 1-6
should refer to Table 1-1.
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Sample collection dates (1990)

Fig. 1-2. Yields of sugi needle oils.
O: Db-1, @: D-2,
A: E-1, A: E-2,
Od: F-1, B: F-2.

Legend:
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Fig. 2-1., Amounts of emissions of terpenes from the ethylene
treatments (100ppm) of hinoki seedlings,
Legend: (O: a -pinene, @ : sabinene, A: myrcene,

A : d-limonene, []: p-cymene, B: bornyl acetate.
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Fig. 2-2. Amounts of emissions of terpenes from hinoki seedling:
Legend: (O: a -pinene, @ : sabinene, A: myrcene,

A: d-limonene, [J: p-cymene, E: bornyl acetate,
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Fig. 2-3. Amounts of cmissions of terpenes from the controls

and ethylene treatments of hinoki scedlings (Sample 1).

Legend: (: sabinene, @ : myrcene, A : d-limonene,

A : v -terpinene, [|: p-cymene, B: terpinolenec,
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Fig. 2-4, Amounts of emissions of terpenes from the controls

and ethylene treatments of hinoki scedlings (Sample 2).

Legend: (O: sabinene, @: nyrcene, A : d-limonene,

A: 7 -terpinene, [J: p-cymene, Bl: terpinolenc,
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Fig. 2-5. Amounts of cmissions of terpenes from the controls
and ethylene treatments of hinoki secedlings (Sample 3).
Legend: (: sabinenec, ®: myrcene, A: d-limonenc,

A: v -terninene. ['1: n-cvmene. B : terninolenec
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Fig. 2-6, Differences in average amounts of emissions of terpenes

Legend:

Note:

between the ethylene treatments and controls of hinoki

seedlings.
PJ: sabinene, N: myrcene, EJ: d-limonene,

7. 7 -terpinene, N: p-cymene, terpinolene.

Control in the figure means the differences in the average
amounts of emissions of terpenes between the last two and
first two days of hinoki seedlings which were not treated

with ethylene.
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TOoOFEBMEILICBEBEEZRE T BN, T3V IFT -0k
SR MMBEREOSD TN VI oREFORCHBENABR L LES

I

Wi, Oy YV E—NVNA VDL

BEh3, g5k, Y5 v FFr7,—0lBEHEERZECC
FLE)FANRVY ISR EHERRT B E Y TR L,
a-ERAVB LB - xvyo#HGEMREMT B (Savaged
19%81) . EAMPHR 2 Vv VA LT, MEHREIZH
HEIh s M, MMmETHEMNT S (Faroogis  1988) . 1iE
EFHEERZELLEVE SRSV T »—RHTHDY,

T AV VBT MULAR V=NV T £F— FPEHF
TiRAEEGHRINT-dIOTCHE L LELEIAON DB, FNV=2N7T
FobR, YixVvERAKHERE AvEBENDBARIECT
MBI 5h, H50VRExvZ2FEBKAERCUIEST S L&
L35 &5, T 2V VAT B ERELT, £KF
Ta-Ex2vyRELV=NVTEF— bFRIELL TV 3 A
N b, HAMNMFEHEER2ZY 5L, HOBREIR TNV
EXY Ad-A— VR ENVN=ANT £F— P REODEBEFZE /
TR YMPBEHEENS EE 5>WME (Bergerssond 1989)
bV, AMEOBHERLBEEGT 5, Fh, =2V VI
M ENB L, MMKROMASIREZOH & 1 &

&
T
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> T, RPHABP R IO 2V VREHRBTHIRS R,
TFVYRRETBEIEILNTY S (BE  1973) #
», T FVvvE2aPRREATIAE&AN,AF L viEH L T,
TAVNVABIEEARNFVY VY EREIE B, K=
TE7 - rtOBBEBOM MR, A&tz Frryriemlc<
a&ﬁi’pnmﬁxoﬁ:t&b, AHERTFVvUVURFORIEE

bhd, =2 FVvVvRIHEYWKNEELR2ZT LB NS 2 —
FALIE (Birchens 1979) B EW &k o T, ZERK KN
N5, Telewskis (1983) i3, 3» Ao w2z v vl
Mz L, 3r ARKEERE2 2 Y buo— Ve &L L
A, HERIVELCHBROMBME L, HEMXIEEL,
G EOEINREVIENRNBEINR, Tk, A4 A=Y 7F

TAF — R IHAHBBERECTR, z2v IV LEBER XS TR
EHEMECHIRD, MEEONR R s T HREENE
REEBINRTEDLT 3, Fh, ARHETRHEHEEO LD 3
MEMNEBFLEMIT 2 EHELTWY S, D& BHER
MELBH2O0R, FVv v RHEBEMFHLITWY S OHR, * —
FY UV EYRVYVYONRNT VRO ENRTZEEMN xFUu

vHRA-—F YV OEREMETSIETCHEINDS DR
DOhhRFHLHMPEHK s TV VHNE, =2V VB X<
WMAERECH»RLDOEMAMNAEL, Vb, HHEXEHEEF2
TURLREBEORRDEFEUORIEZ T (Holters 1984) ,
o RHMBET S E, T2V VLR BI AV VEREERA
T HEIER o THEUBIEMBMB R LT, 2F 4=V

ris

MmMe5 S —-—FTF Iy nvArAFir=y (SAM), 1 -7 J
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vrsuamTuaNy -1 —-arErvE (ACC) 284S
BEhzxF vy (FH 1988, #1990, X%

1990) Z4A WML, A2, T 2AVv I MNmMmKkSBEERI X
THERTIzFrvriREdoaT, dMBEOFVVERIBR
B2 AIETVEEHEALDL LD TEDZ, BIRERL
TPz 2v VAR ZEST L, HMYPOHELTOMEY
KBAT 2 REHOERR T, WEHOKE %2 i
Liab, FRHEFLALAYD IFIIFTRYRE2RT. + =
v ) OEWHE (Colletotrichum lagenarium) 2 #HF 3 5
L, BHB#ER B FVUVURZEBRELEL, HOoOHNE 2 i
T hH, ThE bl N—FFvF¥—FiHddAE N
3 % (Bilesb 1990) , T Ok H> Rk xxF Vv v, »N—4#
F VIV —-—¥RE FuoFySoyv-uyFI79 370574
V(HRGP) R & D 2 v X2 B2 FEH T 5 LR L THY,
COFAMNESEFTEIRENAZRITERTRIE WA &BE
ZAohTwasH, zF Vv vV OoFHBERRTZETZTO
FEABEHIL TR LD, RO >WVTHAL

G h R WV,

vy

ARV, 444 zF v vy, HWHEATEHK
WIF LV YyRRET I IS RBERETC VRV LD,
OEMMBELALITF VY EEILBIENTEDL, TO
e, T AV VMBI AERANV=NVT T - POREE
DEMLE HERL T B LHESH (2 0MNENHE
OCHENHEZHEMIELIAEMAIAHE), £tz F LYy
REBTNUVRVYVBBEOENLLR, WAL, xFVU
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VABMT B L E B, HYKOBARIE TS 3 & H
BRTE3, RBRKEYHOE/, F L _vyrs—¥iEH
U o B A O FE M

WHYTDH A (Lewinsohnd 1991) < & » 5, Baldwin

BEMUL, $E TNV HE R

i

5 (1983)D, WMAPFORHBOLELFNARE —HB, EXKE
ERII2HBARAOMEFEAR EZ D OTH B EWVIRED
LT, ¥, TOZEIXEEPHER T FLrvTRRTVH
YV mE, AWEOKBRAKT 5.
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Emission amounts (nl/1l+h)

_ Ethrel treat.
40 l\-
30T
H
\-\
207r SS A
A AT E
A— ;
107 Q— O\%E@
e ——e——2—1, e
0 ¢t . , . \ ;/c .
40 Control
30 ¢
20 ¢
/O/O
A
10 F Q A/ \S,’:-—fdk
: =
C 1 L 1 L 1 _gs_ 1

Fig. 2-7. Amounts of emissions of terpenes in the ethrel treatments
(upper) and controls (bottom) of hioki seedlings (Sample 4).
Legend: (QO: a-pinene, @ : sabinene, A : myrcene,

A : d-limonene, []: p-cymene, B : bornyl acetate.
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Emission amounts (nl/l+<h)

407 Ethrel treat,
30 r
20T .\ /o/’”/.
===2%
10 %
////-: \A—_——-Ajj__o
0 L )(j’ A
4 0 r Control
30 @
ﬁ/////_//ﬁ
20 B /o\
\O\)’
oy B ﬁ\A—{;——A
-  E— g
0 . (¢ :

9:00 12:00 15:00 18:00 21:00 7:00

Fig. 2-8. Amounts of emissions of terpenes in the ethrel treatment

Legend:

(upper) and controls (bottom) of hioki scedlings (Sample

O: a-pinene, @ : sabinene, A: myrcene,

A : d-limonene, [J: p-cymene, H: bornyl acetate.
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BTz E20BEALT, HERAKZKZHEL-Z, ZA
O FTIIBMBEAELL-®E, TBTURKIEHMEBEL L. =5

vvyoErAREMERTolMECR, = F v vRBAZT
BRECAE2HEL, =F Vv vy2EALEHEE B & U,
THOOK, 3E, 6K, IR KA 2HELELL, i, =z
FrvoffoRGERBMOMETCR, FVvvi2REAT

54, 2, IHH O I2BER ARK2HMEL, =z F Vv vrE2REAL

TE®BB EICIL, 2, 5, I0HZOI2BF o i KRG O Hi £ 2

fTofco WELLRKIHE, #F22o< b2 357 (GC)

53 % (Shimadzu GC-14A,DB-¥AX(30m X 0.25mm i.d.),

60~ 70°C 2°C/min, 70~ 245°C 5C /min,He:1.7ml/min,

51:1)
3. 3
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R L EHE

1 TFUVVYHAREIBFNVNRYBEBE D

Z 0Kk

E ) s O NERT BN S 2 A AP, T FUL Y

ZIBEBAT B ER LT, SAHO S 508 H T, E

JF M HEALALIBBMENLIASE R YORBEEBMNE L, 5K

¥ T
¥ v
% »

T F

5

WE VOB MNEINUL L (Fig.3-1~38-9),
vORBEAEMLALABRLR, FVvvEAHE
wmu, 21BMBER IS MML D0 MNIKH,
VEAEZREE DL, 2IBMBRLE—E O D O M
TFVvVEABEBRR M NDE T, 21K H %D
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LhdsOMN2RAB RN, FALE VY OREBENKEZ
CH#EmMmULALoW, B EL, =F v vyviEBEAdS 210 &
WHlE LB Td o e

TFVVERBATEIIER I TEIALE, b 4
BHhAoBBEINEIYERVYETLVE ) VYO2ESY 2 A D
T TCHEADE, T FVVRBRARI-THERXTVOHBREBE
MEMUdO(Type 1), FHE Vv vOREEMNEMND
Lied O (Type 2), "}E#VIQ:-F-)DE/I/:/O)WE'/Z&}?J{
HMmUL7d O(Type 3)D3% 4 T RE S N kK,

Type 1(Fig.3-8,38-5,83-6,3-9)CWRxF Vv VvVvEAHEHZL
Y ERVYVORBELZIMNHE ML, 21EMEBRD I Vv,
d— YV ExVv, FNHVE/JVVYTHETOHMBRES L b0
®, yExVEFTRKEIHML L, Type 2(Fig.3-1,3
-4)TR’, TFVVYRAHBERIYERY, I NVEVYRETF
Bmu, 21BMEBERFVE 2 vy RIEFRAKSEHE DL
o INEBVYRDETOHMMES N s Type 3(Fig.3
-2,3-7,83-8)TR, yExvyMNRxFVvVREAHEKE S 21K
Mg zcHmesed, I VEY, FALE /LY R2IERH
ML, =z FVvvy2RBATEZIEREST, HER
S OBMMET R ERELAR S

VE J Vv VyOB#BEOKRKELEE

<

Y, LB FnrE )
N, Type 20 & 5 K&

ftHXE ohnsdb 0L, TRV ODEMNELS N BZOR,

SO A N

00L& BREBERRIZIOL, FHKHEHKEVHETD 3,
RiehdbxF Vv vyBARISBE/ FAOVRVYERBEEOD

E2Z2FTERH T D B4 E x Vv, VeV, d— U ® 2 Vv,
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vy — T NVE RV, p-¥Y AV, THLVE SV VIEOWTTHRE
L (Fig.3-10~38-15), ¥ E x v OMat & (Fig.3-10)
TR, RABAZ2BRE, =T F Vv v E2EALTHS21HM% K
F, MBEHFMIOYKBEERENL L, ARBAKBIBVTDL, =
FUVPVvREABEZERERIRHEHEE O MMES K, i o &
SR, YEZFVORBERERZFUVVYREARE - TKER
ML, IV OBEE (Fig.3-11) RBWVWTDH,

REAPBRVESRB T FL Y BARLLSHEE ORI
RRS>H T, HiI, RHEGEPLVCHERLRES O H In A
Roehif, d— VY Exvoigia (Fig.3-12) & vV TR,
TFVVRBARIIBBEEBOEMMAAE S h o, HH
CHB L UTGRUYT, EHVOTABRERIFFLEALARZIR > W
Mo fee ¥ -7 NMERVYOKREME (Fig.3-13) T, &K
¥B, C, E, F, GTH T OMMMRES N 2, fitdldilH
KBEAERRLNL o p-¥y A v Oit&E (Fig.3-
14) T, HAHCLOZ, BEBEHEOMMMXEAELS L, 7N
¥/ vy oiea (Fig.3-15) <, midA O &>k F
VYEA»S2IRMBRSEB CHFRLRBE O MAR
bhit, HFrHAHBIKBVT, HFRZHMMAESL N .

Table 8-11, T F Vv viBAK I Z, b/ FHE»>EK
MEhsrs3yExvyBIUEFLE/VvyoRRBNE2ZRT,
COMBMAER, B/ FYHEALSBRBEINDZ TNV R VEHE
OEXERHIE, HExYv, INEY, d-V EF XV, 7-
FNVE RV, p-¥ RXrv, FNLE VYV, FKI=NVT 7T

— b, FHNEZRZRV-AA-F—N, FALE=NVT EF—LF %,
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100 LTRLIELDODTH 5, T FVVREBAR IS ¥ E 2
vORBUNEOENLERBSE, T FVVEABEKZREBIK
HHARKEREARIBZL, 2BEHRIRBBPTRB U4
MEL UL UHd»L, 2ZHHOBMER IIAXH P TR B ¢ 14
mLrcws, £k, FNMVE /) Vv VvyORBIHEEOEILEAR
¢, T FVVYREABEBHBERIRIEEATZENLAZIRS h F,

2HEHRSRA B C2.2~10.0f5 0 BB EMNRE S R Kk,
T/ FNRYEE, 3 FUEYAFAN-3-T N YN
CoA ( HMG-CoA) & A N v v, ¥ 35 =prFny vE
(GPP) 28 CAHEERIN B (KB 1990) », ZoHhEG
BHE2HML T30, F& U THIG-Cohd & Tt % fil i
34 35 HHG-CoAVv ¥ 2 3 — Y OHEHETH A5 (H L5

1976) ¢ EbhTHBYH, Tk, GPPhroFEE /) F VRV
ANDEBRREB, T/ IFIARVYYVYII—FBRREosTHDLDIRT
W3 (Lewinsohnb 1991) o /) F ARV YV I 53— ¥,
Ao vVEBERKRRBREBTZMOERDI S F LY RKE
PRATIEHEEROBEBEHZETH B LD, TNV E
ERREPVTCHEFREELRM2HES, g, #HAKO=E
J TNV RVY T Y EHOERER LT, T FTFN
E/)FTNRVYORUBEBOWMMTEMNRRIE EN 5 (Savageb
1991) o ThoOZ &hMs, = FVvVvRA®ZEHE O ¥ E
FvORBRBEENEOBRDEHMBEOM M IT2HE O 7 IV
K/ vvoR#BHGoHENE hsoZFlMEHFZRE
EB3d30THhHr T hE, zFrvrdyLiR FVvvy
ORBYEMN HNG-CoAVv ¥ 2 4y — XY OFEH B I F NV E
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Emission amounts (nl/l-h)
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Effects of ethylene treatments on the amounts of emissiom:

of monoterpenes from hinoki seedlings (Sample A, Type 2).

Legend:

/A : d-limonene,

O:
A

sabinene,

v —terpinene,
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Emission amounts (nl/l+h)
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Fig. 3-2. Effects of ethylene treatments on the amounts of emissions

of monoterpenes from hinoki seedlings (Sample B, Type 3).

Legend: (: sabinene, @ : nmyrcene, /A\: d-limonene,

A 7 -terpinene, []: p-cymene, H:
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Emission amounts (nl/1-h)
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Fig. 3-3.

Legend:

Time

Effects of ethylene treatments on the amounts of emission:
of monoterpenes from hinoki seedlings (Sample C, Type 1).
QO: sabinene, ®: nmyrcene, A : d-limonene,

A : v -terpinene, []: p-cymene, BI: terpinolene,
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'Emission amounts (nl/1-h)
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Fig, 3-4., Effects of ethylene treatments on the amounts of emissions

of monoterpenes from hinoki seedlings (Sample D, Type 2),.

Legend: (: sabinene, @ : nyrcene, /A : d-limonene,

A: 7 -terpinene, [J: p-cymene, H: terpinolene.
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Emission amounts (nl/l-h)
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Fig. 3-5. Effects of ethylene treatments on the amounts of emissions
of monoterpenes from hinoki seedlings (Sample E, Type 1).
Legend: (: sabinene, ®: myrcene, /A : d-limonene,

A : 7 -terpinene, []: p-cymene, Bl: terpinolene.
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Emission amounts (nl/!-h)
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Fig. 3-6.

Legend:

Effects of ethylene treatments on the amounts of emissions
of monoterpenes from hinoki seedlings (Sample F, Type 1).
O: sabinene, @ : myrcene, A: d-limonene,

A: 7 -terpinene, []: p-cymene, B: terpinolene.
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Emission amounts (nl/l-h)
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Fig. 3-7. Effects of ethylene treatments on the amounts of emissions

of monoterpenes from hinoki seedlings (Sample G, Type 3).

Legend: (: sabinene, @: myrcene, A: d-limonene,

A: 7 -terpinene, []: p-cymene, [ :
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Fig. 3-8. Effects of ethylene treatments on the amounts of emissions

Legend:

of monoterpenes from hinoki seedlings (Sample H, Type 3).

(O : sabinene,

A : v -terpinene,

@ : myrcene,

[J: p-cymene, [H:
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Emission amounts (nl/I-h)
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Fig. 3-9. Effects of ethylene treatments on the amounts of emissions

Legend:

of monoterpenes from hinoki seedlings (Sample I, Type 1).
QO : sabinene, @ : myrcene, A : d-limonene,

A: v -terpinene, []: p-cymene, B: terpinolene.
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Fig. 3-10. Effects of ethylene treatment on the amounts of

9:00-11:00

emissions of sabinene from hinoki seedlings (Sample A-I).

Legend: O:A, @:B, A:C, A:D, [J:E, B:F, ©:G, €:H,
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Emission amounts (nl/1-h)
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Fig. 3-11. Effects of ethylene treatment on the amounts of
emissions of hyrcene from hinoki seedlings (Sample A-I).
Legend: O:A, @®:B, A:C, A:D, [J:E, B:F, &:6, €:H, ¢:1I
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Emission amounts (nl/l-h)
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Fig. 3-12. Effects of ethylene treatment on the amounts of

Legend:

emissions of d-limonene from hinoki seedlings (Sample A-ID,

O:A, @:B, A:C, A:D, [J:E, B:F, O:6, €:H, +:1I
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Fig. 3-13. Effects of ethylene treatment on the amounts of
emissions of 7 -terpinene from hinoki seedlings (Sample A-I
Legend:

O:A, @:B, A:C, A:D, [J:E, B:F, O:6, ©:H, vt:I
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Fig. 3-14. Effects of ethylene treatment on the amounts of

Legend:

emissions of p-cymene from hinoki seedlings (Sample A-I).

O:A, @®:B, A:C, A:D, [J:E, BH:F, &:G6, ©:H, +:I
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Fig. 3-15. Effects of ethylene treatment on the amounts of

emissions of terpinolene from hinoki seedlings (Sample A-I

Legend: O:A, @:B, A:C, A:D, [J:E, B:F, &6, @:H, %1
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Table 3-1. Variations in the proportions (%) of the emission amounts of
sabinene and terpinolene in the main monoterpenes emitted

from hinoki seedlings by ethylene treatment.

Sabinene ——_ Terpinolene
Samples 9:00 12:00 9:00 9:00 12-00 9-00
1st day Ethylene 2nd day Ist day  Ethylene 2nd day
treat. treat,
A 440 43. 4 30.0 3.1 3.6 14,2
B 34.6 37.5 .26.9 8.2 5.9 21.8
C 36.9 32.2 36. 3 2.9 2.3 6.3
D 21.4 25.6 17.0 3.7 2.9 37.0
E 38. 7 33.0 43,7 3.7 4.0 b.4
F 36.9 44,9 42,7 3.5 2.5 5.2
G 50.5 52.2 40, 3 4.4 3.3 14.3
H 36, 4 43.5 37.0 3.8 2.6 13.4
I 30.8 36. 2 35.9 4.7 3.3 5.1
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3. 8. 2 rF Vv vOoEAREMBRHE P & O
{E FH 5 % BF [
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B PORBEIRFRANAGBE TS o oo ®d, FNE/
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bh b, COHEE®S, = FLrvrRXIXBFNMYE VR
R ORERTLERORE R CTH 2 A/8%END 2 LD,
—HOERE—HBIPBHALET T &3, AER
FTHUMNE/JVVYORBEOEMMAE LN, ThIERY
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AHZERZ VLD, E5RETTILENRD B,

Fig.3-17TT W&, F M E VY EEBRHERY, I N
t Vv b 2HEH OB ~8Bf e A F T RE S H MU 2 (Type 3)
M, Fig3-16CRRBBOHMMMARESHLDOR T NV E/
VYR Y TH Y (Type 2), ¥ E2 v I Nty OR#ME
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AL, MHEEARINEE /) F ARV E, Zok%HK
ZRIKCT B (Gijzensd 1991) o % U T, Lewinsohno
(1981, 1992)o HE R &K % &, MBRKEHREZZ T LY 7
TARY T 3 —DT)FARY Y757 —-—¥EWERZ2A RN
K3F i mL, 1EMMUARIOKE IR NS 2, ch s %
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8XMLE ABeHdFTs3Mo»POBBRIET D % & E 2
bh b, BHEMNIAIHEFOBERLH XN T 5 3 # %
o/ s _vPHE BFOHMEKILIELHEES
BHiErwZ<4ag8Th s (Raffan 1982), <V V9 A v
Ba-ExvieHEISshasa, VExrvHa-Yavo

1/50BERBEINBLET T, BERIY VT 4y o0l
2 EFT B ELMMS5 (Nordlander 1980), = F v v o
AR IV ERVDPFAE VY REEIDZERK
MEINBdetiRioT, b2 RAMK2I TR T
HonochaetiaB W ®, #H B A5 O0WM L VHEHERDL 2 WEL
$BE /S FT T YT DOArmillaria melleats ¥ (i p
1984) , T T WAMET TP EEHMNMEFETE B,
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| |
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n 3
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Fig. 3-16. Tests to see the starting time effecting the amounts of
enissions of monoterpenes from hinoki seedlings
by ethylene treatments (Type 2).

Legend: O: sabinene, ® : myrcene, A : d-limonene,

A: 7y -terpinene, []: p-cymene, E: terpinolene,
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Fig. 3-17. Tests to see the starting time effecting the amounts of

Legend:

enissions of monoterpenes from hinoki seedlings
by ethylene treatments (Type 3).
(O : sabinene, @ : nyrcene, A : d-limonene,

A : 7 -terpinene, []: p-cymene, H: terpinolene,
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Fig. 3-18. Tests to see the duration effecting the amounts of

Legend:

Et

|

T

hylene treat,—

enissions of monoterpenes from hinoki seedlings
by ethylene treatments.

O: @ :
A 7 -terpinene,

A : d-limonene,

sabinene, myrcene,

[]: p-cymene, terpinolene.
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SUMMARY

Terpenes are important components to keep the
growth of tree individuals and the ecosystem of
woods. Because they have various physiological
activities, such as inhibiting fungal growths,
repelling bark beetles and controlling plant
growths.

It is important to understand the variation
forms of terpenes in trees on account of
clarifying the physiological role of terpenes.
Therefore the effects of ethylene on the
variations of chemical compositions of terpenes in

hinoki were investigated.
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Conclusions obtained from the experimental

results are as follows:

1) The chemical compositions of terpenes in needle
oils of hinoki (Chamaecyparis obtusa Endl.) and
sugi (Cryptomeria japonica D.Don), each of which
was growing on three different sites, were
investigated to learn the.quantitative variations
among tree individuals under the same environment
through out a period of six or seven months. Their
needles were steam-distilled, and the needle oils
were subjected to analyses by gas chromatography
and gas chromatography-mass spectrometry to
identify their components. There were differences
in terpene patterns between the tree individuals
at each of the three sites.

In hinoki, The amounts of sabinene, d-limonene,
and terpinyl acetate were main factors for
individual variations. And large correlations in
monthly variations among several terpene
components were found in a tree individual showing
a singular terpene component proportion.

In sugi, the main components in needle oils were
@ -pinene, sabinene, and terpinen-4-0l. Three

types of terpene patterns which were characterized
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by the amounts of @ -pinene and terpinen-4-ol,
were observed. The amounts of « -pinene and
terpinen-4-ol were the main factors for individual
variations. Large negative correlations in monthly
variations between « -pinene and terpinen-4-ol
were found in some tree individuals including
large quantities of «a -pinene or terpinen-4-ol.

The seasonal variations in the yields of needle
oils in tree individuals did not agree necessarily
with those in the amounts of some terpeﬁe

components.

2) 1 investigated the variations of chemical
compositions of terpenes emitted from hinoki
(Chamaecyparis obtusa Endl.) seedlings by ethylene.
#hen ethylene gas was injected into a glass house
containing hinoki seedlings, the amounts of
emissions of sabinene or terpinolene increased.

An increase in the amounts of emission of bornyl
acetate and a decrease in the amount of emission
of a -pinene were observed when the hinoki
seedlings were treated with ethrel.

Because there were differences in variations of
the amounts of emissions of terpenes between the

gas mixtures of ethylene and the treatment with
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ethrel, it was suggested that the seedlings
themselves show a defense response by perceiving
ethylene emitted from other organisms, that is, an

interaction between trees.

3) I investigated the variations of the amounts of
emissions of monoterpenes emitted from hinoki
(Chamaecyparis obtusa End}.) seedlings (three
vears old, 9 samples and each of them having 3)
by ethylene gas.

fie observed three increase patterns of the
emission amounts of monoterpenes, when ethylene
gas was injected into a glass house containing
hinoki seedlings. The first type was that the
amounts of emissions increased only for sabinene
(4 samples). The second type was that only
terpinolene increased (2 samples). The third type
was that both sabinene and terpinolene increased
(3 samples). The emission amounts of sabinene
increased immediately after ethylene gas was
injected into the glass house. The emission
amounts of terpinolene increased at the following
dawn after the treatment with ethylene gas. The
emission amounts of both sabinene and terpinolene

returned to the ordinary values on the second day
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after the treatment with ethylene gas, it became
clear that the action of ethylene gas on the
emission amounts of monoterpenes was quick-
responding and short-working.

Because there were differences in the time
increasing the emission amounts by ethylene gas
between sabinene and terpinolene, the two-staged
defense responses by percéiving ethylene gas may

be shown.

95



