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L-Phenylalanine Ammonia-Lyase Activities in Cell
Suspension Cultures of Eucalyptus polybractea (I1)

—Effects of phytohormones on L-phenylalanine
ammonia-lyase activities—

Tamami TeErapa*, Takashi YamacucH** and
Yoshimasa SABURI*¥
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Fig. 1. Effects of the lack of phytohormones on cell growth (A) and PAL activity (B).
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Fig. 5. Effects of the addition of phytohormones on cell growth (A) and PAL activity (B).

—&— control
---V--- 1.0 mg/l ABA
—O— 1.0mg/l GA,



2—74 ) BEEHERCBI 7= VvT 5=y T yEST ) T — LI ) 11

Iv. & 3

FTTIRMELLLD I, MRKFOBHEESL 3mg/m! & L EFERELET - 2B OEERERY
PEMERBAB AL S B - EBRERY 5 5, PALTEHRAOADR L RAE5 2T, B
MR NFCE BEINE L VWS TEBRBIN TV,

SRIDOEERT, EHOEBETIREHT ST LD GA; © ABA ZEHUCHRML S, Ve
N HIEHEAE L CHElE h, PALEELSFBINBBRBS 50, ABAIDWVWTE, 1~
2mg/l DEPFATHRMBEEZLI TS, MIITKERENESZL 5T L3 ->7h, GAs I
DWTIE, BNMEBED 1mgll 28A 156, WiT 39 v 7ABEL so0l (F— 9 RKFER),
E. polybractea FEBMNGIC & - T, 12 GAs & W H W H VE v ORI, HHOKERZ P LR
BEZONIBELAROBEE LB, £/ GAs ZRIML-E 2D PAL B0 %)
3, BEEEERELIT - LBAOBREHOEFI/VUNAIUTEY, HEOERFEEED
HOMESTEHIND, 7272, GAs ®© ABA DSEE PALEHAFE L 0, & 3 L IZHEREHNE
ANT, ZIRPIBFIN-OHL S LTIV,

TNET, GAsHY V=V HERKEBEL T, PALEHAREE L EVHIBMERL R LN S,
Lil, =vo v RBEEMO PAL G, GAsMBRICED TV M v 7= VHEARKE EbiC
Ml e VS HED P, 51 X0 PAL i ABA MMBE TMHI S iz & v S Higke
D5z, HEID E. polybractea Mk B 2GR L IR T2 606 b0, PRI X 2HR
DEVORRIRIE, SHROFETH 5,

AT, BAEHMTHVWONTVWAEYALNE YD 24D EAA2F YOEL LEBRELLIES
b MR IRAE A N2 &0 5, E. polybractea SEEMBIOMEREICIE, 25D 4L E Vv EBH
HTHBI &b T, 24D ZBREL THMEBSIHIEN TV S & %, PAL EHRIEE IS
FHEHENH, PALEHOEY—7 BEBOBRVRHICRSH, GAs ORMPLH5BDOR + LR
Ik 3 PAL OFEE L IZOEE) Y —VBRK - TV, £ 042 F v EBRELES I3
BEAMHEIE N, L»d PALENGHEE N, 2 2D+ VE Y ERERICRW & X0 REZE
93 &, E. polybractea BEBMKIC 3B 5 PAL iEH:, BEE24D L oIElEhTWB3DTIE
BOHEEZOND, IOIHARXF v OFURENH PAL FFEHEZ{EH L L EBRER LEZ 4D
#5&, WA XF VOEEPALA2FET 20TREVAEEDLNS,

A—F v EHAL PAA =V EROT PAL iGEHEOEE) & /IR ZFEEE L, =¥
U UKIRAERWT, 24D OBRENSPALFERE FhCMBLTAOAVI Y Y v ¥ — ¥ E—HED
Ty b7 vHEREBRELLEVHIBEOICAONE LI, F—F Y UM PAL FEHOFEH
ZHET B EBHELLSHOSNTVS, UL, ZOFIEEIELHASHICE > TOIE Y,

AEERRICXD, HEEDR ML RACKBMFEOMHNC L 73 > THBEI N 5 PAL BELET 3
&, SSIHEYFIVE VT D EREELEZT S PAL BELELTVE L LV EHHELD S
i, TODX S PAL FEHOEFHOEVHIRARNC Z—FENERT 2 0h, SEROFMSKR
HEET B,

= =1
ANEDHEY R IV E ¥ E. polybractea TEEIERMPOMNE L PALTEHICE5 X 38>\ T



12 LHMABkFE « (LOMET - E2RIE

NI, BAAEAREMD S 24D 2BRVTHA 2 F Y OAEMT 5 &, MIEREHEIIMR SN,
PAL jEM RO S BB I N, #A X F VERVWT 24D DA ZMA THEST 3 &, 1
FEALIE ORISR A TIE S h, PALEHRRIBEAERBENLL -, BARHICE S
GAs® ABA 2N THIfR 2SR 2 &, WEIZE LA LBESh, &< GAsRMDES,
PAL [EHEMFER CE FEEI NI,

PlEDZ EdS, 24D EHA *F v IZEEPAL IBHICHEL 52, ABA & GA; 314 &R
L5, PALEHICEEERIELTVWA EEbR,

F—0—F: 22— Y, HEEE PAL, 1M, WYt LrE v

5 B X ®

1) Hahlbrock, K. and Wellmann, E.: Biochim. Biophys. Acta, 304, 702-706, 1973.
2) Acton, G. ], Fischer, W. and Schopfer, P.: Planta, 150, 53-57, 1980.
3) Tanaka, Y. and Uritani, L. Plant Cell Physiol,, 20, 1557-1564, 1979
4) Tanaka, Y. et al.: Plant Physiol, 90, 1403-1407, 1989.
5) Campbell, M. M. and Ellis, B. E.: Plant Physiol., 98, 62-70, 1992.
6) Campbell, M. M. and Ellis, B. E.: Phytochemistry, 31, 737-742, 1992.
7) Nemestothy, G. S. and Guest, D. L: Physiol. Mol. Plant Pathol,, 37, 207-219, 1990.
8) Terada, T., Yamaguchi, T. and Saburi, Y.. Mokuzai Gakkaishi, 39, 958-962, 1993.
9) FHBKE - (LOKET] - EREFE < E5EIE:. FABREEMWEIE, 92, 1-7, 1994.
10) Yamaguchi, Y., Uchida, K. and Yoshimoto, T.: Mokuzai Gakkaishi, 34, 363-367, 1988.
11) Linsmaier, E. M. and Skoog, F.: Physiol. Plant,, 61, 199-206, 1976.
12) Cheng, K. C. and Marsh, H. V.: Plant Physiol,, 43, 1755-1759, 1968.
13) Heinzmann, U. and Seitz, H. U.: Planta, 135, 63-67, 1977.
14) Ward, E. W. B, Cahill, D. M. and Bhattacharyya, M. K.: Plant Physiol, 91, 23-27, 1989.
15) Jones, D. H.: Phytochemistry, 23, 1349-1359, 1984.
16) Ozeki, Y., Komamine, A. and Tanaka, Y.: Physiol. Plant., 78, 400408, 1990.
) (1994410 A 31 H)
(19954 3 A 10H)

Summary

The effects of exogenous phytohormones on cell growth and PAL activity of Eucalyp-
tus polybractea culture cells were investigated.

When the cells maintained on a control medium containing both kinetin and 2,4-D as
phytohormones, were transferred to the medium without 2,4-D (containing only kinetin),
the growth of the cells were depressed and PAL activity reached a maximum at early time
of growth stage followed by a gradual suppression. In the absence of kinetin, the increase
in neither cell growth nor PAL activity could be observed during culture period.

Furthermore, addition of GA; or ABA to the control medium resulted in the suppres-
sion of cell growth and the increase of PAL activity. Especially, in the presence of GAs, PAL
activity was induced remarkably.

Key word: Eucalyptus polybractea, Cell culture, PAL, Cell growth, Phytohormone
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Relationship between the Strength and Grain

Orientation of Wood
—Examination and modification of the
Hankinson’s formula—

Hiroshi YosHiHARA, Shintaro, AMano and Masamitsu OHTA

We examined the Hankinson's formula, which gives the relationship between the
uniaxial strength and the grain orientation, by the uniaxial-compression tests of the
specimens with several grain orientations, and modified with taking account of the stren-
gths for the specimens with the grain inclinations of 45 degrees.

The Hankinson’s formula gave a proper prediction for the relationships between the
compressive strengths and the grain angles except for Agathis which was located at the
lower position than the testing data. On the contrary, the modified equation yielded a good
relationship for all data.

L-Phenylalanine Ammonia-Lyase Activities in Cell
Suspension Cultures of Eucalyptus polybractea (I1I)
—Effects of phytohormones on L-phenylalanine
ammonia-lyase activities—

Tamami TEraDA, Takashi YamacucHr and Yoshimasa SABURI

Effects of the lack and addition of phytohormones on cell growth and PAL activity
were investigated in suspension cell cultures of Eucalyptus polybractea.

The cells cultured in the medium lacking 2,4-D or kinetin could not grow. PAL activity
was increased and depressed in the absence of 2,4-D and kinetin, respectively.

Addition of GA; or ABA to the control medium reduced the cell growth and induced
PAL activity. Especially, GAs caused a remarkable increase in PAL activity.



