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Ascosporogenous Yeasts Isolated from Tree Exudates in Japan (continued)

Kenkichi Kodama and Tadashi Kyono

Laboratory of Kodama Brewing Co., Ltd., Akita

Abstract

Following to the previous report, this paper deals with the species belonging to the
genera Hansenula, Kluyveromyces, Nadsonia, Hanseniaspora, and Arthroascus including
addendum of genus Pichkia. Among these, the following new species are proposed based
on the reasons mentioned below.

Kluyveromyces waltii Kodama sp. n.

The strain studied seems to be most closely allied to Kluyveromyces thermotolerans
(Philippov) Yarrow and Kluyveromyces wtkenii v. d. walt, Nel et v. Kerken. However,
it is a remarkable characteristic that this species can not assimilate galactose in contrast
to all species hitherto described (including the two above mentioned species) which
form spherical or prolate-ellipsoidal ascospores. Further, this strain is differentiated
from K. thermotolerans in that it does not assimilate maltose, trehalose, melezitose, a-
methyl-p-glucoside and from K. wikenii in that it does not assimilate p-xylose, glycerol,
p-L-lactic acid and succinic acid, but does assimilate L-sorbose. In addition, the G.C.
content of this strain (45.6%) is higher than that of K. wikenii (CBS 5671) by 4.5%.
Pichia veronae Kodama sp. n.

The strains studied quite resemble Pickia rhodaensis (Ramirez et Boidin) Phaff in
their assimilation pattern of carbon compounds. However, these strains are
differentiated from P. rhodaensis in the strong fermentation of sucrose and in the lack
of growth at 37°C, in addition, the both mating types of these strains isolated from
single spores do not react with mating type of P. rhodaensis (CBS 7839 and CBS 7840).
Further, the G.C. content of these strains (46.6%) is 3.69% lower than that of P.

~ rhodaensis (CBS. 5518).

Our experimental results revealed that various kinds of yeasts habitat in active
exudates of broad-leaved trees and some of them (Pichia saitoi, Pichia naganishii, Pichia
veronae and Kluyveromyces waltii, etc.) seem to be unique ones found in tree exudates in
Japan. As for correlation between the kinds of yeasts and the exudate yeasts habitat,
at present no definite conclusion has been drawn. It seems that various environmental
factors (excreting condition of exudate due to the weather, age or activities of trees,
kinds of insects by which yeasts are carried and so on) and seasons and years of
sampling influence the kinds of yeast florae habitat in the exudates.

3 E veromyces, Nadsonia, Hanseniaspora 3 X (F Arthroascus O

BV I BT HREL f:vﬁﬂ- DS b Sacc’zarornycex, BROBKRIC, TO®R, Fricicoibsg L BERRK
Schizosaccharomyces, Pichia 1 X {8 Debaryomyces DEJE DL Pichia BOFEELBHDOLNS SHEEMLED
DEBRIE DN TR~ 08, K TIE Hansenula, Kluy- HT8BHRIC DINTHR~R B,

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

606 NE BE-REF EE (M #52%, 19744
Table 1. Yeasts isolated and their habitats.

E. Hansenula H. et P. Sydow

i.  Hansenula anomala (Hansen) H. et P. Sydow var. anomala

Scientific name "“Geographié Scientific name Gcbgraphic Scientific name Ggographic
of tree site of tree site of tree site
Betula maximowiczit Hokkaido | Acer mono Akita Betula grossa Tochigi
v platyphylla ” i Magnolia obovata ” i Castanea crenata Nagano
Sorbus commixta ” i Cercidiphyllum japonicum ” i Cercidiphyllum japonicum ”
Phellondendron amurense ” i Castanea crenata # | Betula ermani ”
Magnolia ovovata Aomori Prunus sp. Yamagata | desculus turbinata o
Prunus sp. ” Carpinus japonica ” i Magnolia obovata Miye
Fagus crenata ” Quercus mongolia Fukushima | - dcer mono Tottori
Aesculus turbinata Akita Quercus serrata ” i Castanopsis sp. Kochi
Rhamnus crenata ” B ‘ : '
ii.  Hansenula saturnus (Klocker) H. et P. Sydow var. saturnus
Ulmus davidiana Hokkaido Alnus japonica Akita Carpinus laxiflora Miyagi
Cornus controversa Aomori Fagus crenata Iwapc_z i Acer sp. Nagano
Pyrus sp. ” Magnolia obovata Yamagata : Acer palmatum Toyama
Cornus controversa Akita Pterocarya rhofolia ” . i Prunus sp. Miyazaki
Fagus crenata ” Magnolia obovata Fukushima :
1ii. Hansenula californica (Lodder) Wickerham,

Acer mono Fukushima | Betula maximowiczii Gifu i -Betula ermani Gifu
Magnolia obovata ” Betula grossa . i Fagus crenata Ehime

iv. Hansenula capsulata Wickerham ‘
Fraxinus lanuginosa Gunma

v. Hansenula silvicola Wickerham
Prunus sp. Kagawa

F. Kluyveromyces van der Walt emend. van der Walt
vi. . Kluyveromyces thermotolerans (Philippov) Yarrow
Quercus mongolica Akita Alnus hirsute Iwate i Acer sp. Fukushima
Aesculus turbinata ” lles macropoda Yamagata | Acer palmatum Toyama
Magnolia obovata ” Carpinus T'schonoskst Miyagi ‘Quercus sp. Fukuoka
Styrax japonica Iwate .
vii.  Kluyveromyces thermotolerans (Philippov) Yarrow form. a
Ptemmr_ya rhoifolia Akita Aesculus turbinata F ukuéhima . ' Rhododendron sp. Nara
Styrax sp. Iwate ‘ : B
viit,  Kluyveromyce wickerhamit Phaff, Miller et Schifrine) v. d. Walt.
Quercus sp. Akita Acanthopanax Sciadophylloides Aesculus turbinata Nagano
Acer sp. Gunma Nagano ‘
ix. Kluyveromyces dobzanskii (Shehata, Mrak et Phaff) v. d. Walt
Quercus dentata Akita Asculus turbinata Yamagata | Quercus serrata Yamagata
x. Kluyveromyces phaffii (v. d. Walt) v. d. Walt

Quercus sp. Hyogo Camellia sp. Kagoshima |
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xi. Kluyveromyces drosophilarum (Shehata, Mrak et Phaff) v. d. Walt

Quercus acutissima Niigata

xil.  Kluyveromyces vanudenii (v. d. Walt) v. d. Walt

Cornus controversa Iwate
xiil.  Klupveromyces waltii sp. n. Kodama

Hlex integra Miyazaki

G. Nadsonia Sydow

xiv.ﬂ MNadsom'a:lonét;ta Konokotin';: *‘ _

Prunus sp. Shizuoka .} .Carpinussp. . . Hiroshima-. Cornus controversa Miyazaki.
Alnus japonica Gifu Aucula japonica Kumamoto | Prunus sp ”
Betula ermani ” :

H. . Hanseniaspora Zikes

xv. Hanseniaspora o;n;ophila (Niehaus) Phaff, Miller et Shifrir;; vvvvvv -
Betula sp. Hokkaido Machilus thunbergii Miyazaki
xvi. Hanseniaspora valbyensis Klécker

Cornus controversa Aomori Aesculus turbinata Twate

I.  Arthroascus (Dekker) v. Arx

| xXvii, Arthroascu;;'avane;uis (Klocker) v Arx

Quercus sp. Yamagata

C’.  Pichia Hansen

'— il Pichia veronae Kodama sp. n.
Aesculus turbinata Akita Quercus monogolica Akita Betula grossa Ehime
(i1) Hansenula saturnus (Klécker) H. et P. Sydow var.
£ B A ;ﬁx" saturnus ‘

TTHIRD ICTHEL A,

E R E R

SHEEL R ORBRE, AR B L ORIt RERFIR

4) % Table 1 it/R9.
Hansgenula [
(i) Hansenula anomala (Hansen) var. anomala
AEFEICET 2 dOREFEORH A 5258 BES 11
DIBOESSHELTOETEMNED SN, EFIY
2 3 R ERE TR ICE O[O D —D
ELHRRICE A L T 5 R IC bEE
LRt nbpt#EEIh I nfikicEE O D &ITH%
ZHENBNbDTHS.

AEFEICE T 2508 §pRD H. anomala {TDNT
S HESTEREE & &ICiEd o LT LIZSEES 1
PRBOBGORENITLOEBDVOENS.

(iii) Hansenula californica (Lodder) Wickerham

Wl LI S IN ZRKREICET 2 D6 kk
n X (e

PIFOEROANT (v) H. capsulata (v) H. silvicolu
CRYT 5 bONE~ LT OAMES N1, |

Kluyveromyces &

{(vi) Kluyveromyces thermotolerans (Philippov) Yarrow

AKEHD ICET 5 b DRI0KIEE S W BRIIL < 5
HLTO2bDLEBYONEG, Flcrt ) A -2

2HEE DT X UEREBEOE I B TARM
E—HT B LD 4RFMI NI, THEREEDO—
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[k & 3R  (vii) Kluyveromyces thermotolerans (Phili-
ppov) Yarrow form. a & L7z, L BEAEERZF/ v
WES CHNBEHI TR ERET 2 RBOKE DD
1 Saccharomyces pretoriensis \CIERBAE TR D EME 1T B0
TELHBPLTH S

(viii) wickerhamii

Schifrine) v.d. Walt

AHFICRT 2 b0 4 koML,

PLED 2 R DT (ix) K. dobzhanskii (x) K. phaffii

Kluyveromyces (Phaff, Miller et

(xi) K. drosophilarum (xii) K. vanudenii S DRTE & BIC
S,
(xiii) Kluyveromyces waltii Kodama sp. n.
FEBICET 5 bOREREDETF / +ORED» S
M 1 BRSrEE S e, BUEISO LN O T AR T
ZARBOEMEREICE OB AR D 2 & Kluyveromyces
thermotolerans (Philippov) Yarrow® 3 X 18 Kluyveromyces
wikenii v.d. Walt. Nel et v. Kerken® 254 %, Ll

AEFER, CO2HEME & BICHE, EHEMAEORT

Table 2. Descri’ption of Kluyveromyces waltii Kodama sp. n.

Growth in malt extract: After 3 days at 25°C, the cells are spherical short-oval to oval, (2.5-6.0) x
(6.0~10.0) um; Single or in pairs. A slight ring and a sediment is formed. No early formation of
either a pellicle or a ring is observed. Growth on malt agar: Cell morphology is similar to that
observed in malt extract. After one month at 17°C, the streak culture is butyrous, cream-colored,
somewhat shiny and smooth. The margin is entire to undulating.

Slide culture on potato agar: Pseudomycelium is rather primitive.

Formation of ascospores: Conjugation of independent cells or somatogamous autogamy precedes

ascus formation: Spores are spherical with a lipid globule inside.

One to four spores are formed

per ascus. The mature spores are rapidly released from the ascus and tend to agglutinate.

(Fig. 1)
Fermentation:
Glucose + Cellobiose - . Melezitose —
Galactose — Trehalose - i Inulin —
Sucrose + Melibiose - Soluble starch —
Maltose - Raffinose + . a-Methyl-pD-glucoside ~ —
Assimilation of carbon compounds:
Glucose + Inulin + (weak) or — Ribitol + (slow)
Galactose — Soluble starch - i Galactitol -
L-Sorbose + p-Xylose - i p-Mannitol +
Sucrose + L-Arabinose - ¢ D-Glucitol +
Maltose — D-Arabinose - i a-Methyl-p-glucoside ~ —
Cellobiose - p-Ribose - i Salicin —
Trehalose - r-Rhamnose — i pr-Lactic acid —
Lactose - Ethanol + . Succinic acid -
Melibiose - Glycerol — ¢ Citric acid -
Raffinose + i-Erythritol -~ i-Inositol -
Melezitose — :

Splitting of arbutin: Absent.
Assimilation of nitrogen compounds:
Potassium nitrate —
Ethylamine hydrochloride -

Growth in vitamin-free medium: Absent.

Growth on 509, (w/w) glucose-yeast agar: Positive.

. Growth at 37°C: Negative.
Cycloheximide resistance: Positive.

DNA Base composition: Tm (°C) 88.0 GC content (mol %) 45.6. ‘

Source: Isolated from an exudate of Ilex. integra Thunb. in Miyazaki Prefecture, in 1968.

Type: The strain LKB-882 is type culture of this species which has been deposited as No. 6430 in
the collection of the Yeast Division of the Centraalbureau voor Schimmelcultures in Delft Holland.
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Table 3. Latin diagnosis of Kluyveromyces waltii Kodama sp. n.

In extracto malti post dies 3 cellulae vegetativae spheroideae aut ovales, (2.5-6.0) x (6.0-10.0) um,
singulae aut binae. Sedimentum et annulus formantur. Pellicula nulla. Cultura in agaro malti (post
unum mensem 17°C) Butyrosa, fulvieburna, parum nitens et glabra. Margo integer aut undulatus.
Pseudomycelium rudimentale. Oriuntur asci ex conjugatione cellularum liberarum aut post autoga-
miam somatogamicam. Ascosporae spheroideae, 1-4 in quoque asco. Ascosporae maturae ex ascis
celeriter liberantur et inter se agglutinant.  Glucosum, surcosum et raffinosum fermentatur at non
galactosum, maltosum nec lactosum. In medio minerali glucosum, L-sorbosum, sucrosum, raffinosum,
ethanolum, ribitolum (lente), p-mannitolum . et p-glucitolum assimilantur at non galactosum,
maltosum, cellobiosum, trehalosum, lactosum, melibiosum, melezitosum, amylum solubile, p-xylosum,
t-arabinosum, p-arabinosum, p-ribosum, rL-rhamnosum, glycerolum, i-erythritolum, galactitolum,
a-methyl-p-glucosidum, salicinum, pr-acidum lacticum, acidum succinicum, acidum citricum nec
i-inositolum. Assimilatio inulini variat.

Arbutinum non finditur,

Kalium nitricum non-assimilantur.

Ad crescentiam vitaminae externae necessariae sunt.

Crescere non potest in 37°C.

Isolata ex exudato llex integra Thunb. in praefectura Miyazaki Japoniae.

- 10m

a) Vegetative cells b) Slide culture

s
-lf}pm h‘m

c) Free ascospores d) Scanning electron microphotograph of
free ascospores '

Fig. 1. Kiluyveromyces waltii sp. n.
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ZXRT 2T RTORAEBLRRON 52 b—2%
RELBVOBELWRHTH . BICHELERD
FNb—R, Pna—X, 2VFb=XBLVa X
FuIvayy, FERILET, TLBELRED -
WE—Z2 BT AN D-F o —X, Y ta—i
PLABMBIU IN/BRER(IELAV. Hich¥E &
8) KX hiZ ARMED G.C. 212 45.6% 2R L
K. wikenii (CBS 5671) D2 XD 4.5% W DT
b5, Ko THEHE%E Kluyveromyces DHEE R L
AREREL 7 J. P. van der Walt 0 icEla Kiyy-
veromyces waltii Kodama sp. n. &{Eag L7z. Table 2
BLU Table 3 iILzN TN AEBOBEMB LU 7
YEORRAERT. (Fig. 1).

Nadsonia R
(xiv) Nadsonia elongata Konokotina

ABHI2 Nadsonia D b D& L THE 1 BARES Ol
RiICEET 2 AMORRNLSDTH 3. THIMES
IhBOELAHBL T2 dDLEBH S 352 Phaff
59 bB~TVE &S IKERORBGELEH 27°C HiE

a) Vegetative cells.

H

DIERITHL T 5 ABHEE AR ISILNEN B & RS
OEE» LN D - 2o, HiZ Phaff 59 ik b
IKRBEUT 7 24 OFEHBREDORESD &> b REEH
SRSV o, ChEOBERRRERNTIE
BEBET 2D LMEEINSROWRIEDETH
MAREN,
Hanséhiacpora R
(xv) Hanseniaspora osmophila (Niehaus) Phaff, Miller
et Schifrine
(xvi) Hanseniaspora valbyensis Klscker
Hanseniaspora MOBM E LT3 AMOREAHRT
$ % Kloeckera BD b OHZHHRES N DIC EBOD
2HICMT ZEHNENTh 2B LHASBEI IS -
7z, '
Arthroascus i
(xvii) Arthroascus javanensis (Klscker) v. Arx
AT Dekker® iz ki3 Endomycopsis javanensis
(Klocker) Dekker iL/Bd 526D TH 55 V. Arx®
BELLHM Arthroascus D DL L EBOREIC

b)

Asci and ascospores.

c) Slide culture

Fig. 2. Pichia veronae sp. n.
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P to. AERREIIME 1 BRSBES L.

Pichia & (#)

BI$RY TR~ Fo Pichia [BOBRERIC 7 DT 115>
BMINFBERMINI b OEEML .
(xviii) Pichia veronae Kodama sp. n.

ABEICET 2 bOREERO IV 2 BLUKEE
DF 7 &+ FORELSZNTHSBSIN/IODOTH
PEEERIIC XV 2-4 r IR FRIDOF AT 5 Pichia
BOEEICZ OXIgEERD 5 & KRB Y OELHEIC
BNT L —FKT B Pichia rhodaensis (Ramirez et
Boidin) Phaff? 3% 3. U UAERES P. rhodaensis
EBIEDYy h—n—-2%m{MEEL 37°C THBL

B, FRAREREOT/ v 5 micromanupilator 3
JUBMTRIC L D B L - B ICEATIOR 2 ¥ 5kD
HkElE  P. rhodaensis @ mating types (CBS 7839,
7840), OWFNE BEA LI, BicHE (BB
INIERERFED G. C. EFHEII 46.6% T P. rhodaensis
(CBS 5518) 0 50. 2% IC HAUENEERT. L »TAHK
HiE% Pichia BOFHREERM UEBRO HRICHH D
H o124 2 Y 7D Onorato Verona DZICHA Pichia
veronae & 434 L71-. Table 4 I ryr Table 5 it#
ZhEAEBOEM BLU 57 v BEOERERT.
(Fig. 2)

Table 4. Description of Pichia veronae Kodama sp. n.

Growth in malt extract: After 3 days at 25°C, the cells are spherical to short oval, (3.0—7.0) x (5.0—

8.5) um, single or in pairs.
pellicle or islet are formed.

Growth on malt agar: Cell morphology is similar to that observed in malt extract.

A sediment and occasionally a slight ring and a thin imcomplete

After one month

at 17°C, the streak culture is cream-colored, soft, smooth and shiny, the margin is slightly fringed.
Slide cultures on potato agar: Development of Pseudomycelium and blastospores occurs according to

both types of “Mpycotoruloides” and ““Candida’.

\

Formation of ascospores: No conjugation immediately preceding ascus formation is observed. The

spores are hat-shaped, two to four are formed per ascus.
Many spores singly isolated by using micromanipulator and by means of heat treat-

the ascus.
ment show opposite mating type.

The spores are easily liberated from

Fermentation:

Glucose + Sucrose + i Lactose -
Galactose — Maltose — i Raffinose -
Assimilation of carbon compounds:

Glucose + Inulin — i Ribitol -
Galactose — Soluble starch — ! Galactitol —
L-Sorbose — D-xylose + p-Mannitol +
Sucrose + L-Arabinose — p-Glucitol +
Maltose + D-Arabinose - a-Methyl-p-glucoside  +
Cellobiose + p-Ribose — Salicin +
Trehalose + L-Rhamnose + Lactic acid +
Lactose — Ethanol + Succinic acid +
Melibiose —_ Glycerol + Citric acid +
Raffinose — i-Erythritol — i-Inositol -
Melezitose +

Splitting of arbutin: Positive.
- Assimilation of potassium nitrate: Negative.

Grown in vitamin-free medium: Absent.

Growth on 509, (w/w) glucose-yeast extract agar: Negative.

Growth at 37°C: Negative.

DNA base composition: Tm (°C) 88.7 GC content (mol. %,) 46.6

Source: Isolated from exudates of Aesculus turbinata, Blume '
Quercus mongolicas Fisch and Betura grossa Sieb. et Zucc. in 1973.

Type: The strain LKB-325 is type culture of this species which has been deposited as No. 6591 in
the collection of Yeast Division of Centraalbureau vor Schimmelcultures in Delft Holland.
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Table 5. Latin diagnosis of Pichia veronae Kodama sp. n.

In extracto malti post 3 cellulae vegetativae globosae aut subovoideae (3.0—7.0) x (5.0—8.5)um,
singulae aut binae. Sedimentum, annulus et incompletus pellicula formantur. Cultura in agaro
malti (post unum mensem 17°C) nitida, butyrosa, molis, et glabra. Pseudomycelium formantur.
Asci formantur ex transformatione cellularm diploidearum. Ascosporae pileiformae 2-4 in quoque
asco. Glucosum et saccharum fermentatur at non galactosum, maltosum, lactosum nec raffinosum.
In medio minerali, glucosum saccharosum, maltosum, cellobiosum, trehalosum, melezitosum, b-
xylosum, Ll-drhamnosum, ethanolum, glycerolum, p-mannitolum, p-glucitolum, a-methyl-p-glucosum,
salicinum, p-.L-acidum lacticum, acidum succinicum et acidum citricum assimilantur at non galac-
tosium, L-sorbosum, lactosum, melibiosum, raffinosum, inulinum, amylum solubile, rL-arabinosum,

p-arabinosum, b-ribosum i-erythritolum,
finditur.
Kalium nitricum non-assimilantur.
Crecere non potest in 37°C.

ribitolum, galactitolum nec i-inositolum. Arbutinum

Ad cresentiam vitaminae externae neccessariae sunt.

Isolata ex exudato Betula grossa Sieb. et Zucc. in praefectura Ehime Japoniae.

L3 #

BIERICOWTEBEOFIETH:D 5 B OB R % KRR
U 7c#E BRI DN TRk~ /2. Hansenula BOBEE LT
H. anomala 23]} &, DWT H. saturnus, H. californica
DLEMRAHELTEBD LD IWMARENITI DT
H BHIRIC H. capsulata, H. silvicola Z D X
N7z, Kluyveromyces [ OBRE & U T2 K. thermotolerans
BIE L, DWT K. wickerhamii H3545 L THBOBic K.
dobzanskii, K. phaffii, K. drosophilarum, K. vanudenii %D
HEL S, RNBEIRRDOET / +O/EL S
NEEINIZIBRTS 7 P—20F ek EE
JUH L OBEFMIMEICBOTHAERICENT 2 b
DN DTHFEEL A Kluyveromyces waltii Kodama
sp. n. &6344 U7z, Nadsonia BOBEE LU TidM: 15
N. elongata 731D R BHL TN B EBFDH L1
7z. Hanseniaspora [BOBERFE U T H’spora osmophila
& H’spora valbyensis @ 2 f@hsndE X7z, Arthroascus
BOBEE LTI A. javanensis HIME 1 BRAMHE X 72,
B ZO %I L7 Pichia BOBKOD > & BBED
IV A DR DN 2 EORIK» OB 02 LK
MEEICEN T2 bOB RO DOTHBERY Pichia
veronae Kodama sp. n. &% L 7.

% =

RJRY 3 KRB0 TERILD [RFE RS O Rk 1 B
B 35 MFUEBRIICOWTRE L -3 Saccharomy-
ces, Schizosaccharomyces, Pichia, Debaryomyces, Hansenula,
Kluyveromyces, Nadsonia, Hanseniaspora ¥3 X U% Arthroascus
DEBOEANFHIN/. T 6D D b Saccharomy-

ces cerevisiae, Pichia saitoi, P. naganishii, P. veronae 33 ;. 1%

Kluyveromyces waltii 73 23 Phaff D it L Dbk B LU T
7 2 H DRKFHERBEDOEMED 58 &4, Nadsonia
elongata 13 RIFD hifH T LIEGD BT D780 [ <
AL TR LB et gy
KU EBOIKKERFEFEREORED & 1358 S
13ip - fo. BT Hansenula holstii \3RHUISO BHEICI
DIEDEL DL T B C EBED NI, KD
B 513 Phaff 5O K-> THHHEI N TOR,
T DARITHUB AT ORI R S IC 37 L T
WBZEREBTREODTH B, BEE T DORHE
CERT 2BRBOBREOMICIE, BUHEBOR Ukt
BORED O3 S0 2O IREUEE PR
WEORZTEBULIELIED - T, WIREISHEE % BH
AbDoNEr 7. B2 S KK, BROAERKITH:,
RBRREFMIEEIC L /O RINIREE, BREHAN
T 3 RHOBFLRERELR & OBER T4k 1< B
B9 3MRBOEEEXETIbDEHEEIN S,

ARBERZL DI H1- D BB ORRICHI T S hiclE Ry
HAKY, KRERRDEEESAH MDA, WHRATHEERE LA
B, BFRMERBEEE 1, EERLEENTERBIERE
AE, NEREMERREETWI, RERASTERBBEEE &
HENU B _ESTRPRTEER, NRUATERBRESHR,
IWORBLER X —0KR=0, BERERTERBERTERD
HALEB JUHAMEHEBOES Y, RUBHEBETRS, ¥
AKBEEOMABE, AHAEEMERY, BEERELHGR)
gt —, WSS BOME, RARBTEEOALESOHKS
HEROBE R URBEHEOEML S e CIMEOH £ KBl &
DRHBOEEERLEIT, XNBRBLUMEZ V20 Dr. NI
W. Kreger-van, Rij, Dr. J.P. van der Walt, [ 8 A%X L2,
ERFEBAFEBRAEESE, XERAPAMEREE, G.C 4%
RHUEDIH % & & Wik O XD RFAEFHEE /L, SROSRT
ERERET SNZ3BO MDA IR A 181, FARSEIR
EEBHBRATShGHREH AR RTINS BAKFAYAR
EF813H XU micromanupilapor L X Y BMETFASHT a0
BAMBERSEREX GO BB LEY . A80
WEEIL19724F 3 AR THOL N/ - F4OEE MBS HED gereral
paper session TREL:,
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