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F B &

(R ERMEYHRE, 4850

ATEBREEH Rk LaBBEy 25 KSR HEREE (Bullers) ASEHZ, BET —
A B, — TR, — N EHICR D EA K RE SR (Bullera sinensic Li sp. nov. ) H
275 B b T B B LB S 2 Bh ( Bullera alda var. lactis 1i sp. nov.) B (1B TR R M EE B [ Ballers
alba (Hansen) Drex 19271, WAMNEEME—BEHT, FHERERERBEERT, it

"SI FEN DRI R (Riodotorula sinenseis Lee 197437 FH{EL,

BT HEEaEE

MRETERERREAGER S, RIBAXRERSNER, BEFSEAHEARTREN

SRR BIET RER.

3 F MR I B $} (Sporobolomycetaceae) HY
SR ERFEHATHERTEEEE
BIEEIISEERTHRNMELH—-MEER
HL&] (special droplet mechanism) &t #78
T (ballistospore), F AWK Z BN A B
AR (mirror image) HFHRRGE T EM
BT (bisidiospora) Rl b, K%K
BEEETEEEYXR, ERLEDZH
FHBUTHETE, PRl — PP ITXE
B R , PR TG 43 FEIPLEE TR A B X Y,

X—RITE Lodder 1970 ERIFH ALK
mEFET s AMEY, HhHE 3N BEAF
BMERAETHEER ER B AN &
Ainsworth ZR D BREPFHELHT +
B, LIS EE B IE (Sporobolomyces) 5515
BIRFaEER IR (Bullera) {EXH R MUK R,
1973 SERARREN 28 B AU 120 1 B FF
BEEURBEBT LRRNE. R XE
HH T TR, REAT o Eady
4, BXRETARABREATERS B
WS, RATeEMNESERETERR

WEERFRORE. L, BRAT &
JEH AT E(nIE A Q, XAk
BELEE), HE— PRI B S
i FRABBHX R, AXDERERT
77 8) BT B B BT 5L
M EF &

BARNEETERSRDE L, E55F
HEhRRT BRSNS RE, BA0E
KR SRS, A R M, Lodde
1970 Ry (FEH S HERR R RITE .
ECROE SRR R R (HE IR
AR, WIBBACEETLER RN RS2 R
o HREIFEES T BRSNS T 2R
RABT R R

g R 5 #®
(—) 27 F 4 9hBSHEs S MLk

AICF 1980 4 4 § 29 RUE(,

ATHEBEFOF RENBES,ATEHE RRE.H
EARER RBREFRENIHSTE: ZFERE
Bl R BIGE
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Table 1 The comparison between saome characters of sixteen strains of Bullera
, _ - _ 1o .
siledlm fled|af | B8 BE REE 7T
*KG ® = oA N b = 5 #® E‘ a S % & ‘f:;- Ballistospore
WEE WHE
Bul - ++ = +H 123 —_ Subglobose, Ellipsoidal
Bu4 - ++ +H = s - Subglobose, Ellipsoidal
Bu5 - - 13 [ [ 3 -— Subglobose, Ellipsoidal
a Bu7 - + ++ + ++ - Subglobose, Ellipsoidal
ﬂlgg Bu§ - I ++ ++ ++ - Subglobose, Ellipsoidal
ﬂf:g Bu9 - ++ + -+ + - Subglobose, Fllipsoidal
= Build - ++ ++ ++ L] - Subglobose, Ellipsoidal
Bulla - ++ ++ ++ + - Subglobose, Ellipsoidal
Bul3 - ++ +H +H ++ - Subglobese, Ellipsoidal
Bulé -—_ ++ + = - Subglobose, Ellipsoidal
RiTRE
iﬂ{? Bul7 -+ - - - - =+ Apiculate
t ]: Bul8 + - - - - - Apiculate
® § Bu22 ++ - - - - Ht Apiculate
” Bu24 = — - - - +H Apiculate
o o
m._:::g L-73 — P + + + - Apiculate
B )

*

- i no growth: + 4 growth: ++ KR good growth; ++ K HIF full growth,

2 ZHENBRBTRBENHTLE
Table 2 The comparison between representative strains of three groups of Bullera
w5 R mpAA (pm)* HEER B3Rt | AEAR
Strain Shape of cel] Seize of cell lnS]}t.apc of Culture Category of
istospore character | physiolegy
i E A A R B R, EHEE 2.7—4.5%6.8—9.1 [W#HE, HEAE B %
(Bu5) Long cylindrical, Subglobose, Dull I
Bul. sinemsis Leng ellisoidal 2.7—6.8%6.4—11.4 | Ellipsoidal "
E%@ﬁmg%}%% ﬁillﬂlﬁgdtlﬂ[i 2.3—4.0X5.0—6.8 ,
; fib - Ellipsoidal, p ’ 1
Beel. alba var. lactis Cylindrical 2.7—5.6%6.4—9,1 Apiculate Bright
1 12 77 8 45 L A B HEE, 9RRE g (RIECH:
(Bul?) Ellipsoid=xl, 2.3~3.4%2.75.6 A;{é 3% Glistcnigg 1
Bul. alba Oval piculate (slimy)
 EEFITRE L, 28°C B 3 Ke
* Cultivated on malt agar at 28%C for three days,
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Table 4 The comparison betwzen some characters of related species of Bu5 and L-73
i IR carbon source
o o < - - = v 8, a T
Socc; By (B, L ED | Eg | RE | B2 | B ¥ES (B Balli
pecies " g S1wE | ]f-: .g.. ::IE ¥132'._‘:-: % . ﬁ‘é Tr--g allistospore
- CREERE-CRE PR LRI R AL Tt
ot E TR RS XE WHIE M
(Bu3) + —_ + + + -+ - - - Subglobose 1o
B. sinensis o cilipseidal
week
R i A R T + + + | EERE, AR
. + - —_ —_ _ 3] Subglobose to
B. dendrophila N l;% wfk w%ck w?ek r:ll%pmi(ial[
SRR b Eil s + e 1
UM (L-73) + - + + + o + - - - ﬁﬁﬁhﬂ‘/tc
B. aléa var. lactzs Strong|
B R R + e |
(Bul?7) + |+l +l+ |+ -|-138! 4+ = RERE
B. aqlba week ! week pienia
MEM SRS T LOBEIMN 1208 ARJERSEEFRELE—I N,
MBS, P HETHREEE. ETHA  Bul?7 5 L-73 2RATRERER, BESH
HRaEGENNSE 20 B8, FEE3— ARER. KRR, EERE B AR

TABRERDAE —BHBAL, WERR
A TR S MmEES (16 #k) {ET
H—F X, HEBATHES. ERE
RER, FI54=8 (& . F—%5
M RERE M EEMEREL, ERET
HRERAE. HZREH=RRBWHET
ErpE.BEERRERB K.

M= ek b & 2k Bu5,L-73 5 Bul?

1

hEENERIFRRAFER
FTHHRE A

Fig. 1 Clamydospore and other special structure

of Bullera sinensis Li sp. nov.

Bu5 5 L-73 AgHE SR TR, dHka-k
NEEFGERAR (LE 2), X =%
HzMERAT. RI1IAA, EXEHER
hRATFRREEREE, NEEAHRES
BARBELHELEAT .,

(=) PEHRNENE (Bus), B
EXUBANSIEEN (L-73) 5EH
2 ple o '

RBLE (R 3) R, BuS SEHA
BhIREERF [ Bullera dendrophila van der
Walt et Scott (1970)1 BRI, (HA]
BHBWATFHEE N, FEERIR
H AR EEFEYGE, AIEERL
TR E T VIR, LR B, A
FLBE TR, MR, ABRERERR
AiEe BT Bul SERIFELIEY B ZEFE
KoTaEn e, LA hEA Y KRES
(Bullera sinensis Li sp. nov.) (L3 4)o

Bul7 £ FHEMETH G M 83
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1

Bz hEMENRERFHOES
VR IR A L T AR B B (R I A S TR T L
D,
.S Py UREBETHFEOES
RERET .
Fig. Z Morpholegy of Bullera sinensis Li
sp. nov.
1, Ellipsoidal cell with long neck (Some gr-
otesque shapes with sepra can also be seen
sometimes ).
2. Subglobose ballistospere with sterigmata
and secondary ballistospore on the cover
of petri dish.

TR £, fEAF D Ko

A, RATEBEE A MR B
e RS TROMEXERER -, hEK
TS Rp e, B UUER N
&5, SRV SRR LR B8R0,
B (LE 1L ER -3).

(=) PEHMNEH BRI

FEEFH R AR 27°C 3k 3 K, HIE
BEE., E#HEE (2.7—5.0X5.0—9.6 f{
k) (B 2-1), B L TF RSG5, SRS SF
— Mt ARBERERNRT, AR,

EEENRIE E27c R 3IKR, WA
TREEE . KA (2.7—4.5X6.8—11.4 7
¥, MEHE (2.7—6.8 X6.4—11.6 HUK),
DB EE, ZER—TARERAKL,
HEEABEERRER/IESHEET, I
Hifi#,

T ENEREERMRLEH R
2 FE RS T, THRBNREZ,

PR FAERFE . METE, KA 2.3—
4.0% 3.4—4.6 Bk, XTRR, MIETRY RN ARG

AT H LS (E 2-2, B
I-1.5), BRTaE—FHENNE
53R T (B 1-2)  NE eI LA F 43
XHAHFREGERK ),

AR,

(1) MHEHEREE,
(2) HeREHAIF{L.
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(3) REMLEET,

(4) ERBEERE FERK

(5) 37°C R"EK,.

(6) PeERER e GARMERER

é)o

(7) SMREGR).

(8) =E(F)o

(9) FH#ILEHE

BuS (BR) T 19736 ARENE
MALFUHBX FEH EOE, RETHERE
Bt A BT R Ao

Bullera sinensis sp. nov.

In extracto malti post 3 dies ad 27°C
cellulae ellipsoideae, elongato-ellipsoideae,
2750 X 5.0—9.6 ym.

In agaro malti cellulae elongato-
ellipsoideae vel eylindrico-oblongae, 27—
45 > 66114 pm.

Ballistosporae partim symmetricae,
subglobosa vel ellipsoideae.

Fermentatio nulla.

Crescit in  Glucoso, Galactoso, L-
Soboso, Sucrseo, Maltoso, Cellobioso,
Trehaloso Melibioso. Raffinoso, Melezitoso,
D-Xyloso, D-Arabinoso, L-Aribinoeso, D-
Ribose, D-Rhamnoss, Ethanolo (3%
exigue), Clycerolo, Erythritolo, Galacti-
tolo, D-Mannitolo, D-Sorbitolo, g-Methyl-
D-Glueoside, Salieino, Inositole.

In kalii natras non crescit.

Amylum formatur.

Typus: Cultura Bu5, isolata ex folio
triticeo, in
Academiae Sinicae, Beijing, consevatus
est.

(M) BEfmiRRBaIme s
7373

TSRk 27°C B3 3 K, Ak
HRBERE, 2.4-3.7X2.7-95 Bk, &
PR, BRI, HEBREFR—THE,

Instituto  Mierobiologico

B, EHR2TMAEREAEA,
H/NGho

EFEFHIEL 27°C B53% 3 K, 40084
KHEF (2.3—4.0x5—6.8 #OK) R KK
BB (2.7—5.6X6.4—9.1 %K), THE
%4, ERER—IH, BEERG. tH.
¥

HEEXRDEL THEFE LR
HF. BRFEHRN MR RT (api-
culate }(E BR IT-1,11-2) , K/h 4 2.7—5.5 X%
4.3—5.5 Bk, BT w1 a4l R /NEE LI
MEARET(E 2. BRI-3), THBA
B2,

H R,

(1) REEERE L,

(2) BEMLIRIEM T

HH

e

L1154 5%

R

R

3

B ERE

F 5

o +

T +

M= +
F%H -
V] 5 RETE B —
DA +
L—ff 10 +
D-Pri {4 +
L-F 35 +
E(3%)
Hih +
TraEE +(5)
3.
VFE +
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HE® + Soboso, Suerose, Maltoso, Cellobiosoe, Tre-
L + haloso, Melibioso, Raffinoso, Melezitoso,

D-Xyloso, L-Arabineso, D-Arabincso, D-

— _D__ + H H 2
::K$§ MR (_ﬁ%_: Riboso, L-Rhamnoso, FEthanolo, Glyce-

S rolo, Erythritolo, Galactitolo, D-Man-
AR - nitolo, D-Sorbitolo, @-Methyl-D-Gluco-
FERIE —_ sido, Salicino, Inositolo.
oA — In kalii natras non creseit.
WL + Amylum formatur.

(3) RIEbmYREET.
(4) TEEEEFREEK.
(5) 37Cc R&EEK,

“4
W

nERSEREMESABHREDZ RFRE
BETHIZAHNESRENRT

Fig. 3 Germination of apiculate ballistospore

B 3

of Bullera alba var. lactir L1 var. nov. with
sterigmata and secondary ballistospore

(6) PEREBRLEY,

(7) K FR

(8) FE(E)o

(9) ABALAK.

L-73 (BA) T 1972 5 6 AHZHAE
Mt Bz k2, RETHEBS
B % L W ST o

Bullera alba var. lactis var. nov.

In extracto malti post 3 dies ad 27°C
collulae ellipsoideae 24—3.7 X 27—9.5
um,

In agaro malti cellulae elongato-
ellipsoideae, 2.7—5.6 X 6.4—9.1 pm.

Ballistosporae partim symmetricae,
acute citriformes.

Fermentatio nulla,

Creseit in  Glucoso, Galactoso, L-

ﬁﬁf()a&

Typus: Cultura L-73, isolata ex

Coccinella, in Institute Microbiologico
Academiae Sinicae, Beijing, conservatus
est.

(LA

T EE B A BT T R T
H¥Sw, HARE S EA BEXTBHE
HASELE, B 1920 4F Hanna BT E
— AR, B4t RAE T4 R,

Y Haona RIRIEEREFHE L
o, XARTHAEESE (Sporobolomyces)
R, SR EARREEREN—
Fr, Z 48 GHMREER (Sp. albus), 19304
Drex i — P EFEFEANEHR AR, i

HIBFREXMRAY, MBI T HERA

B fEE (Bullera), B— HE| 1970 F 7%
Lodder WARZHZXTEBBRE =1, i
HERBRD, BiE, YNERZNE
8 PR &% .0 (Centraalbureau Voor Shimmelcu
lwres)th RREFT LA, REX T Z1 A,
BEHEE Deax 1930 &£ FE BIid B8 Bullcra
grandispora B ATEIE, 1962 £ Phaff T g
HJ-—#¥k Bullera tsugae LR T EEHELRE
o IR ELSR AT 4 &R Bullera alba LRETE
BIBRTF M 1970 FELSNEH ALEHTZ
AR, &0 2—3 Bk, F LA B E R
it FEBIFH AL EITRBEXNE.
FERKVREEERFG D ERY 20 E¥AEYE

WREE R TN A, HE PR DA

RFRRERLEN, B REE. LER
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¥ il 22 %

HLFBEOEHETOMEERI-1,2)
EMRERBETHOREERR-LS) BA
AFe BT Bullera alba BT RE HE
MRITERE, RUEREHR FROERRELE
Ehmbu R/ N A EE M A, 1975 £ Stade-
Iman FTidBMROFA BT (Bullera
piricolla), V [EH 8 FRS AR X FRAY B F
BRFIORETHYNABRGESHME
EHE R, REE A, NEEEFIE
AT YBERERI— RN hilk
], X 3 iX —BA R E AR, BB R
BRI EREX—HE, RMNETHH,
%I IX— B AU R AR R A A B e BRI
AeEEFEER, LEL2ERK, BAHEE
RoamR A, WERHEmMREE.
FHEEMAAEBRERBEEEN 2 LR

o

7 Lodder 1970 HEEFEHN R R X h,
X TBRSAFED RN EN X
BEXBIMIEER, HFEFREIBHB R
DIR BRI SEE®R, RIS, @
EXTERNMEREEOEMT —4&, B
MEBTREAEERE, FNEUTRNE
M B RR:

1R ENR TGN (X
FERKT o

2.BATFHOER (REBRERILER
¥l

3B TFHIR A,

4. [@1k KNO, R945 .,

5. L& Fh BRI A1 e

RN ER (Bullera) 2R%

1 BT BB RIE Prrrerrarrasmssarsoccnsans
'

........................ *] mgwﬁgﬁ B. p:ru-ol!a

PRATTF RATHIER wrevevomsmrarnommersasacremennss 3

2 (1) BB/TE2WETEE (apiculate) -3
(1) BT TR ETEFERTG - orrereerotmresrisnsansocnann .4

3 (1) BBETT 6.5 P remerrermarinteee et s aneane .5
CL) BB ACT 6.5 Br(— M 6 9.3—10 B Jemeemmemrrsrraranrsinonsiscannenes *ﬁﬁgﬂ%mﬁﬁB gmﬁ(h:pora

4+ (D l‘_‘l{bﬁﬁﬁ%‘ﬁsxﬁ{t D-?Kﬁ\ L—Fﬁ]‘ﬂ‘c{ﬂﬁu D—Wb’liﬁﬁu D- &ﬁ tiﬁﬁ

(r Kﬁ{tﬁﬁﬁfiﬁpﬁ{t D—?k% L Fﬂ]ﬁ*ﬂélﬁ\

ﬁe#?ﬁﬁbﬁﬂﬂﬁ#& B. tsugae

-Wﬂ‘féﬁ‘ D—&ﬁ &gg ....................................... 6
5 (1) FAMBFLIE «ooreeermrraresran s b s e e s e e SEAE SRS Balba
(") RAEFLEE--- -

6 (1) FA{LELEs, 7F:I=Hcﬂﬂ.§ i‘ﬁ%ﬁ
(1) REMCELEE B LB s

£ F X A
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STUDIES ON SPOROBOLOMYCETACEAE
1L TAXONOMY OF BULLERA

Ti Mingxia

(Institute of Microbiology, Academia Sinica, Beijing)

This is a report on the study of
yeasts belonging to the genus Bullera
isolated from wheat and corn leaves or
insects in China. A new species and a
new variety are deseribed and denomina-
ted.

Bullera sinensis sp. nov. (Bub)
hag ellipsoidal ballistospores only. It can
assimilate raffinose, melibiose, inositol,
ethanol and erythritol, but with the ex-
ception of lactose and lactic acid, as its
sole earbon source for growth. The bio-
chemical characteristies of this new
species are quite different from other
known species of Bullera,

Like Bullera albe (Hanna) Derx, as
identified by the present author, ballisto-
spores of Bullera albe var. lactis var.
nov., (L-7T3) are exclusively apiculate.
According to our opinion, the morphology
of the ballistospores is of prime import-

ance, Therefore, in spite of the faet that
the physiologieal characters of Bullera
alba var. lactis var. nov. are guite similar
to Bullera sinensis sp. nov., we consider
it more reasonable to treat this yeast as a
new wvariety of "Bullera alba (Hanna.)
Derx, .

On the basis of our research work, we
found that the morphology of the ballisto-
spores is very characteristic and stable.
We believe that the morphology of bal-
listospores is more important than the size
of the cells concerning the taxonomy of
this genus. On the other hand, physio-
logical studies should mot be negleeted
either., A key to the species and variety
15 given.

Type cultures of the above-mention-
ed taxa are deposited in the Institute of
Microbiology, Academia Sinica, Beijing,
China.
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