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(P E N b WA BT Fo AT, AL D

H 1961 £, MEE(REBELMNO T BRERESA M D H A R RE
b, BIEEESE, CDEREL 40 Mo ARG 5 MEEYSRE LR R, K. T
L T BB (Pythium acrogynum sp. nov.), JLHEREEE (P. emascrilinum sp. nov.) BESEEEE (P,
connarum sp. nov.), BBATET (P. kummingense sp. nov.) NIth[E B &E (P. simense sp.

nov. ),

16t 88 )7 (Pythium Pringsheim) A EEH,
FREER, FRENRRTFLEN, AKE
B, RERAEEAR. Bit, AERSFA
R, AmmiiEel M EEENR

GREEE T, HRY--ENBEBEEN, .

LRSS WAk R E AR TE M i,
1964 1 H 15 0o AKE Sw—a GER),

HOh, EITEGEER SRS RS\

¥, HEEH SRS EYNRE, N, £
eER B RAE—ENR M. ASHRIBEELT
FERF R AP E R BRI 5 A o

— BEEE
i KB

HayEsR, EERMR, ER
2677 K. MTEESINA, DML,
BIESRGEE, H220—40 CEH31) X
X, LIS A, RS ATMTA, RE
BURER R, B2 18—25 (BRI 21) Uk, &
HI—2PIkIRERE, ARAIEE 10§
KESG, HEZRHEIM A R OIIRRAER,
TAREALIRR, B A—T, K 8—15 {ok,
& 6—14 K, EW 115 X 8.9k, BR
T FRIREONER, LE, E 18—23
(R 20000k, B2 0.86—1.72 (17 1.55)
Fok, BEE AR, H2ERKES REM
EEBE4S R 36°C, 4°C F1 24—28°C,

;0
&l
B TEmE (Pythinm acrogynum YQ) B9 AKHE
1,2: 7% 3. fignAessE:

—9; E& BIRERYIRT

* REAR RS HEIEHRTIRS T £
B, B ARERE(893 1973, FREHE, BT
g, Plakfsid, EOHEFRBES IE, BE
AEENSERA, TR SRERRTE, 8
i gt

AI1973FE5 B3 Bkl
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T R S E R (Pythium rostratum
Buder)! 0 JiE& i & | (P. Aypogynum
Middleton)™?! &R, HEHBRIXE,
AR FELREEN R SERHEETH
SR EENAER M B RUH A A g R
RER, SHRESNEEREL ARZAMR
DA FE R RN s PIEE dE2 KD £ 5
iR AR, TIERT SEEREEHXH]
ETHE A FEBEA,BIER 12173
SR, BB B4 A E5
By RERBESRLN (6.6 X 5.4
), BEERE: MHEEEESRNK
B5 (115 X 3.93H0K), BRI HIER
K, BEEHME.

Pythium acrogynum Yi

sp. nov. fig. [

Hyphae juvenes non septate, vetercs
irregulariter, septatae, 2.6—7.7 ¢ diam.
Sporangia terminalia, rare interposita,
globosa vel cuticula  levi

tenunigue, 24—40 {m, 31) x diam., tubulis

subglobusa,

germinantia. Oogonia multum terminalia,
globosa vel gnbglobosa, membrana papil-
lata vel rarius levi, 13—23 (m. 21) &
diam. Antheridia saepe hypogyma, soli-
taria; antheridii cellula magna, irregula-
riter varia, 8—15 (m. 11.5) u longa, 6—
14 (m. 8.9) u lata.
singulae, 18—23 (m,. 20) pn diam., mem-
branis levibus, 0.86—1.72 (m. 1.53) u

crassis, germinatio nondum visa.

Oosporae pleroticae,

Secretum e terra in Wuchang, Hu-
pei. I, 15, 1964, Y Y. N. Sue-w {Typus).

i B
B TEEY, T 14—60 fOK, {8

T EEAAE BRI A, KT BRI | ORFEERT
B, RIEEH 2 8.5—20 (F3H 153k,
FERE 13—19 X 10—16 #H, GRE
BN BRI AR (B 10 5—6), B
BR 2R AL AR A, Bk EURKIE, Hi%
15—29 (£ 23.3)F0K, #RURARIME by
HEZ SR B o N, B 1.7—7.7 (OF
B 4 6)FEHK, FHAIE 1.7—4.3 (M1 2.41)
M. RIWEFAEENWESR. IATHR
WL ERER S, iR 13—24 (£
20.4) HOk, oL, I, BE, BEE 13—
L7 k. HeLE KNSR . RIRNRER
Eﬁ%ljj{j 40°C, B°C 1 28-—32°C,

THLOr . mERAYE L, 1962
7 H4Bo RaKE Sy, (),

MERE SHRIEE (Pythium acan-
thicum Drechsler)?, HEEE (P. mamil-
lazum Meurs) 2§l B (P. spinosum

BN JAEEE (Pythinm amascndinnm YY)
BTSRRI
1—6: RBr®: 7--9: BOEHRRNE T
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Sawada )™ FIEEEE (P ohigandrum
Drechsler) R RETREES. ABS
THIFSEEEL, WANXIIRIETIE
HUNZEEE LNBiE A, BEEENAT
(2545 FOK) | BORER (26.4 HOR)FnER
T (23.1 FOKOBER, X SABERA.

Pythium amasculinum Yi

sp. nov. fig. II

Hyphis hyalinis, 1.4—6.0  crassis.
Sporangiis intercalaribus vel terminalibus,
globosis vel subglobosis, 8.5—20.0 (m. 13)
u diam., ovoidels vel limoniformibus, 13—
19 o longis, 10—16 . latis; contiguois
sporangiis praesentiarum. Oogoniis ter-
minalibus vel intercalaribus, globosis vel
sphaercideis, 15—29 (m. 23.3) p diam,
membrana spinulosa, spiculis acribus,
1.7--7.7 (m 4.64) g longis, in basi 1.7—
4.3 (m. 2.41) p latis,

Uosporiis

Antheridiis desunt.
pleroticis Taro apleroticis,
solitariis, sphaerieis, 13—24 (m. 204} »
13—17 4

erassis, germinatione nondum observata.

diam., episporiis levibus,
Secretum e harenosa terra in Kun-
ming, Yunnan. VII, 4, 1962 ¥id Y. N.

Sea—g (TYDUS) .

S BEALABE
i | 1l

BZHER L7 —6.9 WK A TERE,
HEE., FEEdRERTE, H& 13—126
(P 18)RCK, LUFEEH L. B
&, BT, R RE, HR 1325
CE3 1980k, HEsS £ SEipE R 243
AN AR A B, B0 A R IR R,
FEREEA, G A BEEL S "
%, & 10—21 fik, & 6—7 oKk, §—8

BR8E 1 AR 2 A IR IRTHEROEE,
KB SRR AT N —, FrRSRETH
ANSREINEAR, BN, B 175K,
HE—PMRRNEHE,

TEasE. A REFHEE L H#H,
1964 £ 4 H7 Bo K Sp—a (IR0

BOEBEEHEERSHRM AT 5ZEM
125 (Pythium hypogynum, P. rostratum
M P. iwayamai F)U R, B SRR
BAHER, He BRI E . ERA
KNEIMLLR 470 AEBIAT #(13—26,
3T 18 [k LR (23--34, 1y 28
RCROBYN, T LA B A,

ST
: /Q,{\j,} r
\/vi | l/lfr" fﬁjw
v 9 ) 1\ .
> s
TR N
E I BEAEE (Pythinm connatinm Yo}
i izig o i3

1—35; FF2: 6—10; B B MmT

Pythium connatam Yi
fig. III

Sp. nOv.

Hyphae 1.7—6.% 4 diam. Sporangia
terminalia vel intercalaria, globosa, sub-
globesa, citriformia, pyriformia vel pro-

latum ellipsoidale, 13--26 (m. 18) pu
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diam., tubulis germinantia.  Oogonia
saepe intercalaria, rare terminalia, mem-
brana levi tenuique, 13--23 (m. 19) u
diam. Antheridia monoclina vel rare
hypogyna, 1—2, claviformia vel falcati-
formia, 10—21 p longa, 67 n lata.
QOosporae pleroticae, euticulis levibus,
13—23 (m. 1%)

crassis 1.72 g, unicum globulam, ger-

u diam., membranis

minatio non visa.
Secretum e terra in Tianjin, Hopei.
IV, 7. 1964, Yit Y. N. Sur-a {Typus).

M., BB E
A BIV

WL T BN, 1.7 8.6 UK, 1
FER ., R . PR B, THAER
|, ERR 13—23 (B 18.9)R0K, BA
BB, WOBERE -2 MEEDR
ARSI RARE, RERNZR
FREETE, B 15—26 (EH 21) 0K B
B REA MR, R ERL NRER,
iR, A PRI SR, & 2.5 FoRE
A, KEBER, BT R 14 {0k, /D
M9 1.7—2.6 Wk HERTE, HEME
HIRTE R4, RKMARLER, §—
A RRORES B 13 (Bb 3) MR, R
%, B5E, BHERE “S” , & 13—19
Mk, % 5.2—6.8 ke FRTRTFHEIE
22 BE HEB 10—24 (£ 18.8)RICK, B
Yo, IE0.86--2.06 ik, AE—IMEE
HIE BRI — A R/ NME, BaERNE
5. BREfRERE AR 36°C, $°C M
2428,

iy, AERIE. 1962 528 F 20
Ho #7KIE S ()0

BEHEESWEE- R R 1 E
gissmfETEwEoh, HIPERMET

Bk, BEEMERHEEINGE LR/
Wl — R BB B, RIES A, —BF
TER(ES 2.5 RO S, B/ 5K R
ik 14 Fok; REENR-—- RS, &
BT (B 5—8 WK o Mhoh, RS
BRI B g BEES 1
RIABENE—TEIIEE 13 DS,
mREENE X% 14, APERRTE R,

e

|
i 4
by A

H v BIAEE (Pythinm kunmingense Yi)
1—1: WT™E; 5% EH.BPFRIET
Pythium kunmingense Y

fig. IV

sp. nov.

Hyphis incoloratis, 1.7—8.6 ;. crassis.

Sporangiis globosis, subglobosis, ovoideis -

vel limoniformibus, terminalibus vel in.
tercalaribus 13—23 (m. 18.9) p diam,
membrana frequenter levi rarius spinu-
losa. Qogoniis globosis, sphaeroideis vel
limoniformibus, terminalibus vel interca-

laribus, 15—26 (m. 21} . diam., memb-
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rana spinulosa wvel rarius levi, spiculis
papilliformis, frequenter 2.5 (interdum
ad 14) u longis, in basi 1.7—2.6 4 latis.
Antheridiis terminalibus, saepe monoe-
linis, vel raro dielinis, 1—3 <{(raro 3),
clavatis, curvatis, vermiformibus vel
sigmoidis, 13—19 . longis et 3.2—6.8
latis. Oosporiis pleroticis, solitariis, 10—
24 (m. 188) p diam., episporic levi,
0.86—2.06 p erasso, germinatione nondum
observata.

Secretum e terra in Kunming, Yun-
nan. VIII, 26, 1962. Yi Y. N. 8§,
{Tvpus).

h.w B E
HH BV R VI

B2 L EER, | 1L.7—77 {ik. M
TEREWN, 24T EFE2 L, 8iER
AW, BRIE ERRIE B E T | DR ek g 3
%, 14—52 X 14—38 (SE47 30.7 X 24.2)
ke HEhMFE R, EMPRLLAE —RE
E, WIENER 6.09.5 ik, MMOEES
T4, Bkt ML E R RE, 2R 17—
35 (B 24.5) 0K, MR 2EE | B4/
F, /NEIHEF N, £ 2.8—5.6 (SEHg 4.01)
TR, ZEDEE 1.7—2.6 K, SR THAE, B
HE, 0—2 MMES—TEIISL, 58
URZE SR LL B[ 44, 12—28 x 8—14 3k,
ST IRIE, RO RMERE, $4, £E=
TERRORIR N, D BT il RN 28, LR 14—27
CEX 2170 0E; B E 1.4—32.1 (B 2.3)
ke HZAERNESR. RIRNRERE
SR 40°C, 4°C F128—32°C,

T SLEBRAEAL, 1962
7 H4H, RKRESy_a ER)o oF
RN A, LT GEH), &F
(AW, BEILPERE A1), Berg (|l

'*:;"\,_,/-—%- \\_/ '
o L OBE

BV hERT (Pvthium sinense Y)

1—3; 5%,

MEM KRBT

6: RiLESAET AR R

B vl DEEE (Pythinm sinense Yi)
MEELHEES
1,2: BEBEMENE: 35 B FHERIIMT
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B, ILER(ES), LECEE), LR
B, M EFHD o

HEEE SHRIES (Pythium cchi-
nulatum Matthews)>® WX BIET RIER
BRI, BAW, Rk, LIREDES
B FRYRIBIRL, RETENEHANESE
BB 5. BRI B R AR,
R0 B4R, JE L, T A B iR A R o

Pythium sinense Yi
fiss, V & VI

sp. Nov.

Hyphis hyalinis, 1.7—7.7 ¢ crassis.
Sporangiis sessilis vel breviter asessilis,
plearogenis, sphaericis, subsphaerieis, elli-
psoideis, ovoideis vel pyriformibus, 14—
52 X 14—38 (m. 31 X 24) p; zoosporis
reniformibus, biciliatis, 6.0—9.5 (m. 7.3}
o dian.  Oogeniis terminalibus raro in-
tercalaribus, sphaericis vel subsphaericis,

membrana spinulosa, sine spieulis 17—35

(m. 24.5) p diam., spiculis aculiformis,
28564 (m. 401) x longis, in basi
1.7—26 (m. 2.3) p latis. Antheridiis
terminalibus, diclinis vel raro monoclinis,
0—2 quoque oogonio adnexis, vermifor-
1228w 8—14 p.

Oosporiis sphaericis, raro prolato ellip-

mibus vel -clavatis,

soideis, solitariis, apleroticis raro plero-
ticis, 14—27 (m. 21.5) . diam., episporiis
levibus, 1.4—3.1 (m. 2.3) u erassis.

Secretum ex horti holitorii terra in
Peking, Sinica. VII, 4, 1962, Yi Y. N.
Sse-ees { Typus).

B REXERELERAP

SWHEE, At RN
HA K REEMEE, L ATHE R
AR AR A A FR AU B bRt  FRAIEAT
LAY AR RRIRE, EX
TAEE R EHRICE R
HIRE LR ERFIRTE.

T RB R Rk KM E 2, 84)

(CMA BEHE*, pH= 3.3, ¥HK 24/, BF 0.5-1.0°C, S KEREFEH)

ﬁ;‘\\?‘\ 4 Wk R KRR R T E R
iy (\ (P. acrogyntim) (P. amasculintin} (P. kunmingense) (P. simense)
"C} s H
4 2.0 .0 1.0 1.2
8 5.7 2.3 6.1 12.3
12 5.9 2.8 6.9 14.0
6 12.0 4.8 9.6 27.6
20 13.5 6.9 12.2 33.3
24 18.5 11.2 17.9 6.8
28 19.1 141 20.4 51.0
32 4.3 14.0 11.9 56.9
36 3.7 5.4 3.0 32.0
40 0.0%* 2.5 0.0%* 2.8
44 4.0 {.0%* 0.0 0.0%*
* BAMIIEE R E.
¥k

MERSIDBEREY, XEMHEEN
B 4, SHREE M RN & R AHR Y, B
B RTERE AR BT BRI B LU R

TEERE, BROER 48 A IER LA EERER.

KRG, WAH LR XK
#, FEABTEENMEEBIREEE
B 5 I o
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FIVE NEW SPECIES OF PYTHIUM*

Y YunG-NIEN

{Institute of Microbiology, Academic Sinica, Peking)

In 1961 the writer began to study the
genus Pythium on account of its high
significance in parasitism, evolution and
phylogeny. A great number of isolates
of the group have been secured from
various kinds of soil as well as infected
plant tissues throughout this country
other than Taiwan provinee. In studying
the taxonomy of the genus Pythium,
among forty species identified, five of
them are found fo be morphologically und
phrsiologically different from all those
hitherto described and are reported here
as new to mycological science. The five
species are named as Pythiwum ecrogynum
sp. nov., . emasoulinum sp. nov., P.
connatum sp. nov.,, P. kunmingense sp.
nov. and P. sinense sp. nov.

Pythium  acrogynum Y1 exhibits
similarities to P. rosfrafum Butler from
which it may be distinguished by the
character of the antheridia, the predo-
minance of acrogynous oogonia and its
strietly hypogynous antheridia. It differs
from P. hypogynum AMliddieton not only in
its larger sporangia, but also in possessing
1--2 papillate protuberances of the
oogonium. The antheridial charaeter may
serve to separate the species from P. hy-
pogynum as well.  The size of the anthe-
ridia of P. hypogynum (6.6 X 5.4y) is

smaller than that of P. acrogynum
(11.5 X 8.94). The antheridium of P.
hypogynum is supplied with a slender
fertilization tube, while the fertilization
tube of the present species is rather short
and stout.

The contiguons sporangia of Pythivm
amasculitniwm Yl are very characteristic
and readily separate it from other echinu-
late vogonial types such as P. acanthicum
Drechsler and P. ohigandrum Drechsler.
In spite of the fact that the oogonia of
P. amasculinum and P. gseanthicum are
very similar in possessing conieal and
acute spines, the spines of the former are
17—77 {av. 464) p in length and
1.7—4.3 (av. 241) p in basal diameter,
whereas the spines of the latter 1.5—5.5
{av. 2.7) u in length and averaging 1.9

* The writer wishes fo express the deepest
gratitude to the late Professor Tai Fang-lan for
his tireless encouragement and guidamce during
the course of this investigation. Professor Tai
devoted his whole life to mycological resecarch
and education, and contributed greatly to the
foundation and development of Chinese mycology.
Unfortunately, he died of illness in Peking on
January 3, 1973 at the age of eighty (1893—
1973). In memory of his departure which im-
plies an immense loss in the field of the myeco-
logical science in China, the present short paper
is dedicated.
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in basal diameter. The sizes of the
sporangia, ocogonia and oospores of P.
amasculinum are smaller than those of P.
oligandrum [sporangia 256—45 ., oogonia
17—35 (av. 26.4) u, oospores 15—30
(av. 231) wul.

The antheridial character of Pythium
connatum YU is most distinetive, it
readily distinguishes the species from its
congeners P. hypogynum, P. iweyamar
and P. rostratum. Related more closely
to P. rostratum than any other species, P.
connatum yet differs from this species not
only in the position, shape and size of the
antheridia but also in the size of the
sporangia. The size of the sporangia of
F. connatum iz smaller (13—26, av.
18 1) than that of P. rostfratum (23—34,
av. 28 u).

The oogonial protuberances are quite
different between the two related speecies
P. kunmingense Yi and P. spinosum
Sawada. They are coniecal, acute, rare

and about 2.5 n long in P. kunmingense,
while in P. spinosum they are digitate,
obtuse, numerous and about 7, long.
However, long spines reaching 14 , in P.
kunmingense have been observed by the
writer occasionally. The two species may
alse be distinguished by their differences
in the shape, size and mode of the anthe-
ridial ecell.

Pythium sinense Yii has several out-
standing features, notably in its asexual
stage. The sporangia are mostly sessile
or nearly so and very frequently lateral
or pleurogenous, whereas in all other
species possessing spiny oogonia arve
usually asessile, terminal or intercalary.
The stalked antheridia also serve to
segregate this species from P, echinulatum
Matthews which is typically hypogynal.

Type specimens of the above five
species are deposited in the Imstitute of
Mierobiology, Academia Sinica, Peking,
China.
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