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Abstract: Physarum subgalbeum sp. nov. is described through observation of integrated morphological
characterization and multigene phylogenetic analyses (nrSSU, mtSSU, a-Tub, and COI). The life cycle of
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P. subgalbeum was investigated in water agar medium and microscopic structure formation at different
stages during sporulation was observed. This species is similar to P. galbeum in having golden yellow
sporocarps. However, it differs in that its sporocarps often fuse into clusters, the spore surface is densely
covered with small spines, and the lime nodes are elongated fusiform. Phylogenetic analysis results
indicate that P. subgalbeum forms an independent monophyletic clade and constitutes a sister group
relationship with P. galbeum. The spore germination of P. subgalbeum is split type, the plasmodial type is
of phaneroplasmodium and sporulation requires approximately 10—12 hours, with lime nodes and
capillitium forming prior to spore maturation. A comprehensive morphological description, including
detailed micrographs, results of phylogenetic analyses, as well as a thorough account of its life cycle

accompanied by corresponding microscopic images are provided.
Keywords: Myxomycetes; Physarum; morphology; phylogenetic analysis; ontogeny; new species

R — SRR R B, 3262 EIHR
FASIE 1] Amoebozoa %47 Myxomycetes,
L AR ) A ) 2 R A H S B S ) (R W 7 97
0 EL B (f 7 258 ) 1) #5 1E (Everhart & Keller
2008). FHIAAEE S, AT A AR A RO RE
ASTEARECE R e sh L B SR A K B
—HIREER . AR ATAE R . Al R 0 2R AR
Jor—— I AR i A 5 BRI Bk A A B LR
SCAR(FEFHAFE 2019) BT B0 A0 TR A
GiE RN NN/ AL s R SR TN R RS 75
(LS 2008).

Persoon 7E 1794 415 5 A Physarum aureum
Pers. [BLRERGLTR P. viride (Bull.) Pers.t) 5
AU FNEIS T 90T & Physarum Pers., ¥
SCARTEE, HAR, ARADTON, SOMBREER; 1
PEINBEGIE . EEOE . BRI EEIRIE,
WSk WNERRE G, SEEICA KT, AR A
AR BT, ANZ R A R SR
AR, EToA KT JoRE; MR,
BIoA R e RES, AT ARG R
T BB 2% % 5 77154 (Garcia-Martin et al. 2023).

R4t b, BRI T e 1 7328 BB 2854
fE, WFSARRIERS . Bl A RENAETES R
DL RIS o SR, X SEIE SRR & 52 3
BigkAsgmm, HAFTEREPRZER, e e
HoRRME . BEE T FAEYFEARN LR, &
] SSU. EF-lo S5 PRIT G00 B R 1 R G0k
BRER, WEG M T (Garcia-Martin
etal. 2023), SUL[EAT, SUAEHE JE 0TS s
WS 7B, S s B SRR L
W5 EREh SC B T 2R Sk R s A D H

TR 1Y SR ARG R, (HBR T KGRI A
P. cinereum (Batsch) Pers. FI/ NI P. pusillum
(Berk. & M.A. Curtis) G. Liste /M@ S}55E 20215
TRILAE 2021), Jm 9 H AR U0 2 3k o0 R
P. polycephlum Schwein. Ul } 3 Sk 04 & P.
album (Bull.) Chevall 2kt = %132 S HE AT
WA T | 2255 BN TE ean s I oE 8
SCEFIZEE 20105 B 2016).,

HAT, 23R 1100 Fhgh@, Hod
[0 55T 500 Ff, 24 5 R E SR 50% (Rao
& Chen 2023; Li et al. 2025), FEHEML S
153 A~EHIFP(Lado 2025), {HAUH 26 FhfEsLE
BN AN LA T 2021), ABER
HFRE¥F R ZHHEARGEE T P (nrSSU .,
mtSSU., a-Tub, COI), % H-idFrp——ix
B9 Physarum subgalbeum 1.J. Wang, B.
Zhang & Y. Li, sp. nov.. SILIEE}, FESZHE 4%
47T 38 1 7K BN 5 5 50 W B % Bl ) A 1 i B
A, JERTHA TG AN [FI B o | A2z 45 i
SERTE BB 4 I I 144 T R A UREE

1A 5

1.1 #8
PP FRA BB T 2024 4E9 H 16 HREH
A ATk X s N, AR TR R, IR
IR R IR T ARG = NS RAS , (R A T K
b K= R PIFR A (HMIAU)
1.2 5%
121 ETFHERAMEFMRARESERAR
DIK BN b5 IR 045 10 T SE AR, 24
R AR TG, ST T BT RIE
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DI . BB FRAES B Methuen Handbook of
Colour (Kornerup & Wanscher 1978)JFrifEAfL
ORGE, TEAMENCIR T S8 A E o 20 2508
i Axio Zoom V16 (Carl Zeiss Microscopy
GmbH) 7 5 AL BB 2 30 />l BE Y 5
. B MWW EARSESA, JtiEsl LEICA M165
(Leica Microsystems) H 2 5 £ 57 1K il 55 R 4t
RIF LR G G . B HTRA 94%
LTEH 3% KOH Wil &3, i Axio
Imager A2 (Carl Zeiss Microscopy GmbH)1F & 7.
B AR T | LA IR EE TE SRR, BEAL
W24 120 > 2 F-(Zhang & Li 2013), i1
KN E s R H (a-)b—c(—d) 4 K IR (Li et al.
2024), Hrp b—c HERZAERT 90% I F (K HY-F-
KIHAREASRAERS , a F d 43 B R/ MR K
. LM MEEE L S-4800 SEM (Hitachi
High-Technologies Corporation)iz & 5§14 Hi 5%
SERL, AR T RS | B IR A bR
RIS , B AT R s | 22 A
IKREETE A SERIE
122 D FREEMR

DNA #2H . PCR 4" 4 FI ¥ : 5% H TIANamp
Micro DNA Kit (b5t RARA B A FR 2 )l
AL DNA $REGAN &, ™48 3 AR AL
JLETT DNA $EC, #E 3-5 o8& ik,
PEAT LN 41 DNA $2H0. PCR §" 3 {K R (25 uL):
WERA G4 1 pl (10 mmol/L), DNA Ak
2 L. 2xPCR Mix 12.5 pL [4= TAY TR i)
JEEA AT BRA F 1A K 6T ddH.0 8.5 pL. 434 5]
Y% nrSSU, mtSSU ., a-Tub & COI 3t 4 4
FER, Hop g A/NE R RNA (nrSSU)ff H
S2(F)/SR4Dark(R)5 | #1%t; £RkiiA/NIF I (mtSSU)
fii FH Kmit-F/Kmit-R 5[#)%F ; o188 & 1 (a-Tub)
f#iF kTub-F2/kTub-R1 5I#%F, FA4H L H K
PCR 5|4%J kTub-F3*/kTub-R1 (Garcia- Martin et
al. 2023); At o SASLEEIESE 1 (CODKEA ik
i COMF/COMRs 35| #) %} (Feng & Schnittler
2015; Liu et al. 2015),

R BEARTRIG % PCR 748 S5z 1y i i 34
TEHZHANT . % nrSSU Hl mtSSU, 94 °CHi

5P 1 min; 94 °CZ5PE 1 min, 52 °CiE K 1 min,
72 °CHEf 3 min, 30 ME; HJi 72 °CLEfH
10 min, o-Tub ¥ 3453 AP4E: BH PCR 345
FiRAHE], SRR A PCR #B KR E R
= 54 °C, HAZBRF AL (Garcia-Martin et al.
2023), COI: 95 °CTiAE M 5 min; 95 °CAEHE: 30 s,
52 °CiBk 20 s, 72 °CHEfHi 1 min, 36 PMEIF;
fixJ5 72 °CHE{H 10 min (Prikhodko et al. 2023),
fiA5 PCR F=# ¥ 1 1% 50 JIg A 458 i | 9k
(0.5xTAE Z& 1P, 120 V, 30 min) 47 FRHEAG
BEE AT B— LS AP B R s A
JE & HE R AT B 28 WA T B g 0 R 5 1 4
S5 519—80.

ARG K BT R RGN AR B0
RPN ER BT A S Rk F AL E L
14 GenBank T WA ISR T 41 5 AW 5 (140
JF-4 B BioEdit 7.1.3 #EAT AN TSN 5 4
B J5 K F MAFFT 7.490 #E47 2 %51 Ho x5 F- 30
Ak EBRACT R X 8 (Katoh & Standley 2013),
ARIFEA FBrifid Phylosuite v1.2.2 #1784
(Zhang et al. 2020), RGKE 73T KRB AR
25 (ML) 0 DU i 357 4 Wy (BI) M9 &b 5 325, (6 ]
Modelfinder #f & f& L #% 11 @2 & K 5
(Kalyaanamoorthy et al. 2017), ML 43/77E IQTREE
1.6.12 H15E i (Nguyen et al. 2015), % & 5 000 7K
3 bootstrap (BS)H & 1Al 17 A X Hr%K; Bl 4
Hriz47 2 000 000 1t MCMC #i4l, REESIZ N
1 000 fR—WK, WShREBEE R T Y br i 22
<0.01, FF&EFHT 25%FEAE N ZALAL T, R
RS R ERE ITOL 6.9 #E4T Al ¥4k g 5
7~ (Letunic & Bork 2007),

1.3 £iEEME
1.3.1 A FRAA W2

BEEL 5-6 MES K FIEARET 1.5 mL TG
HEOET, A 0.2 mL o £ 17K (ddH0),
il FH O TR T S AR T R i 0 X S0 T R
Ws, #MINCHEAK LA 0.5 mL. Bl
I FRIFWRCET 25 CIRIERE IR b BEF T IR 1S
7%, BEEFEIFIR R/ IS E B EURE 25 uL il 2816 B
5 F o K Axio Imager A2 1F B o idE R G0 ML
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RATF8 & )M SRHE, B4k E Bk
PLIEECZE /D 20 AFE b - A 7 R A i
1.3.2 R4 REF R E

P15 A& 24 h 5 R0 R B T B 50 uL
LokEdh, AW T 3 AR & 2%K
TR RE AL R, FFAIN 0.1 g KA HEE M 1E
FEFERR . BRI B G B T (25+0.5) °CfH
R FRAE TR G R RS 12 h RAIEE
B ICBE L S AR T D i 8h A o 1 S 7R D A I
P& T BAE, WM L% 20
ez IR BN B SR S A T AR AR RS 5, B R A R 4
F5(25+0.5) cCEIE MG B 5%, B0 12 hid SRR
Y S FHEAE AL, B2 B A I T 4R T i+
1.3.3 FEMAF R E

K LEICA M165 4 H dhi e AR 5 AT
TlUBE RGeS0 80 S RA: A GRS | S AR O
T 1% BT SR S R A R
1.3.4 FELAEESERBBEMME

BEMOR ] & 7 B A7 SRR AR, L2 7K
(ddH-O)fF Ay 1 2500 il &5 e BP9 F, fdi A Axio
Imager A2 IE B WHMEEAE 100<7H5E T X fE5EN
TR T B AL

2 BR5M

21 HEF

SRR AR 1

Physarum subgalbeum J.J. Wang, B. Zhang & Y.
Li, sp. nov. Fig. 1

MycoBank: MB860546

Diagnosis: The species is similar to P.
galbeum Wingate in having golden yellow
sporocarps, but it differs in spores densely covered
with fine spines, and lime nodes elongated
fusiform.

Holotype: China, Jilin, Baicheng City, Taobei
District, Jiaotong Village, 122°77'02" E, 45°51'69"
N, September 16, 2024, WANG Zijie, HMJAU
M21419 [GenBank: PX412248 for nrSSU;
PX412251 for mtSSU; PX423602 for o-Tub;
PX423603 for COI. Holotype in HMJAU

(Herbarium of Mycology at Jilin Agriculture
University)].

Isotype: China, Jilin, Baicheng City, Taobei
District, Jiaotong Village, 122°77'02" E, 45°51'69"
N, September 16, 2024, WANG Zijie, HMJAU
M21420 (GenBank: PX412249 for nrSSU;
PX412252 for mtSSU; PX423604 for COI. Isotype
in HMJAU).

Etymology: It is named after its resemblance
to P. galbeum in morphology.

B

E1 EREHEE A B: BAFEK; C, D: LRE
BFRToci; B WIBETRPERE; F G: BT A KM
flizz; H, 1. WETHIF; FRR: A=0.5 mm; B, C=1 mm;
D=2 mm; E, H=1 pm; F, [=5 um; G=10 pm.

Fig. 1 Physarum subgalbeum. A, B: Field-collected
sporocarps; C, D: Laboratory-cultured sporocarps; E: Surface
of the peridium via SEM; F, G: Capillitium and lime nodes
via SEM; H, I: Spores via SEM. Bars: A=0.5 mm; B, C=1 mm;
D=2 mm; E, H=1 pum; F, [=5 pm; G=10 um.

Description: Sporocarps gregarious, sporothecae
spherical, discoid, or reniform, often fuse into
clusters, usually nodding, rarely erect, golden
yellow, measuring 1.1-1.7 mm in total height and
0.4-0.7 mm in diameter. Stalk flexuous and
longitudinally wrinkled, hollow with irregular

250282-4



Research paper

22 March 2026, 45(3): 250282

Mycosystema ISSN 1672-6472 CN 11-5180/Q

masses of refuse granular matter, amber to orange-
yellow in color (Fig. 1A-1D), and 0.7-1.4 mm
high. Peridium membranous and rich in calcareous
matter (Fig. 1C, 1E). Columella absent.
Hypothallus  inconspicuous.  Capillitium a
reticulum with elongated fusiform yellow lime
nodes (Fig. 1F, 1G). Spores black in mass, reddish
brown by transmitted light, densely covered with
small spines (Fig. 1H, 1I), 9-10.5(-11) pm in
diameter. Plasmodium yellow.

feREA:, BER, RBPEEE, &% %
RlE R, AN, —aEsk, RDES, e
@, 4% 1L1-1.7mm, F4£ 0.4-0.7 mm; W2,
AL, h a5 5RE B OB w8 1A-1D),
f 0.7-1.4 mm; BRI, & & A KA 1C,
1E); Jo#ehh; JEFUZ AW ; 22 pRERE K
RIEH ALK (& 1F, 1G); TR RE,
BHOET ARG, HAMR K H, 1), B
9-10.5(—11) pm, J5A: A 84,

FRIEAREL . AR S5 EE 0 P. galbeum
Wingate A, gy 2awe, HXHETA
Yyih AR 22 RS AR, A 0 A A
ARG AR

TR AR IR L XSS A
122°77'02"E, 45°51'69"N, 202449 A 16 H,
£+, HMJAU M21419 (GenBank: PX412248

for nrSSU; PX412251 for mtSSU; PX423602 for
a-Tub; PX423603 for COI. Holotype in HMJAU),

SRR AR PR PR X SSE A
122°77'02"E, 45°51'69"N, 2024 49 J 16 H,
EF7%, HMJAU M21420 (GenBank: PX412249

for nrSSU; PX412252 for mtSSU; PX423604 for
COIL. Isotype in HMJAU),

W BEFHIE SIS P. galbeum
AHIE S

REFY: AR,

MFI i HE,

e T YU P. subgalbeum ) 3%
YR R S0 0, WRG R, BE
SEOA K, PR, EEKBIEA K,
JoeRh, RO, RIMBATAAR AT 5 5%
WAL P. galbeum MT, AMHBILEZHE,

DA ER,, ARG KR, fiTFHRA, &
ST 2iki e, BATANH]; WA A P
galbeum WA NERIE , A, A IKEEZ A
B, BrREEE, SO TIRESIRE A,
e, WA, AR SESLYGEE P. flavicomum
Berk AR, AFhRFEL WA, BYEE S
AR, ARESUCNKBRIE, AERe, &5
M Lhs e, PR KR[9-10.5(-11) pm], #Ai
g s Sk AEE P. flavicomum fRERE T
WK, ZREE AN BRI, 4, HaL
T K BRI, ARG h 2 Mgk
WL, AR a, ST R8P 2ma,
il 78 /N(7)8-10 pm], H % A5 4l P& (Hooker
1842 ; Macbride 1899; J&E5%EE 1977; Yamamoto
1998; Poulain et al. 2011; Stephenson 2021). i#
UIESFHE IR 1. FERGE R EW [, T8
WO P. subgalbeum & WL P. galbeum
S B E P. flavicomum BIBRARTE L T —1
G35, AR =38 Z 18] B4R BE B ARG , GRS T
e ML SR, Ht, BEFMARELE D
BT R SR L 7 R b

HAphbgEbrA . hE, HME, P, Bk
JbIX,2024 49 A 16 H , £ 74, HMJAU M21420;
i, HARE, KB, XX, SRl Ry,
2024 410 A 24 H, M, HMIAU M21421,
2024 4F 11 A 26 H, FE{FE, HMJAU M21422,
20254F 1 A 27 H, #4EfE, HMJAU M21423,
22 ARG AES

A GEIE T 22 FE VA 0 B ) 4800 1R 8 i
TTRELREIE, WETEE 37 MLHEY
Bl 137 257 5N 275 85 4E (nrSSU 65 25, mtSSU
36 &, o-Tub 28 4%, COI 8 £%), Hidgril 4k
5 9 KN4 (nrSSU 3 4%, mtSSU 2 4%, o-Tub
145, COI3 %%), JFPAMRERIE 2. PTG Y
KM . nrSSU 715 bp, mtSSU 439 bp, a-Tub
973 bp, COI 734 bp. KSR/ nrSSU
mtSSU. a-Tub 1 COT ¥ fx A4 5 53 51l Ky
TIM2e+1+G4, TVM+F+1+G4, TN+F+I+G4 HI
GTR+F+G4, D ntHifer nrSSU F1 COT R
FERLRE A58 SYM+I+G4 I GTR+F+I+G4,
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Table 1 Comparison of morphological characteristics among Physarum galbeum, P. subgalbeum and P. flavicomum

FHIE NN AR BT BRI

Characteristics  P. galbeum P. subgalbeum P. flavicomum

G BEA, KD B WA, MK, REAE T

Sporocarps Golden yellow, chrome yellow Golden yellow Dusky yellow, smoke-gray, pale

color blackish brown

IR WY, W, $4 W, REIESEIE, % T8, BB, BUNEEE, ¥ FE,

Sporocarps Spherical, often nodding, single H G A Bk M

shape Spherical, discoid or reniform, often Spherical, lenticular, often nodding,
nodding, easily fused into clusters single

P P, 5 W B AR5 JREJST, B A G A RSB ohl, WILT AR, R

Peridium Ling A Membranous, distinctly covered BInE

Very thin, covered with prominent
yellow lime granules

L] Wi, Jonta g, HH

with yellow lime

FmGsE e, A, W

Thin, often almost lime-free, with
iridescent luster

M, AR, ik, BH)

Stalk or, e EEkE i, S EkE WAL, s
Pale brown, amber to Amber or orange-yellow, Reddish brown, darker at base,
orange-yellow, longitudinally longitudinally wrinkled, often slender, longitudinally grooved and
wrinkled, hollow with refuse curved, hollow with refuse granular  often twisted, not hollow
granular matter matter
{122 PR, EEEZ ML G S PR, R IRIE B o f K S PR, EHEZMESRRKRIE A
Capillitium Reticulate, connected with angular ~ Reticulate, connected with Vay
yellow lime nodes elongated fusiform yellow lime Reticulate, connected with angular
nodes or elongated fusiform yellow lime
nodes
¥ frH: ke . B TR s
Spores Mass: pale brown Mass: black Mass: smoke-brown
B REBIRE A BHOE: ke B EY A
Transmitted light: pale purple or Transmitted light: reddish brown Transmitted light: bright
pale yellow aUif . AT A0 violet-brown
auifi: e, SEANEEPERE  Ornamentation: densely covered LU AR AN
Ornamentation: nearly smooth or with fine spines Ornamentation: densely covered
with inconspicuous warts HAE: 9-10.5(-11) um with fine warts
EA%: 7.5-10 um Diameter: 9-10.5(-11) um HAE: (7)8-10 um
Diameter: 7.5-10 pm Diameter: (7)8—10 um
.2l o J G
Columella Absent Absent Absent
Lz i ETA A AN, BER, REPIRCE AR
Hypothallus Inconspicuous Inconspicuous Small, discoid, radiating (often
inconspicuous)
FUERA G o e, e
Plasmodium Pale yellow Yellow Yellow, yellow-green

mtSSU Fl o-Tub MY FAERIAI S HKY+F+I+
G4ML. RGE BN ML B 5 BI B HA
— NS (DUR R ML B, 37 5 S R bR
FE ML [ % {H (BP=70%) 1 DU 37 5 56 48 %
(PP=0.90) . 7> Mr & R R WL 4% M 4 W P.
subgalbeum JERUMASI R3S, SR GMTE
P. galbeum N E LB P. flavicomum ¥4 FSAH
IRRER R, SR BRI G I, RS

REWILE 2,
23 £FE
23.1 BFiEX

VEEE G P. subgalbeum W 116 CH
IKABEHREFL 2 h 5, DS BT REW “V7
TR T 24, FWHE Ay =X T 3y iy 24X
K (&l 3A, 3B). 2 h 5 Al JE R HA BHE BS54 1
s, Hh— R ER B, 5 —RERSE
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*2 MERARLBEMOFERAEER GenBank ERS

Table 2 The specimen information and GenBank accession numbers of myxomycetes used in this study

uipA A S GenBank &7 5 S5k
Species Voucher numbers GenBank accession number Reference
nrSSU mtSSU a-Tub COI

Lamproderma MA-Fungi 90422 MW240354 MW240219 - - Garcia-Martin et al. (2023)
aeneum s. lat.
L. andinum MA-Fungi 86931 MW240355 MW240220 - - Garcia-Martin et al. (2023)
L. arcyrioides MA-Fungi 90405 MW240356 MW240221 - - Garcia-Martin et al. (2023)
L. cristatum MYX399 KM977876 - - - Garcia-Martin et al. (2023)
Physarum album s. lat. LE286368 MW692999 - - - Shchepin et al. (2022)
P.album s. lat. LE286342 MH930708 - - - Shchepin et al. (2019)
P. atacamense MA-Fungi 87942 MW240374 MW240245 MW239969 - Garcia-Martin et al. (2023)
P. atacamense MA-Fungi 88415 MG963684 MW240248 MG963761 - Garcia-Martin et al. (2023)
P. australiense LE327851 MT704232 - - - Stephenson et al. (2020)
P. biyangense HMJAU M20349-1 PP951388 - - - Liet al. (2025)
P. biyangense HMJAU M20349-2 PP951389 - - - Liet al. (2025)
P. bogoriense MA-Fungi 57191 MF352470 MG963610 MG963762 - Garcia-Martin et al.

(2018, 2023)
P. bogoriense MA-Fungi 69863 MG963685 MG963611 MG963763 - Garcia-Martin et al. (2023)
P. cinereum MA-Fungi 63822 - MW240261 - - Garcia-Martin et al.

(2018, 2023)
P. cinereum MA-Fungi 70925 - MW240262 - - Garcia-Martin et al.

(2018, 2023)
P. clavisporum MA-Fungi 88228 MF352472 MW240263 MW239985 - Garcia-Martin et al. (2023)
P. decipiens LE266398 MW693005 - - - Shchepin et al. (2022)
P. didermoides MA-Fungi 71195 MW240378 MW240267 - - Garcia-Martin et al. (2023)
P. didermoides MA-Fungi 57262 MF352488 MW240266 MW239988 - Garcia-Martin et al.

(2018, 2023)
P. echinosporum LE28810 MW693009 - - - Shchepin et al. (2022)
P. flavicomum UFF-6 HE614611 - - - Nandipati et al. (2012)
P. galbeum FJAAS-M0001 OP373728 - - - Unpublished
P. guangxiense HMJAU M20344-1 PP951409 - - - Liet al. (2025)
P. guangxiense HMJAU M20344-2 PP951410 - - - Liet al. (2025)
P. hongkongense MA-Fungi 60336 ~ MW240380 MW240270 MW239993 - Garcia-Martin et al. (2023)
P. javanicum MA-Fungi 81490  MW240381 MW240271 MW239994 - Garcia-Martin et al. (2023)
P. jilinense HMJAU M20367-1 PP951401 - - - Li et al. (2025)
P. jilinense HMJAU M20367-2 PP951402 - - - Li et al. (2025)
P. lateritium MYX7972 MW693013 - - - Shchepin et al. (2022)
P. leucophaeum MA-Fungi 49730  MG963686 MG963614 MW239996 - Garcia-Martin et al. (2023)
P. leucophaeum MA-Fungi 78861 MG963688 MG963618 MG963767 - Garcia-Martin et al. (2023)
P. leucophaeum MA-Fungi 59323 MF352477 MG963615 MG963765 - Garcia-Martin et al.

(2018, 2023)
P. licheniforme MA-Fungi 73290  MF352481 MG963619 MG963768 - Garcia-Martin et al. (2018)
P. licheniforme MA-Fungi 73293 MG963689 MG963620 MG963769 - Garcia-Martin et al. (2023)
P. licheniforme MA-Fungi 91208 MG963692 MG963624 MG963772 - Garcia-Martin et al. (2023)
P. luteolum MA-Fungi 81930 - MW240275 MW239999 - Garcia-Martin et al. (2023)
P. neoovoideum HMJAU M20294-1 PP951386 - - - Liet al. (2025)
P. neoovoideum HMIJAU M20294-2 PP951387 - - - Liet al. (2025)
P. nigritum HMJAU M21287-1 PP951379 - - PP968031  Li et al. (2025)
P. nigritum HMJAU M21287-2 PP951380 - - PP968032  Li et al. (2025)
P. nigritum HMJAU M20277-1 PP951381 - - PP968033  Li et al. (2025)
P. nigritum HMJAU M20277-2 PP981579 - - PP982120  Li et al. (2025)
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Species Voucher numbers GenBank accession number Reference
nrSSU mtSSU a-Tub COI

P. nivale MA-Fungi 72831 MF352486 MG963633 MG963779 - Garcia-Martin et al.

(2018, 2023)
P. nivale MA-Fungi 70191 MW240384 MG963631 MG963778 - Garcia-Martin et al. (2023)
P. nivale MA-Fungi 70193 MW240385 MG963632 MW240001 - Garcia-Martin et al. (2023)
P. notabile MA-Fungi 80245 MW240386 MW240277 - - Garcia-Martin et al. (2023)
P. polygonosporum MA-Fungi 90740 MF352463 MG963636 MG963780 - Garcia-Martin ef al.

(2018, 2023)
P. polygonosporum MA-Fungi 90756 MW240390 MW240282 MW240006 - Garcia-Martin et al. (2023)
P. polygonosporum MA-Fungi 90742 MF352465 MG963637 MG963781 - Garcia-Martin et al.

(2018, 2023)
P. pseudonotabile  LE255432 LT670439 - - - Borg et al. (2018)
s. lat.
P. pseudonotabile ~ LE255437 LT670419 - - - Borg et al. (2018);
s. lat. Novozhilov et al. (2013)
P. pusillum LE255721 JX035984 - - - Garcia-Martin et al. (2018)
Physarum sp. MA-Fungi 80745 OP646308 MW240286 MW240010 - Garcia-Martin et al. (2023)
Physarum sp. MA-Fungi 90738 MF352452  MW240287 MW240011 - Garcia-Martin et al.

(2018, 2023)
Physarum sp. MA-Fungi 91215 - MW240288 MW240012 - Garcia-Martin et al. (2023)
Physarum sp. MA-Fungi 91221 MW240393 MW240289 MW240013 - Garcia-Martin et al. (2023)
P. stellatum LE297729 MW693019 - - - Shchepin et al. (2022)
P. stellatum LE297741 MW693020 - - - Shchepin et al. (2022)
P. straminipes MA-Fungi 90736 MF352490 - - - Garcia-Martin et al. (2018)
P. straminipes MA-Fungi 70363 MF352489 MW240291 MW240015 - Garcia-Martin et al.

(2018, 2023)
P. straminipes MA-Fungi 87865 MW240394 MW240292 MW240016 - Garcia-Martin et al. (2023)
P. subgalbum HMJAU M21419 PX412248  PX412251 PX423602 PX423603  This study
P. subgalbum HMJAU M21420 PX412249  PX412252 - PX423604  This study
P. subgalbum HMJAU M21421 PX412250 - - PX423605  This study
P. subviride HMJAU M10138-1 PP951415 - - - Li et al. (2025)
P.vernum Sc30091 MW693021 - - - Shchepin et al. (2022)
P.vernum Sc30257 MH930744 - - - Shchepin et al. (2019)
P. viride LE302489 MW693022 - - - Shchepin et al. (2022)
P. viride LE317322 MW693024 - - OP616654  Shchepin et al. (2022);

Prikhodko et al. (2023)

A /INTITME LAY I HE, 2 00 sl A 7K v 52 B pe sk
MBI E (K 3C). KigF 6 h 5, nRMRTESAR
FLU A ZEAR AR DL R AR T 6.5-9 um AYBRIE
Jiti 4 (€ 3D-3F).
2.3.2 BERAFK

WO e el E M T BIR AL 2 2%K
BURR A IR |, &4 16 d KRG, W]
WL B T 5% B 9 P. subgalbeum 195101 JF A=
FAE (&l 4A, 4B)o 2 AR AT R A, T
TR/ IMELA IR AT L , 4556 S 78 Jit A= i AT iy e 7

fE. Rigead e, & 48 h #hFE— IR HEE Ky
YEREFRIT., Ay 4d)m, JFAERBE ARG
Bi(K 4C, 4D), RN BEWRIEY RL5H, H
I g DX 3 S R B g R B T 2
233 FRIFFSER

B AR AR BT AT E TR N AROEIAAAT,
W E 48-72 h WAl FSLIRIE . 04
R, AR A R AR R TSk, (H R H
MBS E A T B K, FERER R EZL
EARFR1A] 20:00-21:00 FFEE .

250282-8



Research paper 22 March 2026, 45(3): 250282  Mycosystema ISSN 1672-6472 CN 11-5180/Q

Physarum decipiens LE266398
95.7.‘1;10}1}'.90!'”"1 sp. MA-Fungi 90738

w1 PRysarum polygonosporum MA-Fungi 90740
ﬂPiiysarmn polygonosporum MA-Fungi 90756
A Physarum polygonosporum MA-Fungi 90742
Physarum straminipes MA-Fungi 70363
Physarum straminipes MA-Fungi 90736
Physarum straminipes MA-Fungi 87865
Physarum jilinense HMJAU M20367-2
9091 Physarum jilinense HMJAU M20367-1
Physarum didermoides MA-Fungi 71195
Physarum didermoides MA-Fungi 57262
Physarum licheniforme MA-Fungi 91208
w9 Physarum licheniforme MA-Fungi 73293
94 Physarum licheniforme MA-Fungi 73290
: Iii’frysamm galbeum FIAAS-M0001
593 Physarum flavicomum UFF-6
Physarum subgalbum HMJAU M21421
Physarum subgalbum HMJAU M21420
Physarum subgalbum HMJAU M21419
Iiphysarum subviride HMJAU M10138-1
| Physarum guangxiense HMIAU M20344-2
100/1 | Physarum guangxiense HMIAU M20344-1
Physarum sp. MA-Fungi 91215
Physarum sp. MA-Fungi 91221
Physarum javanicum MA-Fungi 81490
Physarum stellatum LE297729
Physarum stellatum 1LE297741
Physarum leucophaeum MA-Fungi 59323
Physarum leucophaeum MA-Fungi 78861
Physarum leucophaeum MA-Fungi 49730
Physarum viride LE317322
Physarum viride LE302489
Physarum album s. lat. LE286368
Physarum album s. lar. LE286342
Physarum clavisporum MA-Fungi 88228
Physarum echinosporum LE28810
Physarum sp. MA-Fungi 80745
99.8/1  Physarum atacamense MA-Fungi 88415
Physarum atacamense MA-Fungi 87942
Physarum pseudonotabile s. lat. LE255437
Physarum pseudonotabile s. lat. LE255432
Physarum notabile MA-Fungi 80245
Physarum pusillum LE255721
o351 | Phvsarumvernum Sc30257
Physarumvernum Sc30091
wort|  r Physarum nivale MA-Fungi 72831
o521 | Phvsarum nivale MA-Fungi 70193
Physarum nivale MA-Fungi 70191
Physarum lateritium MY X7972
Physarum hongkongense MA-Fungi 60336
Physarum luteolum MA-Fungi 81930
Physarum cinereum MA-Fungi 70925
Physarum cinereum MA-Fungi 63822
Physarum australiense LE327851
Physarum bogoriense MA-Fungi 69863
Physarum bogoriense MA-Fungi 57191
as.911 Physarum neoovoideum HMIAU M20294-2
Physarum neoovoideum HMIAU M20294-1
Physarum bivangense HMJAU M20349-2
100 Physarum bivangense HMJAU M20349-1
Physarum nigritum HMJAU M21287-2
Physarum nigritum HMJAU M21287-1
80.500.97) Physarum nigritum HMIJAU M20277-2
831 Physarum nigritum HMIAU M20277-1
Lamproderma andinum MA Fungi 86931
Lamproderma arcyrioides MA Fungi 90405
Lamproderma cristatum MY X399
Lamproderma aeneum s. lat. MA-Fungi 90422

98.9/1

10071

95.8/1

91.6/-] 99.4/1

91.6/1

100/0.99 |

T6.4/-

100/0.99

89.3/1

-/0.97

100/1

93.2/0.99

74/1

94.57]

86.4/-

98.4/-

82.9/-
94.8/0.99

79.2/0.95

98.7/0.94

94.6/1

| I —| 98.9/1

0.1

& 2 &T nrSSU. mtSSU. o-Tub #1 COl FHMEHRXINARGELZER 0 CHEUERR 5 A% 2 (PP)

A JEAE(BS). B R R A ) 781 2L @RLIA R

Fig. 2 Maximum likelihood tree illustrating the phylogeny based on nrSSU, mtSSU, a-Tub and COI sequences. The numbers in
each branch represent posterior probability (PP) and bootstrap support (BS) values. The new species and newly generated
sequences are in red bold.
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A B}

E 3 IAREGAERFHEA A B: V FEHARMM
¥ C: WEEhiE; D, E: RSB F: /MR, R
A, B=5 um; C-F=10 pm

Fig. 3 Spore germination of Physarum subgalbeum. A, B:
Germinating spores with a V-shape split in the spore wall; C:

Swarm cell with one long flagellum; D, E: Myxamebae; F:
Microcyct. Bars: A, B=5 uym; C-F=10 um.

4 EREMAENEEREA A B: ZiEAA; C,
D: MEJEA A #8R: A=2 mm; B-D=5mm
Fig. 4 Plasmodium of Physarum subgalbeum. A, B: Young

plasmodium; C, D: Mature plasmodium. Bars: A=2 mm;
B-D=5 mm.

FERTE S A R () M T i
B B (56 h): W) 2 B R J5 AR o A1 PN HH B R Y
B K, B B ke 7 B 24 9 SR AR AN B

He(E 5A). BEE R BKGEAL, Bl b e L
19, (R T0 0 AT R 58 (K] 5B) . 615 554 [R]
HRE, VI RE G, MM, REEE
1.3-1.8 mm, HFRMPBEIAIFIME AR E 6,
PR AR FEOIEY AR P (K] 5C-5E). (2) {4
A B R BE (56 h) - #6158 1 Hh 61 i L
B, OB S R, B AR IR & 0 o
018 {0, - BB A 375 (18] SF-5H), [RI, Al EBIE
WET A, FEuk AR AP A A i 55 (K 5D, F
SRR IG R B B8 eI 10-12 h,

(A) (B (C)

B 5 ERBRMABEEMIAETRE A-E: AEMEWR
W5 F-1. JBEFRIEA; $rR: A=2 mm; B-1=0.5 mm
Fig. 5 Ontogeny of Physarum subgalbeum. A—E: Period of
sporocarp and stalk formation; F-I: Maturity period of
sporocarp and stalk. Bars: A=2 mm; B—[=0.5 mm.

BRI RY, RS AGE 5 2SR
A, FWHS . AR TSR R B8 T A 3
Ji2 B, SEE NG s HAY 23 d, HEE AT
SR AR AT AR R T B

TEFSARIEA L ARIAR B, AT 3 F 2 5
FEHES X IRA IR AR TR 5 (] 6A—6C).
Bl 2 TSR A DNy A, 3ok B RO 47 o 7 A
FAER A B A I, (ELE A 4 R 43k i e A
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B9 T ul f 22 2525 (K] 6D-6F), KB &£ 2.5-3.6 h
B, ARERAMEE T RIS AR -2 o A, R T A
B B A REETE B, AR B ATy & 2 URLAR T
TYI(E 6G-61). TETELAHRUS I, AT WAL
ARG R ORI S A B EHE . [F
B, A B A R B, A ST il R
(Kl 6J-6L). 29 1 h 5, fOFEf NI MER]KE
KB AR 2R B 46 T (B 6M—60).

‘
o

6 IREABETFEIRLETEMBNERSEH
A-T: FHEAIE S &5 M5 B, C, E, F: f%erh vk
Y, H: WIAKRES; 1. KRS 1-0: fL3EHRR A
WRMEH ;s Ke AKES; L 2B KRS N: B
fil5; O: WA T, MelaKe:; bR A, D, G J,
M=0.5 mm; B,C,E,F, H, 1, K, L, N, 0=20 um

Fig. 6 Microscopic structure formation at different
developmental stages of Physarum subgalbeum during
sporulation. A-I: Microstructure during sporocarp and stalk
formation stage; B, C, E, F: Granular material, H: Immature
lime nodes; I: Lime nodes; J-O: Microstructure during
sporocarp and stalk maturation; K: Lime nodes; L: Lime
nodes and capillitium; N: Immature spore; O: Mature spores,
capillitium and lime nodes. Bars: A, D, G, J, M=0.5 mm; B,
C,E,F,H, LK, L, N, 0=20 um.

TERFHE MR TSR, BT
Wik U B TR R TS AR AL 3 i

o FER AT I A A WA, AL
(Gilbert 1928; Clark & Haskins 2016), /4% # 44
HH P. subgalbeum “fy V BIFF ST %, X
S58BEGE P. galbeum . /NHULE P. pusillum
AR Z Sk 0T P. polycephalum 525360 1 J& N
(PRI 2 7 AR TR RSP 2R 20105 £ I6E
HLAE 2021; Dai et al. 2023), 153K
P. album M= P. globuliferum (Bull.) Pers.
FLR X B 85 & 5 AR (Liv e al. 2010;
Gao et al. 2017), PP & 7 AE R —J& b
WAATE, SRR — 12 ZEEMIAH -3
(Nandipati et al. 2012) . Alexopoulos (1960a,
1960b)7ESEA T T AP RN T AR I SR AR IS 4 L &b
A= JoT AT AR i 5 0 28 BA G [B) B A R E 1Y 0%
%, &M H Stemonitales 2 2 A B 8 J5 A 5
, J%h & H Echinosteliales ARG, 236 #
H Physarales b 8 Ji 2B BT AT o 3 % ¥ % 0L TR
P. subgalbeum Sh e {0 1) 0B )5 A T AT, X5
5T Alexopoulos [iX— Wi . HLSHE P.
favicomum FIETEHHLE P. galbeum X HIFPHH i
WA B OO R YR T OGS S A REIE WL
FSZK(Gray 1961; Dai et al. 2023), Tiiifid £k
SCEIOE, TSI P. subgalbeum JCiETE
PG RO E IR T RBIE B Sk, R TEE
i 25 TP BT SEARFERT R, iX 5 Eikfhy
T 2OGHE A TR T SR 45 R — 3 I %
HHME P. subgalbeum T SAKTFIRIE B SE 4
BEAKETTE 10-12 h, B#EELEFLR), 4
IREETE G R A AR A TR EI I AT, X5
JR G P. compressum Alb. & Schwein.ff1 22 1
TR I A SR AN — B (FHE A 2011), T
S/NSHIEE P. pusillum A JREE Fifl 22 6 T
TIE S5 FRAL (TR R BESE 2021) 5K B4
W P. subgalbeum 7E 23 d ZEA 5E ARG, &
FRE LT P. galbeum 28 d FVEJEI# 4 (Dai
et al. 2023). EEH R RE R MRB AT
P, 150 T AR AT AR TR B, 3
— G IR i — 25T o A SR
R E N RS R R B AR R TR
S IG UES , RIS HR 7 1 2@ A 1 s R AE i 2
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