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LY/ = 48 %

B 5 N A, 45 0 BT I SR A T A B
K A% Bl Coelastrella thermophila var. globulina E:
B EiR R, % B2 MR AR K
JalH, REAEE G ik, EFRBZEME AT,
BErE AR K E B R, WAk Coelastrella sp. D3-11E
BB Z T, PR AR o AT E ) 20%—
44%, T H R A DA 2 — PR A i A ) 5
A SR A, e R R P 2 R GE
TRIAY bR, HEERNIFE R AR
R M ZAETE", Flin— R B E A R
BEVERE Coelastrella sp. FSORU R MK IHE MR & &
AT EAI4% L BT BB TR R .

AHIE T2 [ 2% M T SR B B R VR 20K, &
TE&F M RGRKE F o L e 13 29F 248
SR IRE g R, AT U s e S
B 10802738 M . Horh, B SUR R FEC. multis-
triata (GY10-5. HS8-5M1S72-3). Bl H 2 HEC. ter-
restris(GY 1-1) AV EREREC. aeroterrestrica(Z1J41-2)

N EFAE A ARWFFIRAS TR E RO R
BT SURRAS KR SR P P P DR Z (AN A2

1 #R5ERE

1.1 AR ESER

AT FLH BT B 29 BER AR A R EE T 4
FHh, ARACKAEAS BB WK 1o BRI AR
AUAT T BABG1E 75 5 b, @i a8 20 i 2k 4li4
bk A4 5 R EE FREBGL IR R R Bk h, 1H
T3 FRA 2 B E ORI BE25°C, S IE5E 230 pmol/
(rnz-s)o
1.2 SERRRIFESHHENER

I K 25 WM %2 : i B Nikon eclipse Ni (Nikon,
H At 2% & 5Bt , K F 13% (Bringt field, BF). 1%
43 ¥ (Differential interference contrast, DIC)#% 5
MELEA Al R .

R Ah K L WL AR A4k f5 5 77 (R R B AR K
BRANML, To T K PETR3IR, H12.5%)8 — B[] 52 i 4C

Fz1 RAEEFE
Tab. 1 Specimen information
RN AZFR SRR GAE HEET REEAESE || MEAMAT REEHL S GAE RS RFEAESE
Species Location Coordinate  Altitude (m) Habitat Species Location Coordinate  Altitude (m) Habitat
Coelastrella rubescens Coelastrella tenuitheca
HY1-1 JATFEVER 33°44'2.2" N, 52.0 BIRE A || Li3-1 WLPEIG Y 36°527.4"N, 668.9 Yt
114°53'8.7" E 111°30'5.5"E
WL3-1 Ll 47 38°45'00" N, 26642 1 CZ3-2 wrKE 36°14'43.3" 780.0 EH¥
111°55'48" E N113°3'12.9" E
WL3-2 WPEHT M 38°45'00” N, 26642 I CS16-4  IL7H L 38°13'10" N, 9959  fith
111°55'48" E 113°2127"E
Coelastrella rubescens var. oocystiformis XH3-1 1Ly PG T 37°36'02" N, 1680.0 KAk
112°33'49" E
DS7-1 INPEAJE  37°52'14.1" N, 762.8 i Coelastrella multistriata
112°32'55.9" E
HS8-1 LHEEIL 29°42'33" N, 1865.0  HEEESRTH || HS8-5 ZHRIFEIL 29°42'33" N, 1864.8 HEEERT
118°19'02" E 118°19'02" E
HS8-2 LHEEIL 29°42'33" N, 1865.0  REEERI || GY10-5  BHJMERFD 26°25'38"N, 1146.0  ZyifH
118°19'02" E 106°40'06" E
Coelastrella thermophila var. globulina S72-3 LLIFI5 I 31°24'18" N, 4.0 AR TH
120°38'37" E
JYHI4-1 WP FHE 37°46'47"'N 762.9 e Coelastrella terrestris
112°30'36"E
JYHI7-1 WP FH 37°45'34"N 750.0  JKEEM ||GYI-1 NS 26°26'07" N, 1078.0  HHEERTH
112°30'41"E 106°39'57" E
Coelastrella thermophila Coelastrella aeroterrestrica
PQG1-1  WiVEHERIG 37°50'4.9" N, 1831.0 VWM R || ZIT412  WIEIKE A 29°01721" N, 890.2 Wi L3
111°28'18.9" E 110°22'59" E
PQG4 I PEPE RV 37°50'4.9" N, 1831.0 WM R || Coelastrella oocystiformis
111°28'18.9" E
PQG21-1 IIFJEIRIE  37°50'4.9" N, 1680.0 M RZ TY1-1 WEEREIR  28°53'5.2" N, 1001.0 FARIE
111°28'18.9" E 111°29'34.7" E
7J73-2 IIPERHSR 38°3'53" N, 969.2 RiaE TY1-5 WEREIE  28°53'5.2" N, 1000.0 A ARME
113°19'57" E 111°29'34.7" E
CS18-1 Ll PE FH SR 38°13'14"N 1055.8 e Coelastrella chongqingensis
113°21'33"E
JYHIII-1 WP FHE 37°45'34" N, 762.9 1% || GY1-3 oM e 26°26'07" N, 1078.0  HEEESRIH]
112°30'41" E 106°39'57" E
LLIT4-1 IS 37°7'34.9"N, 743.0 et GY3-3 B 5L RH 26°26'11" N, 1050.2  HEEESRIH
111°46'542" E 106°40'03" E
LLI3-1 Wi g% 37°7'53.4" 745.0

TKATERR
N.111°45'7.1"E i
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UKFEIS B FJC B K PR W I, A F R 5B FE 2
B 7K: 0.3. 0.5, 0.7. 0.8. 0.9. 0.95f10.98, %f
AN BE 20min, £ 3 6 K 2B K 2%, B IR
20min; {8 FHACT W% B 4%, £ 10min, $5 7% 2 4l
BT W B e, 4°C UK 12h; THCE T AR T HL
F-124h, 5240055, F Hitachi S-480041 4 5L
(Hitachi High-Technologies, H A&)f 2!,
1.3 EEEDNALRZEUK B 57 FHric 15

DNA 142 5 FH Ezup#t: AR 47 5 K] 2H DN Al
#2387 £ (Sangon Biotech, Shanghai, China). PCR
P84 2250 UL, SN BRI pl, AR
4 pL, 2 x Tap Master Mix (ExTaq; TaKaRa) 25 uL,
ddH,0 19 L. &4 I DK aufad 36 45 H 51 P05t R
tufAF (5" -TGAAACAGAAMAWCGTCATTATGC-
3 tufAR (5" -CCTTCNCGAATMGCRAAWCGC-
39", 18S rDNAJF #1414 5] 3%t 4 18F (5 -AACC
TGGTTGATCCTGCCAGT- 3")fl118R (5’ -TGATCC
TTCTGCAGGTTCACCTAC- 3", ITS/F %l 4 44
5] ¥ % N NSTm (5' -GGCAATAACAGGTCTGT-
3")HILR1850 (5' -CCTCACGGTACTTGTTC- 3",
PCRY™ 34 7= WA FH 5% Fsg B ik ARG J5 328 00 5 2 =]
FFCET, Ab5). W5 45 4% F ContigExpress Project
P, TR IE G 458 B GenBank i 5
14 REEXEFSH

43 990 %6F A% 4 i 3L [K] 18S rDNA.  ITS)F 41 Al i
LRARIE Rl ufA L R T B AT R E W . MR
P 51 N GenBank3k 15, J7 41| ) bE X A ] Mafft
7.0, I 4 FIMEGA 6347 F-3hi s 51 4)™,  nin
Wi 2247 (B I MrBayes i 43.2.1%, TUH- 7 20 47
124710000004, &E1000FCHURE 1K, 43 Hrik 2 ¥ £
(bR UER 2 <0.0 )8 47 45 %K . ML%E/$ FIRAXML
(version 8.0.24) (™", fi F B HGTRGAMMAL

2 R

21 HEFEURE

HHHREE Coelastrella multistriata

[AIFhSE44: Scotiella multistriata Trenkwalder 1975

Coelastrella striolata var. multistriata (Trenk-
walder) Kalina & Puncocharova 1987

BRIy A, A A ERE BB . 4H
BAE5—9 pm, RS AEE 1A). EAKIAN, @
o T 4B 8 LS i - HEAT Jo M EBE (8 1CH0
2E). NI ZE I BRI E PR EWB LA,
B A BoR A A0 i 2 IUERE, K5—6 um,
W4—5 pm, ZLR T BA WA e, IS0
B 14—22% (K 2AF2B). I 2R ERIE, H

#85—7 pm, 43 H I SO R 245 (K] 2C). &4k
Y S ERE, 4B R THI T G, 41 B AR 7—9 um
(B 2—4), T 8Bl fll 7 3E 47 Jo Pk S (] 2E/0
2F).

A 358 VAT, AR R, MR A BT

o)A R SN SERE . TLIRTRN

ZH PR HS8-5. GY10-5. SZ2-3.

M BB, Coelastrella terrestris

54 Scotiella terrestris Reisigl 1964

IR 2 N BN, A0 TR . A
W A ST, A5 10—15 pm, K12—18 pm,
2 BoIR R A (B 1EFI2F), B —ANBA L0 23
%, Y 2—4—8 MUl T T o S5 1H.
2], 2KAI2L), BSEA T HAAN17—23 um; F4i
BRI R4 I B /N2 K10 pm, FE8 pm, iR
T4 45, o S0 i S (40 i B b 1 fh SCAE e e AT
UL, MSUE10%%; 120 ARG BR B 500 BRTE, 799 ity
BE, K2910—13 um, % 218—12 um, 4 i 2 [ il
SUH R, M2 0—1246(1K 2G. 2HAI2D),

AT IR RS

g3 SN BERE .

SR GY1-1

Bl 1 SSUR R EE(HSS-5), Bl B B EE(GY 1- DA UE R
(Z)341-2) 3505 B AR

Fig. 1 Light micrographs of C. multistriata (HS8-5), C. terrestris
(GY1-1) and C. aeroterrestrica (Z1J41-2) (Scale bar=5 pum)
A—D. HLUH R WL B s A—B. A C. AU
SRIET D ZA LA I IR R KIAY M3 B—H. fiE R
TG IR A E. SR, F. AR, G. Z AR H. {2l
SRIAT L. AU R R BT A L A4, 1.
AR, K. ORI T L 2R

A—D. Light micrographs of C. multistriata: A—B. mature cells;
C. autosporangium; D. aging cells began to accumulate carotenoids;
E —H. Light micrographs of C. terrestris: E. young cells; F.
mature cells; G. aging cells; H. autosporangium; I —L. Light
micrographs of C. aeroterrestrica: 1. young cells; J. mature cells;
K. autosporangium; L. aging cells
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SEBEBE Coelastrella aeroterrestrica

BRI E VA, BRI, Hi29—13 um
(B 1), %07 5 44 o /b DL 52 0 3K O 40 2 [(5—7) pmx
(6—9) pm; K& 11], MR BEAS, FRORTIA:, 2412
1 JG BT A, RN ALt 2 AT I
BRI, MM E215—19 pm (& 1L), BF —4
WIE & A . Wil s2—4—8—16MEER T
AT ZE A 1K), LSRR T EANT1—14 pm.

AR YR

Iy IR R A

Sk 71412
22 REKXREEN

ETITSFYV 2K E m i R 2nE 3),
GY1-1 504 TN —3C, FFR 3] TR
FHE(100/1), I HIEASAHEL; HS8-5. GY10-5F1S72-3
5o B RN, FIFE B AR S S RE

Bl 2w o R EE(HSS-5) MBS AL R BE(GY 1- D R B I
Fig. 2 The SEM images of C. multistriata (HS8-5) and C. fer-
restris (GY'1-1) (Scale bar=5 pm)

A—F. BOCR R EMERBHIR AL B, RAN; C.
YN D. LM By F. ASRALT: G—L. bk 302 B
B A G 4 LA HL A 1. A0 .\ )
SRIET K. USRI T L BBk T

A—F. SEM images of C. multistriata: A, B. young cell; C. mature
cells; D. aging cell; E, F. Autosporangium; G—L. SEM images of
C. terrestris: G. young cells; H. mature cells; I. aging cells; J. auto-
sporangium with eight cells; K. autosporangium with four cells;
L. Autosporangium just released

(100/1), [F) B 3% 34 8 ik I TTS P %1 5 8 ik g 5 v
CCALA 309 % S0 5 2 35 HUMH 22 14 B2 5 21)41-
25 AR BTN —3, B3R TR & RE
(100/1), 1% ¥R 5 EER S 5 N SWKI-2[F S AR L 2
PR ITSFF 51 A AH 22 AN s, ER S AL,
ITS/F HIER AR, TRASAE 5y, v F T Fh O A 7K
FRIEEE . R GY -1 AR % e bk A4 s 2
B, FEHSS-5. GY10-5F1SZ2-3 (1 i bk % 5 N 4L
PR, ZVIAV- 2R B v SR R, I3RS
NI EERIRIE . T 18S rDNAZE [K Al fufA 2 [A]
MERNRGEKEWNE HSITSHER RGEKEW
2yl KV
3 iTig

FLYE 19984F, Hanagata" 5t 3 T~ 18S rDNAXS #
EEEHT T REKEMI. WE, R EARH
XA 555w () B R R AL A A AS T ) 4 1 B
NCBIE#E 2, X A 15 %8 1 R 153 1
PR . B4, RHE Algaebaseit 5%, B g It
A T 16704788 Ffr, (H I — Le Wl ) iy 4 © A TG
. BN, 7£2000F120024F, Hegewald 1 Hanagata
1L 18S IDNAFFIXS M BRI AT R G A B i,
OO h 8o B 585 8B Fh C. striolata var. multistria-
ta 13T % S R BEC. multistriata”; I Algaeba-
seILsRIIC. corconticaf\C. multistriata var. corcon-
tica NIF AT, 20194, 235 1 H A 23 K R i)
BAIRE Z R BEC astaxanthing” F1F B 4 E 1)
B AL ol i A ERL R 35 3K O A b C. thermophila var.
globulinat] 18S rDNAFIITSHE K 58 4 H 7], AHF 5%
MR < 2 I8 8] 2 BOKs 9 25 A AT # i 2 S KO
AR T E R R SR I B R — AN R R — AN
A5 Fih 8 AR A 0 3% B AlgaeBase B 45 v, R 41 €6 F
SEFEYIIEAZE R C. rubescens var. oocystiformisF1 2 JR
LR ¥ C. chonggingensis U290 B o, TR B SR
TH GRS A R L ARE 18 278 o, 177 3 [ 1 5% 1)
B R EWA 1052 R T

P L R PR R R

1. A T 08 B A LR RLL oo

................................ 1 %%%Eﬁc tenuitheca
2. 18 SR BRI BRI, AR oo
........................ 2. Efﬁﬁ%?ﬁic chongqingensis



6 FEELE P E B EER AR RETR 1023

r Coelastrella thermophila PQG1-1
Coelastrella thermophila ZJZ3-2
Coelastrella thermophila PQG4
65/0.90| Coelastrella thermophilaCS18-1
Coelastrella thermophilaPQG21-1
Coelastrella thermophila]JYHII1-1
88/1|MH176114 Coelastrella thermophila FACHB-2300 | Clade2
(7| Coelastrella thermophila LLI14-1
85/0[8AB762691 Coelastrella astaxanthina Ki-4
Coelastrella thermophila var. globulina JYHI14-1
MH176117 Coelastrella thermophila var. globulina FACHB-2303
51/673 MH176128 Coelastrella thermophila var. globulina FACHB-2308
Coelastrella thermophila var. globulina JYHII7-1
Coelastrella thermophila LLII3-1
KP702304 Coelastrella saipanensis FACHB-2294
1001\ [F383401 Coelastrella saipanensis FACHB-2138
1001|0R438262 Coelastrella saipanensis G9
ONS561825 Coelastrella saipanensis BEA0788B
56, f MH176129 Coelastrella yingshanensis FACH];—ZS 11
HGS514428 Enallax costatus CCAP 276/31
99/1| OM472019 Coelastrella aeroterrestrica Sysp 8
IX513879 Coelastrella aeroterrestrica SWK1-2 |
d6/1 Coelastrella aeroterrestrica ZJJ41-2
— JX513881 Coelastrella striolata CAUP H 3602
99/1~4_| Coelastrella multistriata HS8-5
;{

*

Coelastrella multistriata GY 10-5 Coeclastrella
Coelastrella multistriata SZ2-3 *
JX513880 Coelastrella multistriata CCALA 309
A JX513886 Coelastrella corcontica CCALA 308
S0/ JX513884 Coelastrella rubescens CCALA 475 Clade 1
73/0.b8L_|| Coelastrella rubescens HY 1-1
M Coelastrella rubescens WL3-1 *
96/1~_| oAl Coelastrella rubescens WL3-2
rMH176120 Coelastrella rubescens var. oocystiformis FACHB-2297
97/144 Coelastrella rubescens var. oocystiformis DS7-1
66/4 Coelastrella rubescens var. oocystiformis HS8-1 *
Coelastrella rubescens var. oocystiformis HS8-2
10 ﬂ Coelastrella terrestris GY 1-1

~

63/0.88+—I_| IX513882 Coelastrella terrestris CCALA 476
JX513888 Coelastrella terrestris CAUP H 4403 | *
i | 99/1]IX513887 Coelastrella oocystiformis SAG 277-1
1%‘1{ Coelastrella oocystiformis TY 1-1 :|
Coelastrella oocystiformis TY1-5 &
—— MH176123 Asterarcys quadricellulare FACHB-2316*Clade 4
100/ ! FR865687 Coelastrella vacuolata CCAP 211/8P
FR865685 Coelastrella vacuolata CCAP 211/8C

Coelastrella tenuitheca Li3-1
100/ 1 MH176122 Coelastrella tenuitheca FACHB-2314

Coelastrella tenuitheca CZ3-2 * (Clade 3
Coelastrella tenuitheca CS16-4
100/17 Coelastrella chongqingensis GY 1-1
100/1]y Coelastrella chongqingensis GY3-3 *
MW718821 Coelastrella chongqingensis FACHB-3314

, 100/11GQ375098 Coelastrum proboscideum var. gracile SAG 217-2 | -~ olastrum

GQ375099 Coelastrum proboscideum var. gracile SAG 217-3
M‘j MK408698 Hariotina polychorda FACHB-2338 .
GQ375101 Hariotina reticulata SAG 8.81 Hariotina
GQ375103 Dimorphococcus lunatus SAG 224-1 | Dimorphococcus
98/1— FR865731 Tetradesmus obliguus CCAP 276/52
KT778117 Tetradesmus bajacalifornicus SM14-3
1001 ——— ABO917139 Desmodesmus pannonicus GM4n
an_— AB917135 Desmodesmus armatus GM4h | Desmodesmus
AB917134 Desmodesmus bicellularis GM4g
100/1—— HMO021299 Pediastrum duplex Mj2008/54
L KC145471 Parapediastrum biradiatum UTEX 37

‘ Tetradesmus

Hydrodictyaceae

K3 FETITSF SR E FMHER RS
Fig.3 Scenedesmaceae phylogenetic tree based on ITS sequences
TR HE TR KB AR T 50% A0 U175 0. 701 J5 B0 % R Bl b (B COR I e i FH, TR
Value at the node shows that the maximum likelihood is higher than 50% and the Bayesian is higher than 0.70 posterior probability;

* indicate species that have been discovered and recorded in China; the red font represents the new records discovered in this study. The
same applies below
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Coelastrella chonggingensis GY 1-3

100/0.99

85/0.77 Coelastrella chonggingensis GY3-3

MW729746 Coelastrellachonggingensis FACHB-3314
91/0.87 HG514403 Coelastrella vacuolatus SAG 211-8b
Coelastrella tenuitheca CZ3-2 ol -
Coelastrella tenuitheca CS16-4 *
MH176149 Coelastrella tenuitheca FACHB-2314

Coelastrella thermophila PQG1-1
Coelastrella thermophila PQG4
Coelastrella thermophila ZJZ3-2
MH176139 Coelastrella thermophila FACHB-2300 *
Coelastrella thermophila PQG21-1

Coelastrella thermophila CS18-1

5/0.96
92/0.98

50/— Coelastrella thermophila JYHII1-1 -

—| |100/1
Coelastrella thermophila var. globulina JYHII4-1
Coelastrella thermophila var. globulina JYHII7-1
10071 ) . Coelastrella
MH176146 Coelastrella thermophila var. globulina FACHB-2308
MH176142 Coelastrella thermophila var. globulina FACNB-2303
100/1) MF423120 Coelastirella saipanensis FACHB-2138 :|
MH176135 Coelastrella saipanensis FACHB-2294 _ * Clade 2
M MH176154 Coelastrella yingshanensis FACHB-2311 *
sy " | HG514410 Enallax costatus CCAP276/31
' - MN218420 Enallax costatus
99/0.99 | MH176151 Coelastrella rubescens FACHB-2295
Coelastrella rubescens HY 1-1
9910.99 || Coelastrella rubescens WL3-1 *
9%/0 9996 0.991" Coelastrella rubescens WL3-2
] MH 19;6153 Coelastrella rubescens var. oocystiformis FACHB-2297
97/ -
7 Coelastrella rubescens var. oocystiformis DS7-1 -
73/0.77 9 Coelastrella rubescens var. oocystiformis HS8-1
78/d.80 L 9C()elastrella terrestris GY1-1 b
i MH176150 Coelastrella oocystiformis FACHB-2312  *
100/0.99 )
Coelastrella aeroterrestrica ZJJ41-2 N Clade 1
100M1) Coelastrella muctistriata HS8-5
Coelastrella muctistriata GY 10-5 :| * Clade 4
63/0.75] MH176155 Asterarcys quadricellulare FACHB-2316%
100/1 | MH176156 Hariotina reticulata FACHB-2318 o
L o ) Hariotina
95/0.94 KC145528 Hariotina reticulata UTEX1365
100/1 ,_ MK408737 Coelastrum morum FACHB-2360
L NC 068582 Coelastrum microporum Coclastrum
100/1 ——————— HG514391 Desmodesmus communis SAG2057
Desmodesmus
HG514392 Desmodesmus maximus SAG39.81
99/1 HQ246374 Tetradesmus bajacalifornicus ZA1-2 Tetradesmus
HQ246380 Tetradesmus deserticola BCP-YPG-Char
L00/1 100/1 |_,— NC 034655 Hydrodictyon reticulatum voucher HAM0289 Hydrodictyaceae
NC 034654 Pediastrumduplex EL0201CT

MH176157 Hydrodictyaceae sp. HND10-6

0.03
B4 BT a3 5K & MR R R SR

Fig. 4 Scenedesmaceae phylogenetic tree based on fuf4 sequences
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1. FEE BB

Coelastrella tenuitheca Qinghua Wang, Huiyin
Song, Xudong Liu, Guoxing Liu & Zhengyu Hu 2019

[ i | R vl AR I N R L - R
P B, A, T, A .

AR R VAR N KAE .

LEREER

Coelastrella chonggingensis Qinghua Wang,
Huiyin Song, Xudong Liu, Guoxing Liu & Zhengyu
Hu 2021

WA T A, BER: il

A5 WA SRR T .

3. EPEHAETE

Coelastrella saipanensis Hanagata 2001: 129

P AT T R I B

[ Ah oA T 36 [ ZEPE

AEBE W ARG

4. BYUREE

Coelastrella multistriata (Trenkwalder) Kalina
& Puncocharova 1987

Synonyms: Scotiella multistriata Trenkwalder
1975

Coelastrella striolata var. multistriata (Trenk-
walder) Kalina & Puncocharova 1987

A28 Sl SN SERE TLI5: TR

FEl A1 23 A T B 7 R

AR R B T, W B, W A PR I &
+i%.

5. 94 RER

Coelastrella aeroterrestrica Tschaikner, Girt-
ner & Kofler 2008

WA TR SRS

Bl A0 43 A T2 BLH R FA GRS

A i

6a. AL B

Coelastrella thermophila Qinghua Wang, Huiyin
Song, Xudong Liu, Guoxiang Liu & Zhengyu Hu
2019

7 S R | e WG = = 31 AR =
B 1LV BE SR VA, SR, BHOR, B W, B3

AR5 A B BE SR T S TR e T VTR
THARIKAE IR A A1, A ELRE T 52 i P 5

6b. iy R E FEIRFE A

Coelastrella thermophila var. globulina Qinghua
Wang, Huiyin Song, Xudong Liu, Guoxiang Liu &
Zhengyu Hu 2019

Synonym: Coelastrella astaxanthina K.Ohkoshi,
R.Yoshida & S.Kawasaki 2019

WA G BT, B

S AT H A

ABE A SRR T MhIE. WAL R
IR

7. EINBERE

Coelastrella  yingshanensis Qinghua Wang,
Huiyin Song, Xudong Liu, Guoxiang Liu & Zhengyu
Hu 2019

W oA T SR

A SR KSR

8. B EH

Coelastrella terrestris (Reisigl) Hegewald &
N.Hanagata 2002

Synonym: Scotiella terrestris Reisigl 1964

[ A A T B SR
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9a. LB EEE

Coelastrella oocystiformis (J.W.G.Lund) E.He-
gewald & N.Hanagata 2002

Synonyms: Scotiella oocystiformis J.W.G.Lund
1957

Scotiellocystis oocystiformis (J.W.G.Lund) Fott
1976

Scotiellopsis oocystiformis (J.W.G.Lund) Punco-
charova & Kalina 1981

Scenedesmus oocystiformis (J.W.G.Lund) N.Ha-
nagata 1998

WA TR TR

2 T = B e B Y| B

A AR .

9b. AL E BN AR

Coelastrella rubescens var. oocystiformis Qing-
hua Wang, Huiyin Song, Xudong Liu, Guoxiang Liu &
Zhengyu Hu 2019

WA TP BT Ll R 228 Bl

AR TR B L SREE

10. A B BB

Coelastrella rubescens (Vinatzer) Kaufnerova &
Elias 2013: 426

Synonym: Scotiellopsis rubescens Vinatzer,
1975
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[ &b A T B
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3545
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BEM IS0 18 16—4025 (K 5A); 28 MBS TN
2 i 5 i Y BT BOIR, W S0 — R > A4 —12
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2 P BEAL AL B H 4R R S 5C); 28 DU A B
AR VU G R A, FEAR AN BB, A0 I R T DG T
(K 5D). Forp, i A BRI 2 B 75— MRS
B AH S JLAR i 2 45 T, HAE A FT b R I
PR BEAFAERHATEAS, 4044 R ~F-, H4E841 i
MRk, Hp 2. HBEAIEA 5 Enallax costatustH
fBL, HAEITSHI tufd 22 48 5 6 W rh 9 1) 0 2 A E.

costatus CCAP276/31#JE . T ML . E. costa-
tusZ URFRTEAS H I, (B H AR &5 PR R
Hh 4 i 52 277 T PR SRS (22 R 1 UM 38352 8 ) A A
Bho R R FIE G 2 A N2 DU AN i AF
TE B, ABAE DA 2 15 T R A Bl AN 2 PR 4B Bl I A
REAF A e TR SRR IE R X 0 AR JE . B A
RIS R A PR A A, ok g i —
BT WA AR 2 750 3R B, A 70 35 8 Rl
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TR A B B 9B L T AR R PR AR Bl L R
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T 5P i A e 35 A A VA A 338, e B R TH AN 855
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B ETERL T — ARSI 533, HAaZsr SR LA 8L
A, TSR

AT HASE T BRI bR A7 514150 0E B, 2 T rufa
BRI RS B WA R N5, RGMIR N4
M ST ASRHEE AV, B0 53505 3 SR E R
B, AR TR A A% O B S bR
A RFH, W e 4 SRk — 8 SR ufA Fr SIE 5L R B
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Fig. 5 Diagram of four morphotype in Coelastrella sensu lato
A TETL: IS B, B RS R2: 405 B () AR
JE(R); C. JEEBI3: R FE C. vacuolata; D. JEZ45744: VIR
B Asterarcys quadricellularis; A~ BFIDAEZLE 5] H Koma-
rek & Fott (1983), CE A{EH 4
A. Morphotype 1: C. striolata; B. Morphotype 2: C. rubescens
(upper) and Enallax costatus (lower); C. Morphotype 3: C. vacuo-
late; D. Morphotype 4: Asterarcys quadricellularis. The diagram
A, B and D are cited from Komarek & Fott (1983), the diagram C
is drawn by the authors
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THE SYSTEMATIC STUDY OF COELASTRELLA FROM CHINA

WANG Qing-Hua', HOU Ying', LIU Mei', LIU Xu-Dong’ and LIU Guo-Xiang’

(1. College of Biological Sciences and Technology, Taiyuan Normal University, Jinzhong 030619, China; 2. School of Life Science,
Shanxi University, Taiyuan 030006, China; 3. Key Laboratory of Algal Biology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: The genus Coelastrella was taxonomically positioned within the family Scenedesmaceae (Sphaeropleales,
Chlorophyceae) by Chodat in 1922, with Coelastrella striolata designated as the type species. In recent years, many
studies have highlighted the promising potential of the genus Coelastrella in natural carotenoids and lipids production,
as well as wastewater treatment. So far, 18 species and 2 varieties of this genus have been reported worldwide.
However, the study on this genus has been relatively limited in our country, leading to gaps in our understanding of its
diversity and geographical distribution. This study aimed to address these gaps by collecting 29 Coelastrella strains
from various regions in China. Morphological and phylogenetic analyses were conducted using 18S rDNA, ITS, and
tufA molecular markers. Amony them, the fufA showed the highest efficiency in the taxonomic revision of genus
Coelastrella. The results systematically organized 10 Coelastrella species and 2 varieties previously recorded in China.
Additionally, three newly recorded species were discovered, that were Coelastrella multiriata, Coelastrella terrestris,
and Coelastrella aeroterrestrica. Furthermore, the morphological difference were summerized among the four phyloge-
netic clades of this genus. The discovery of these species has filled the void of core Coelastrella branch specimens in
China, enhancing the species diversity of the Coelastrella genus in our country. This finding serves as a foundation for
further classification revision and resource development.

Key words: Morphology; Phylogeny; New record in China; Coelastrella
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