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[X 28474 IHHRF i, KA Y BB 25 TR [ Ay . A
Kl X, RS FE 3421500 m(E 1).
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eh, HAERF TSR AR E At HIY
Mgk mESEERE. FARaREREE, SR TH
SRIT G IRAE o
1.2 SRR ESER

KRR G B IR B TR IR AR B, BG4y
T 5 BT HRE SN 250 mLAE T o, i A kg4l
KBV S, TERE IR A H20°C 1H I B G 5y
240 LB T3 (ERE IR T, A SO i e iR
BN R 15s, Bl DR BAR S 2 BN 30 pmFLAE M
frpad ug, DL EEREE R 3. AR Al K b R Y
B B0 A 15 3 MLEKS mLyF U7 2B W01 BONE P 3E 4T85
LR =i
1.3 EESFERE

W e M S B0 HURE S 10 % 5% L B3 0 sh W
BB TS T, B B4l PR AN B
T A IR EBAUK, &R E TR
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Tab. 1

oA AR R Sk e B A E R AT I &, I
B RGN A HEY akovenkoe ! R H I A5 S
B, B EK(TL). A%EBW). kg% (CW).
SLK(HL). k% (HW). #K(NL). ok # 5
(MxNW). 5N (MinNW). PHIE 23 4 (RaL)
MH I 25 78 (RaW) . BER(RL). B IERW). K
(FL). BR%E(FW). BRI (SL) A2 5 8] K v
(SSW). fifi il Adobe Tllustrator CC 20142 il 45 &5 46
BESHERIE . SE EESEKE N TS A
Donner' {156 H1 43 254 3 I 4 MR FEwww.roti-
fera.hausdernatur.at.
1.4  FricRFhEE EREI HBradyscela claudal)
Co | BRI 5 RG A GHUK D

A K HotSHOT % #2 BB HiE & 48
DNA", B4 PhEUEL 2 583548 thB. clauda s T
RFEP L, BaAaKE 23R ERR LI,
W B BAATION0.2 mL PCRAE o, AN Nt 2L ik
10 uL, A 2 B a i B fAk, 95°C 24 #0.5h 5 B °7
RIFBN-20°C ¥k A P74 #110—15min, I AR 10 uL,
RIS CDNA$EHL . ff B 51 %) (ZplankF1_tl: 5'-
TGTAAAACGACGGCCAGTTCTASWAATCATA

®1 RERER

Information of the sampling sites

4iF Locality code HhfiLocality &M Fi2ELeaf litter KAf H HSampling date A FRGPS coordinate i Elevation (m)
Fll A AR I rut: 2019-5-2 26°05'17.00""N,119°14'05.00"E 13
GDI TR KA 2019-5-2 22°34'00.33""N,114°04'48.91"E 176
GD2 IR il 2019-5-2 22°33'59.57"'N,114°04'25.25"E 36
GD3 T 2R HRAE 2018-12-16 22°48'56.06"N,113°08'39.01"E 3
GD4 I~ AR iz KA 2018-12-16 22°48'50.19"N,113°08'55.98"E 11
GD5 TR BRI KT 2019-4-7 22°15'52.12""N,113°34'39.09"E 40
GZ1 B 5 FH R 2019-5-3 26°19'58.34"N,106°41'04.37"E 1040
HBI biib e Pyt 2019-2-19 30°56'13.15"N,113°54'52.41"E 30
HB2 biiBl e i 2019-2-19 31°09'36.86"N,114°07'07.37"E 76
HN1 IR Ay 2019-3-15 29°02'49.36"N,111°40'02.11"E 15
HN2 R Py 2019-3-15 29°03'06.71""N,111°40'03.81"E 6
1s1 LI B 2019-1-11 33°35'48.08"N,119°02'39.17"E 29
JS2 LA At 2019-1-14 33°35'51.86"N,119°02'38.94"E 22
JS3 LI Pyt 2019-1-14 33°35'50.99"N,119°02'38.59"E 31
IX1 LR B KT 2018-12-14 28°41'41.18"N,116°01'32.97"E 41
X2 VLG & LU 2018-12-14 28°53'36.25"N,116°14'04.68"E 11
SDI1 ¥ 573 REnyE N 2019-2-14 36°15'23.07"N,117°06'11.81"E 1500
yA) WL i FLRG LR 2018-11-3 29°52'38.32"'N,121°33'16.06"E 21
VAp) WL 7% A 2018-11-3 29°52'36.45"N,121°33'15.91"E 30
713 AT L AEMEAR 2018-11-4 29°59'31.41"'N,122°12'09.45"E 158
ZJ4 SRR 2 it 2018-11-4 29°59'31.01"'N,127°12'07.96"E 46
ZJ5 WHTSF 1L IR e 2018-11-4 29°59'22.78"N,122°12'24.46"E 36
776 WL i 2018-11-4 29°59'30.18"N,122°12'07.63"E 22
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ARGATATTGG-3"; ZplankR1 tl: 5-CAGGAAA
CAGCTATGACTTCAGGRTGRCCRAARAATCA-
3NHEATPCRY 1Y, ¥ 3G S Nidk 2225 uL, 5 2xGflex
PCR Buffer (Mg”", dNTP plus) 12.5 pL, 514 %0.5 uL,
RS L, Tks Gflex DNA Polymerase 0.5 pL,
ddH,0 6 pL. FI#KRFiFEFF: 95°C Fil4Z 14 1 min,
94°C A5 1405 —45°C iR k40s—72°C ZiEAH145s, 1EH
51K, 94 CAL%40s—51 CIEIFIB Kk 40s—T72 CHEH
WEM4Ss, FEIR3SK, 72°CEMSmin— 7",
1% 16 W 68 JI2 L VKA I PCR A4, 5 B bR 25 15
&, MK B BE95% J5 HIBdell_COI_FW: 5'-

CGTACWGAGTTAGGAATRGTA-3'#l Bdell
COI_Rev: 5-CCAAAATTWCGATCTAAYA-3'5]4)
AT L CPCRY™ Y, 1%B e e i FL VK Al PCR ™
YR . ¥ AT 538157 51 TNCBL AT Blast
Xf, TEHAF AN S FE R, I FHIMEGATH AR
F 4R 4575 (Neighbor-Joining method) M ## KRG K H
A o

2 4R

AT AL SR A FE H3RLSJE29FH (3R 2), 15
AR ORI ST B 2 A 16.1%, H A 18

R2 BESRAYMER
Tab.2 The species list of bdelloid rotifers

FlFamily J&Genus M Species KA & Locality
#: M2 F Adinetidae W% JE Adineta B2 R A5 H Adineta cuneata Milne, 1916 JS1, JS2, GD3
DAL M $8 A, beysunae Orstan, 2018 éJZ6i GD3, GD4, GD5, 83,
HHR#L % 11 4. oculata Milne, 1886 GDI1
S s . ZJ4,HN2, JX1,JS3, HB1
SoREA L ) , IX1, JS3, ,
Wi B M % A, vaga Davis, 1873 GZ1.GD3
RAEL#C J& Bradyscela % e RALE B, clauda Bryce, 1893* HN2, GD4, JS2
pgper ) -
T % Rl Habrotrochidae T2 JF Habrotrocha imgxi{?ﬁﬂ H Habrotrocha constricta Dujardin, IX1,GZ1, GD3
L S5 % . thienemanni Hauer, 1924 HN2
XUV 1E 6 HUH. bidens Gosse, 1851 GD5, JS3, HB1, GZ1, GD3
ZIHTE 5 B H. rosa Donner, 1949 HN1, GZ1
R ME R H. ligula Bryce, 1913 GD5, GD3, 1S3, 212
: . i [ % R Scepanotrocha corniculata Bryce,
[ % J& Scepanotrocha 1910 * VAL
T ) FH 0 1 j
ek F Philodinidae F15146 |8 Macrotrachela WU 7 ¥ 3914¢ tiMacrotrachela quadricornifera HN2, GD5, ZJ6, GZ1

Milne, 1886

A FHASNEE M. papillosa Thompson, 1892  GD4

A 5 RI30%E MM, insolita De Koning, 1947 HN2, ZJ6, GD5
Wi B %S M. libera Donner, 1949 776
AR STEE M. aculeata Milne, 1886* 716,GZ1

Z FHH$05C M. multispinosa Thompson, 18927J6, HN2, GDS5, JS3, GZ1

WG JE R4 M. habita Bryce, 1894 GD3, HB1
ToRIFH %S M. inermis Donner, 1965 SD1
WK A $01%¢ M. ehrenbergii Janson, 1893 7J3
—Fl A FFE H Macrotrachela sp. 1 1S3

Jie4t J& Philodina

sl e 48 i Philodina proterva Milne, 1916
i JiE e P, plena Bryce, 1894

Z7J4,7)3,JS3, GD3
7J6,JS3, HB1, GD3, JS1

L e P, parvicalcar De Koning, 1947 JS3

RFE ek P, rapida Milne, 1916 GD5
ENBEJe%e s P. indica Murray, 1906 HBI,JS2
FLRE BEFE P, scabra Milne, 1916* aj)

T e B P. tranquilla Wulfert, 1942 GD2

¥ M &Rotaria

V5% M Rotaria sordida Western, 1893

JX1,7J6, GD5, GZ1, 72J2,JS2

VE: * FoR R EFHC R IS TR, GD. T4, 2. WiiT; GZ. $1M; HN. WiFg; JX. VL.i4; HB. Wilk; SD. I %
Note: * means New records in China; JS. Jiangsu; GD. Guangdong; ZJ. Zhejiang; GZ. Guizhou; HN. Hunan; JX. Jiangxi; HB. Hubei;

SD. Shandong
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(Bradyscela) 4% (B. clauda, Macrotrachela acu-
leata Milne, 1886, Philodina scabra Milne, 1916F
Scepanotrocha corniculata Bryce, 1910) 93 E & IX
103K
2.1 FMgRMESFERHR

R RELES Bl Pl Bradyscela clauda

S, B IR R A BURDR s 20, SK -
THIA7 9\ 0] J AR, TEALLG HUR o W %, L3
FEL R SK T — . kKL, TE1TRY,
Gk TR B N TR o v A . PEANIHE % B6 N IR
BRI, TR, B R AR, WL E B
sKA TR, PHIE S22, TR, TEIR
Mo JEHEBEL, AR R — AR E B, 5 — O 2
o E AL B — IR, 2 O 2 R AT —
20N BPIRIAL R . B =N BRDH Ak, T
Pk OIA . B R AR dUR B R 2218, €17
BNIRBHE, AN EAT G4 % J e bR 1) /i AT i
e 1E D .

G B B, Bl sk M Macrotrachela acu-
leata

PRI B 254 I, JRT B R R T RS A 2
PRI, ZHRHIE S 2 R 85 M. multispinosakfifLl,
{BAELEA R . S SIPHH 200 d A s s, AR AT A2

R4 — O AT b AX 58 — RS DA a5 A
— AR B =AY O AT Ak & B — AR, H
Horp—ZH AR T 9K f i Ak B8 RS S O AR
A BV B B = 2 A, JFG b P 2 AR A T S N D A
o S IRH 1R HL K 8 Rk 2 TR A A 5] AT
IFi) FR) 2 DR, A ) 42 HE R JER AR 4 A AR 4R AT
BsAm R IA . K, RETE R . R
BT, BERESRE 8 RARENAEXHM
ST R JEPR Ak, NS TR SE, P9 A0 B o Y T
K, B R E R VIR (& 2CHI2D). il
FRIE. HERN2/2. B O AR
Hh Ay — B S R LR R B R A . O,
BT, A AR . JEiR AL, BE3 . ORAE.
HERE FEFE Hy, Hrid sk M Philodina scabra
RN, BT . AR MRS, A W
FAE, B, NEH. Bk, 8. 3RE
WA, RN T LM, WA R %5
i, BAEIRA, BRI FER 5%, dih
FER - =MIERIE. R ERERE%EE —
P RRATE A NPT RIRK, b7 — 5% ) s
TR, JEIBWT AT IR, TG 2 R, T 7 — X R 4,
BB, XEEZESNIEFILRME—RAEMH
X R IR AR . BE4AS . PH AR UG N 142/

Bl B R RAER R
Fig. 1 Bradyscela clauda Bryce, 1893
A. B.JEATIRAHEHE, LR : 50 um; C. D. TEATIRAS AL BTN, ELBIR: 10 pm
A, B. Creeping, ventral view. Scale bars represent 50 um; C, D. Creeping (foot), ventral view. Scale bars represent 10 pm; TL 234.7 pm;
BW 68.3 um; HL 39.3 pum; HW 46.1 pm; NL 80.5 pm; MXxNW 51.8 pm; MinNW 39.8 um; RaL 15.2 pum; RaW 7.9 um; RL 48.2 um; RW 56.2 pum;

FL 23.6 um; FW 39.3 um
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2+1( 3). Fo S B DA o A T e AN, B
AR B, Frid sk FhScepanotrocha cornicu- JRIE ], A REAEGVFZ /RIS, FERERRES
lata R A2 FL G A A — SRmBR g 4, 75 T 0L RE

i((M%\

K2 SR ae
Fig.2 Macrotrachela aculeata Milne, 1886
A BURATE M, HBIR: 50 pm; C D, BEERRAS S M, LR 10 pm
A, B. Creeping, dorsal view. Scale bars represent 50 pm; C, D. Feeding(head), dorsal view. Scale bars represent 10 um. TL 208.3 um; BW
52.7 um; CW 29.5 um; HL 31.3 pm; HW 32.6 pm; NL 17.9 um; MxNW 34.3 um; MinNW 28.9 um; RaL 15.3 um; RaW 8.2 uym; RL 25.6 pm;
RW 36.6 pum; FL 26.6 pm; FW 21.0 um; SL 11.3 pm; SSW 8.2 um

K3 Rk fERe d
Fig. 3 Philodina scabra Milne, 1916
A\ B JRATREG WM, LB 50 pm; C D. FEEDRA LEE M, LB R: 10 pm; E. F. 4TRSS EBE M, HAIR: 10 pm
A, B. Feeding, dorsal view. Scale bars represent 50 pm; C, D. Feeding (head), dorsal view. Scale bars represent 10 um; E, F. Creeping (foot),
dorsal view. Scale bars represent 10 pm. TL 202.7 pum; BW 42.5 pm; CW 25.4 um; HL 27.1 pm; HW 28.5 pum; NL 24.3 pm; MxNW 28.9 um;
MinNW 26.5 pm; RaL 11.1 pm; RaW 7.3 um; RL 18 pm; RW 28 um; FL 11.5 pm; FW 14.7 pm; SL (broad) 11.6 pm; SL (thin) 11.9 pm;
SSW (thin) 8.6 um
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SRR AR RIS AR, FUTRES M AT Re a2
FIER M —MARTE . S FE e S SR e R S5 T
PERT Sk %, o — ) FRR M RG, HYiE 25
KPR (a7 B A — K At . RUEREE, 2
EEAE . BE2AN, FH. PHAEES 844, A, e
ITHFENE (B 4).
22 EERBIEH, FicKMBradyscela claudaidt
RSt 9 FoAF i

MGenBankH T #5 AW 5T B K15 % 2 A
¥ HB. clauda CO T B[R 751 FEALEE & 1E0 4 o 22k 1A
%), LLie5e RHE) 3% % J& Dissotrocha aculeata Eh-
renberg, 18301F A & RELHE HB. claudalt) 5 KR,
BN AR5 JEA. vagatlA. ricciaelEAFIFHY)
Fh, AR EGEM I R R G R BB ST,
AHIEFE T ARAT I 2% 77 71 (N1-N2) 55 5k 15 5 5] 1)
SR RELF HF A (EF173179. ) ME i, BoA—
%, Ja 5l Adineta)@ B HUF B RELE —il.
FRM R R 25 BE T I8 TN EE 5 R
RERE, LCO 1 FER KT H AR IE T TR %

BREMEER
3 Wig

3.1 FigR#S ST

B B R4 A Bradycela clauda REe)R
e B8 E Rl sk . 1B il SR 3 F, 430 2
B. clauda. B. granulosa De Koning, 1947#1B. hoon-
sooi Song, 2015, =LA FAFAEARL, 2 E X I {E
TH LRGSR ZEH . B R A AR K
FLAERNFHCET B SRR dUR R R Bryce
(1893)FE B B AL T A BN, I AR 1% b M WX 58
J& H 73 B ke, AR A RS & 1) — BT A E R
KU AT T TS B L S A S Bryce ik
(PP RAFAE 7 5, BrycediiR Ah 55 — O 2 15 4b
A 104N FL5M, T AT FE R B A 55 — O L4
WA 23 FLR, 5 Song! ! i [ i WL E 1A R K LR
WEAME . Bryce "W N ZH AT LA, Fit
i B — DML, I N HHDNA K I 554,
AR, LA 5E HI& 15 N [R] — TSR AN [F) 2 il

K4 i d
Fig. 4 Scepanotrocha corniculata Bryce, 1910
A, B. RITIRETS M, LEBIR: 50 pm; C D. BEERE EMW, EeBI: 10 um; B+ F.RITRAS LB HEM, LBl 10 pm
A, B. Feeding, dorsal view. Scale bars represent 50 um; C, D. Feeding, dorsal view. Scale bars represent 10 um; E, F. Creeping (foot),
ventral view. Scale bars represent 10 pum. TL 164.6 pm; BW 26.7 pm; CW 18.2 pum; HL 19.5 um; HW 17.3 pm; NL 27.2 pm; MxNW 18.7
um; MinNW 12.8 um; RalL 9.6 pum; RaW 5.3 um; RL 32.5 pm; RW 26.7 pm; FL 15.4 um; FW 11.3 um; SL 7.4 um; SSW 5.5 um
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KMO043179.1 Adineta ricciae

EF173187.1 Adineta ricciae
HMO032930.1 Adineta ricciae
GQ465591.1 Adineta ricciae

EU751270.1 Adineta vaga

EU751269.1 Adineta vaga
EU751268.1 Adineta vaga
EU751267.1 Adineta vaga

EF173179.1 Bradyscela clauda
N1

EEE—

KMO043187.1 Dissotrocha aculeata

—
0.020

K5 JTB. clauda CO 1 FERR P HIRIE NI R G B
Fig. 5 The neighbor-joining tree based on CO I gene sequences
of B. clauda

N1, N2AGDAFE S U8 /2 AL RB. claudal)CO T 75
N1, N2 represent the CO | sequences of B. clauda from GD4

RRIFA T4 B Macrotrachela aculeata -~
SR A5 o g 5 f Mlne! R IR, H B TRE AR SR
b O A LR B, S ELGH A I RN T B AR
AEHER, 5 J5 K SCRRICEAFE BN Murray[zo’zl]
Gy MAE T JEN IR 22 R BT &Pl BB & FFAE AN A
USRI EATHAT T PR, Horh g e
5 AW F0 I 8¢ 21 i AP R BAR A, 38 B 74 4k
fill, HAHEA 77 M F] . Bartod” 7548 w0 555 4 4 R 1L
TZEH . TEME SR, AR FE X R HA
FEAEAR RN, X H A o] BR285ek 5 AN [ b2, Bl
PLiZA R R R 2R . Donner' 4 5 IIE A
R R R, BB JE AR B MR
GiRAE i, AR EMRITRIR. RN, BEATE
SRR L HER AT 0 2. AW ST SR I B EE B
FENL PN X Z BB AR, AT R 7 3 B4 v 7R R
PAIEEIE.

TEREHELE H Philodina scabra Milne" 75 5
FE 10 & 6 A 1 b B OUE %% B HH K e 6 R L gk
1T 7 AR, T2 H AR T B2 A RSB VA IR, 15
B %5 BB EAEAE JLANBE, Milne™ W76 52
Wo RN, Z5 R R A, 25N
RRAE, ¥ SH S SR AL, BRI, Milne™ %% %6
(17> 2RI & R B MR BEAS B2, B HA A Nkt e .
FERE e 6 A, IR — B A 5 38 %
i R AR . EL320174F, Song5 e i W
LRz E B AR, A& T HRARE. A
ik, 0 TR RE e 6 H ) ) BR A B H AT IS AR AE S
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Tab.3 Comparison of species number of bdelloid rotifers in the different habitats
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SPECIES DIVERSITY OF BDELLOID ROTIFERS IN LEAF LITTER
AND FOUR NEW RECORDS IN CHINA

WANG Wen-Bo, WANG Qing, LI Ying, ZENG Yue and YANG Yu-Feng
(Institute of Hydrobiology, Jinan University, Guangzhou 510632, China)

Abstract: Bdelloid rotifers are a group of microscopic invertebrates known for their obligate parthenogenesis and ex-
ceptional resistance to extreme environments. The capacity to maintain diapausing anhydrobiotic state as well as their
microscopic dimensions contributed to an amazingly wide distribution of bdelloid rotifers. They can be found in both
aquatic (mainly freshwater lakes, ponds and streams) and terrestrial (e. g. mosses, lichens, tree barks, soil and litters)
habitats. However, the diversity and distributions of bdelloid rotifers are poorly studied in the world, especially in
China. Leaf litter belongs to the litter layer in forest ecosystem, which is the main source of material and energy of soil
ecosystem and plays an important role in quality maintenance and ecological function of soil. The existing studies on
bdelloid rotifers are mainly restricted within few habitats such as water bodies, moss and soil. Rarely, bdelloids from
the leaf litter environment are reported in the world.

In order to better understand the species distribution and diversity of bdelloid rotifers in China, a survey of leaf lit-
ter habitats was conducted from 8 provinces of China. The sampling range included tropical, subtropical and temperate
regions, with altitudes spanning from 3 m to 1500 m. Rotifers isolated from these samples were identified by both ex-
ternal morphology and anatomy using the keys of Donner (1965) and the original descriptions or redescriptions of spe-
cific species. All living specimens were recorded and photographed for species identification and measurement. In addi-
tion, we used HotSHOT technique to extracted DNA for amplifying partial CO I sequence of the new record B. clauda
and downloaded some already published CO [ sequences from GenBank including B. clauda from UK. Phylogenetic
trees were constructed by using NJ method.

In total, 29 morphospecies were identified in this study, representing 6.1% of the global bdelloid rotifers species
diversity, and belonged to 8 genera and 3 families, including 4 new Chinese record species (Bradyscela clauda Bryce,
1893, Macrotrachela aculeata Milne, 1886, Philodina scabra Milne, 1916 and Scepanotrocha corniculate Bryce, 1910)
and 1 new Chinese record genus (Bradyscela). Bdelloid rotifers species numbers increased from 88 to 92 in China. 2
species (M. aculeata and S. corniculate) were first reported in Asia and 4 new records were described. The results in-
dicate the abundant existence of bdelloid rotifer species in the leaf litter habitats, which will require considerably great-
er efforts to survey the microscopic species in China. The genetic position of the species B. clauda in molecular phylo-
genetic tree was determined by comparing the CO I gene sequence, which is consistent with morphological taxonomy.
The integration of morphological taxonomy and DNA taxonomy provided a strong support for the accurate description
of new records B. clauda.

This study provided new bdelloid data from China for enriching the knowledge of rotifer biodiversity and their
global biogeography. In addition to conventional habitats such as moss and soil, our findings indicate that more atten-
tions should be paid to habitats like leaf litter. Thus, further researches targeted to the bdelloid rotifers of China through
integration of morphological and molecular biological approaches would identify considerably higher levels of di-
versity and increase the understanding of habitat preferences by bdelloid rotifers.

Key words: Bdelloid rotifers; Leaf litter habitats; Taxonomy; New records; Species diversity



