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Tab. 1 Basic information of sampling site for Architricha indica

i H Item {5 . ) ¥ Information content
SKAE s b PR B Sampling site LI T ZRiWiLake Donghu,
location Wuhan

KAF 5.4 25 % Longitude and
latitude of sampling site
KFf g Elevation of 253 m
sampling site

KAERS /K Water temperature at 5°C
sampling time

iﬁ‘%’ A ] Sampling time

30°33'38"N; 114°19'10"E

2019.2.21
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Tab. 2 Basic information of sampling site for Crassohymena
primicirrata

i H Item {5 5. N & Information content

KAE M EE 47 B Sampling site 7)1 17 ki 77 58 F P Honghu
location Aquaculture Pond, Jingzhou
KA A4 H Longitude and  29°49'50"N; 113°19'46"E
latitude of sampling site

KFE ik Elevation of 70.1 m

sampling site

%T£ﬁﬁ7 i Water temperature  8.5°C

at sampling time

FAERT ] Sampling time 2021.4.16
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Fig. 1 Infraciliature (A and B), photomicrographs of living cells (C, bright field; D and E, differential interference contrast), and after
protargol-stained preparations (F—N) of Architricha indica
A. B AR B IE IR (A 11 B, <40 B K 8%, 8 R & ko HE, Arh &7 o BEaT B S, B #f ko M
C. SRR TR, 7= AETR; D. B THM, 75 52 RW06E, #7 om0 4ifd; B. TR, § ks B2 BRLHRD; Fy G [F—AME i TH
(FFETH (G, 28 B KA, #7 km B S, Bl = BOBE; H. BT IRIH0, =8X, & ks DOE, A= SUE s E;
I—K. IR, R H 22420 O G BB (R B M FTR); L M. JE ST, 1B P s R (L) A6 (MR B E; N. 5 TH W, 72515 fih
EXRBEGTK). AZM. D EH; CC. B#EE; DK. 1t E%1; DM. T4 bE51; e. KA FC. ABEE; FVC. HUEHE; LMR. /£ 408
F71; Ma. Ki%; p. DU, PVC. TS IEBEE; RMR. A€ 51; TC. #iEE; LB R=40 um (A—C. F. G), 20 um (H—N), 10 pm
(D+ E)
A, B. Ventral (A) and dorsal (B) views of a representative specimen, showing infraciliature and nuclear apparatus, arrowhead marks the
buccal cirrus, arrows in A indicate pretransverse ventral cirri, arrows in B indicate micronuclei; C. Ventral view of a typical individual, to
show the body shape; D. Dorsal view, showing cortical granules, arrow indicates the contractile vacuole; E. Ventral view, arrows show the
distribution of cortical granules; F, G. Ventral (F) and dorsal (G) views of a representative specimen to display the infraciliature and nuclear
apparatus, arrows indicate pretransverse ventral cirri, transverse cirri in circle; H. Ventral view of the anterior region, illustrating the frontal
area; arrow points to the buccal cirri, frontal ventral cirri in circle; [—K. Ventral views of the middle region, showing the variable number of
the postoral ventral cirri; L, M. Ventral views of the posterior region, to show individual with four (L) and six (M) transverse cirri; N. Dorsal
view, showing dorsal kineties and caudal cirri (arrows). AZM. adoral zone of membranelles; CC. caudal cirri; DK. dorsal kineties; DM.
dorsomarginal kineties; e. endoral membrane; FC. frontal cirri; FVC. frontal ventral cirri; LMR. left marginal row; Ma. macronuclear
nodules; p. paroral membrane; PVC. postoral ventral cirri; RMR. right marginal row; TC. transverse cirri; Scale bars=40 pm (A—C, F, G), 20 um
(H—N), 10 um (D, E)
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Tab. 3 Morphometric characteristics of Architricha indica (data based on protargol-stained specimens)

T BME BOKE CPHE hE FREE BRAIM HAH

Characteristic Min Max Mean Med SD CV (%) n
{AKBody length (um) 113 163 134.7 132 13.4 10.0 27
{4 5¢Body width (um) 50 88 67.6 65 9.1 13.5 27
&K/ %5 Body length/Body width, ratio (%) 168 247 201.0 198 0.2 11.9 27
M [X ¥ Adoral zone length (um) 35 52 429 43 4.1 9.5 27
M [X /44K Adoral zone length/Body length, ratio (%) 25 36 32.0 32 0.0 8.5 27
I Bl 7 7MiE 2% H Adoral membranelles, number 26 31 28.6 28 1.3 4.5 27
#UE-E 4 Frontal cirri, number 3 3 3.0 3 0.0 0.0 27
1% -E %7 H Buccal cirri, number 1 1 1.0 1 0.0 0.0 27
A #5451 H Frontal ventral cirri, number 4 4 4.0 4 0.0 0.0 27
15 I3 & %4 H Postoral ventral cirri, number 1 5 3.1 3 0.7 22.4 26
AT IE #E %1 H Pretransverse ventral cirri, number 2 2 2.0 2 0.0 0.0 26
2R 5% H Left marginal rows, number 2 2 2.0 2 0.0 0.0 27
15 40 E %1 $1 H Right marginal rows, number 3 3 3.0 3 0.0 0.0 27
5191 /2 B3 H Cirri in left marginal row 1, number 20 31 242 24 29 11.9 24
2% /2 2B H H Cirri in left marginal row 2, number 18 26 20.6 20 2.1 10.3 25
1547 2B % H Cirri in right marginal row1, number 20 28 24.0 25 23 9.5 23
25045 23RBS H Cirri in right marginal row 2, number 19 27 22.7 22 23 10.0 23
35145 4B # H Cirri in right marginal row 3, number 11 26 15.7 15 3.0 19.0 25
FRBTE % H Transverse cirri, number 5.0 5 0.3 6.7 27
i ik =& %1) %% H Dorsal kineties (DK), number 4.0 4 0.0 0.0 19
T il £ %147 H Dorsomarginal kineties (DM), number 2.0 2 0.0 0.0 16
551475 fish B4 H Bristles in DK 1, number 11 23 18.3 19 3.6 19.7 12
#5247 fit 4 H Bristles in DK 2, number 11 20 16.8 17 3.1 18.3 13
#53%175 fih B 44 H Bristles in DK 3, number 12 17 14.8 15 1.5 10.4 11
2E4%1 715 fih "B 4 H Bristles in DK 4, number 3 8 4.9 4 17 34.6 11
3515175 2 A% H Bristles in DM 1, number 8 13 10.3 10 1.4 13.8 10
2515 Zfh E%1 H Bristles in DM 2, number 2 6 2.8 3 1.2 43.9 10
W4 H Caudal cirri, number 3 3 3.0 3 0.0 0.0 22
K% H Macronuclear nodules, number 2 2 2.0 2 0.0 0.0 27
K#Z 4K Macronuclear nodule, length 24 35 27.9 28 2.5 8.9 27
K% B ¥ Macronuclear nodules, width 14 23 18.3 18 2.3 12.8 27
/%% H Micronuclei, number 1 4 2.4 2 0.8 32.8 27
/IMZ% E 42 Micronuclei, diameter 5 9 6.3 6 0.9 15.0 27

Note: Min. minimum; Max. maximum; Mean. arithmetic mean; Med. Median; SD. standard deviation; CV. coefficient of variation; n.

number of specimens observed
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Fig. 2 Infraciliature (A and B), photomicrographs of living cells (C, D, F, and H—K, differential interference contrast; E and G, bright
field), and after protargol-stained preparations (L—P) of Crassohymena primicirrata
A. B AREAMERIIETT(A) S B, BRI A TALAR, TR Jam DB, # kmMarlgms; C. JABAME R I W, = Sk
R D—F. BZHIML, #i Skon P4t G. MW Hy 1 B2 (H) AN (DR, 75 B ZRORIEAR L B S HEATRE G 0 K. BRI, 7 KA (i
k). AR KR AR R k), L—N. AR A BZE (L, N)YRITE MM, 7~ 24FE B R A% R, 87 on KAZ%; 0. W i W, &
SRR3R G IR, BB VAR HADPIARECT; P. G W, 7 k7 RS, AZM. HHEH; CC. RIE; CV. M4iiE; DK. HfilE71;
DM. i E41; e. AWK FC. #UE; FVC. BUEEE; LMR. Z£ZMES]; Ma. K#Z; p. B PVC. FJS IEBE; RMR. A& E
H1; TC. BEMEE; Efl)R=40 pm (A—G. L—P), 20 pm (H. I), 10 pm (J. K)
A, B. Ventral (A) and dorsal (B) views of a representative specimen, showing infraciliature and nuclear apparatus, arrowhead marks the
buccal cirrus, arrows indicate pretransverse ventral cirri; C. Ventral view of a typical individual, to show the body shape; D—F. Dorsal
views, arrow indicates the contractile vacuole; G. Lateral view; H, 1. Ventral (H) and dorsal (I) views, showing the shape, colour, and distri-
bution of cortical granules; J, K. Ventral views, showing the macronuclear nodules (arrows), contractile vacuole, and various algae as food
(arrowheads); L—N. Ventral (L, N) and dorsal (M) views of representative specimens to display the infraciliature and nuclear apparatus,
arrows indicate the macronuclear nodules; O. Ventral view of the middle region, arrows indicate three postoral ventral cirri, cirrus V/3
distritubed apart from the other two cirri; P. Dorsal view of the posterior region, arrows indicate caudal cirri. AZM. adoral zone of
membranelles; CC. caudal cirri; CV, contractile vacuole; DK. dorsal kineties; DM. dorsomarginal kineties; e. endoral membrane; FC. frontal
cirri; FVC. frontal ventral cirri; LMR. left marginal row; Ma. macronuclear nodules; p. paroral membrane; PVC. postoral ventral cirri; RMR.
right marginal row; TC. transverse cirri; Scale bars=40 pm (A—G, L—P), 20 um (H, I), 10 um (J, K)
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Fig. 3 Maximum likelihood (ML) phylogentic tree inferred from 55 sequences

YT 44 FK S5 I v GenBank B 48 i o 1) 5 53455 49 mUMIE IR 07 43 i I ML 1) B8 45 (5 R BIW 1) 5 B8 M R4 58 & X RF (ML
100%/BI 1.00)1] 43 3¢ 3 SE 0y A1 A FR iE; LU R IR BE 100/ AL 5 A LAMIRE B4R SCFE Rl IR (1) 9 AP FH 4Tt 2 i R AT (e 5

Sbrik

Numbers following species names indicate the accession numbers in the GenBank database; Numbers near nodes are bootstrap values of ML
analyses and posterior probability of BI; Fully supported (ML 100%/BI 1.00) branches are marked with solid red circles; The scale bar corre-
sponds to one substitution per 100 nucleotide positions; The two populations described in the present study are indicated in red with red

arrows
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%N — 3 (ML 100%/BI 0.95), 5 % €8 il 2+ &
(Paraurostyla viridis, AF508766)#) 1% 4 &k # (ML
99%/ BI 1.00), 5 Fiki g & H (Oxytricha granuli-
fera, MG836535)5% N—3Z (ML 100%/ BI 1.00).

JR 4 J5 B k) F B 1) SSU tDNAFF 31 (Cras-
sohymena primicirrata, PV927164), K & 41693 bp,
GCHEH45.66%. AR5 /8 E FHE(PP230160
APP230161)FF 51 #H BAJEE 17 4 100%, 7o 5 72 5
RGERE IR, X3 U s BAEE RN
— (ML 100%/ BI 1.00). fEMLF 1, iZ 4 F 52
B OB E 0 A% O B B (AR 2T HUJE Australocir-
rus~ th 18 ¥ H 8 Pseudogastrostyla. % & H )&
Polystichothrix. #4< 3 J& Rubrioxytricha Th 1L

Ji6% i J& Pseudocyrtohymenides 8% 5 1 J& Pseudo-
cyrtohymena)4 i 1) HEAK S J A7 15 5 TS B (Cyrtohy-
mena citrina, AY498653)J i — K32 F1 {13/ AT
(ML 98%).

3 BIREREFESRERT

KR FEEGEA, TBEEY. HT%8R
FEEE ST A R, HAREE AT 46 .
3.1 HAS5EFRE

JE I B — W b A gy B DA R A IR IR LR
VB, HEBR T Ja ST A2 5 F R G it 7t o HoAth
JR A RIS gL, MR AT A B A SR 1
YiFb

T4 REBEBRARSHTEFFHIEERBERRRERE)

Tab. 4 Morphometric characteristics of Crassohymena primicirrata (data based on protargol-stained specimens)

R wAME mANE CPHIE PE fRdEE BREREHE R

Characteristic Min Max Mean Med SD CV (%) n
A& Body length (um) 99 157 1222 123 15.5 12.7 20
A %% Body width (um) 44 74 53.9 51 7.6 14.2 20
AR /A 5 Body length/Body width, ratio (%) 184 266 228.0 228 0.2 9.4 20
1 [X #Adoral zone length, um 44 64 54.9 55 59 10.7 20
I X K/f& K Adoral zone length/Body length, ratio (%) 36 58 45.0 46 0.1 11.7 20
I BBl 75 /M H Adoral membranelles, number 32 36 34.0 34 1.2 3.6 17
kB4 H Frontal cirri, number 3 3 3.0 3 0.0 0.0 19
713 E %1 H Buccal cirri, number 1 1 1.0 1 0.0 0.0 20
415 1% . 31 H Frontal ventral cirri, number 3 4 3.9 4 0.3 7.9 20
Il & B 5 %1 H Postoral ventral cirri, number 3 3 3.0 3 0.0 0.0 17
AT IE 6% H Pretransverse ventral cirri, number 2 2 2.0 2 0.0 0.0 18
)% H Left marginal row, number 1 1 1.0 1 0.0 0.0 20
5 23 & %40 H Right marginal row, number 1 1 1.0 1 0.0 0.0 20
JE 4 FRTEHH Cirri in Left marginal, number 14 19 15.3 15 1.4 9.2 17
F %S H Cirrd in Right marginal, number 16 22 19.3 19 1.5 7.9 20
FiBEE % H Transverse cirri, number 5 5.0 5 0.0 0.0 19
i fih =& %1% H Dorsal kineties (DK), number 4.0 4 0.0 0.0 17
5 2 il & %% H Dorsomarginal kineties (DM), number 2.0 2 0.0 0.0 16
#5153 fih & %4 H Bristles in DK 1, number 15 21 17.2 16 2.1 12.4 11
#5251 fih & %4 H Bristles in DK2, number 14 21 16.7 16 2.7 16.0 10
835175 fih =& %% H Bristles in DK3, number 11 14 12.9 13 0.9 6.8 10
#5453 fih & % H Bristles in DK4, number 12 15 13.2 13 13 10.0 10
1575 % il =B % H Bristles in DM 1, number 6 11 9.0 8 1.7 18.6 11
525174 2l B ¥ H Bristles in DM 2, number 3 5 3.8 4 0.8 20.8 10
BB H Caudal cirri, number 3 3 3.0 3 0.0 0.0 20
K% % H Macronuclear nodules, number 2 2 2.0 2 0.0 0.0 20
K%+ FEMacronuclear nodule, length 14 29 22.5 23 3.7 16.5 20
K 4% 5% FE Macronuclear nodules, width 11 22 16.4 16 2.8 17.2 20
/%% H Micronuclei, number 1 2 1.4 1 0.5 35.9 14
/N B £ Micronuclei, diameter 3 5 42 4 0.7 15.6 14

Note: Min. minimum; Max. maximum; Mean. arithmetic mean; Med. median; SD. standard deviation; CV. coefficient of variation;

n. number of specimens observed



8 KR R

2026, 50(3): 032614

32 EASEFRIERE

TETEA G T G G i T 4504 S8 B R
P, [T M T A B PR AR 22 0 4
THEE R
3.3 DTFHURRE

TEDNA$E IS PCRY MG I, i 5 A H A FH 2%
TE7KIE e 5Tk PL £ #54MJEDNA, I DNeasy Blood &
Tissue Kithg UL A 41, PCRAE F &= AR EL By,  H. %

TE 5k I FL i R 00 B 977 0 A B — 3 BT 2% A 1
PCRE=WHEAT XA, 7 5 982 H 2 B A o i
G 4BLASTIGE VR, ¥ P 0E BIR T &
GenBank.

4 BEELLRRMNE

4.1 ENEREH Architricha indicaBSXFEELE

REHRELEA @ E B, g S
HABHBENRE, RSB b4
Wt B Ra e AN E . B H 1R -
BB RO B 641, SKIE T 651 -8 E IR
e FEAE T b B T L e s b 5,

B[ B 5 & 1 Architricha indica3i J@ T 42 BB}
THEE SRS . 1%)8 i Guptas P T 20064 & 57,
J7 B dUE 1 3 B R IE N BB 2 8 A A
E. BB A SEAFEPERERER—M. B
E[RE AR BRI E 2 5, W IB S RIE T B
o AHFFCRERN RN R MBS RIS K
JERTRLRRAE (B SRR R A ) AP R
B GMELEGHEZ%. 25 L %) iE
PR @H TS LT 20T Sk B )55 T 48 5 ) R ol
T K g FpE— 3. AR, sRDORPEEAE LR RRAE L
RILH ) WAZRVEHE: ()P 5 RRERE(0—S
vs. 3); Q)REBEEEH (4—6 vs. 5); Q)AL K[(150—
180) pum x (50—80) pm vs. E[J B Fh#E 140 pm, b i
Fh#E(100—140) pm x (30—40) pm]. &A%
S, (HIX LR AE [ S B AR B &, v PN
5. RGREHHTRM, R (PQ642915) Al
b ¥ Fh B (KJ000536)F F1 AHALL B 9 99.76% (L 44
WA ZE ), HEAE R G0K B W A e Hh IR AE — RS (ML
100%/B1 0.95). fEJE@IEXR b, JRERESmanN
gkl B A L Paraurostyla viridis (AF508766)11] 7
51|55 Z 5L (ML 99%/ BI 1.00). {H5FE =2, i%
SEMEMHHTAIEZ EEE R, HS)E N
B ICHURAE: P, weisseiff] RGN B 2 F K, Fik
RATRE R A e, s, XA S Bk
REHR VRS EEERE R, X451 550 A

TR —8 . B R S Bk e R R RE
M RGKE RZWGH] [TIRE U S (DA
VIR R B AL, Q)i Bh I R B R B 3) 1
fitki =y LY 1) 9 B OB, BP4%1)5 il =B A28 5 2%
fill B, HLA7TE 18] 5L ) 15 il B W Y5 (4) K2 R R 38R
Tk, BH B AR, Fik, SaRS
50Uk, ¥ SCR R R T B S 0RO T U
4.2 [RY5/E R H Crassohymena primicirrata;t#5
HEE

Ji 465 JE B S Crassohymena primicirrataiy 5- H
BergerﬂlFoissner[}g]?1987@?&1‘5_, Vs dr 44 N R IR
B [ M Steinia primicirrata. T 3 0] 5 2 2
e HoAR i 0.3 J5 25, LRI AF de s 2 VA VIS T
JE AT HUR W] 2 5 6 S5 RR AR, 1 e 7 B IR L
Cyrtohymena Foissner, 1989, #it, OmarZ: ™ 3% T
5 [ R i b 3 A R MURR B R A SRR E S T R G
KEUEHE, NI T 8 E B B8 (Crassohy-
mena), FHEH LU JBZURFE: (1) GRS V/3H
T JE R QBRSBTS G)B BB E E 8
B, 0N HH 38804 51 Bl B KL 2H 1l (4) BT AT HL 20—
JIE 1 R SR IV — VIR IR T BB IV/3; (5)f5 1 3
JEHEIV—VIZ3 ok B IV /2. VARV /3. HEl
ZJE A B B R 06 R e o 7E b EE PR LA R
I TR AE CLARTE PP b B R i 4 Fh
BRI STATEE M S, KAL) P
FHEE, A i 26 D9 210 fik 6 ) L 5 a1 =215,
A T i S A 2 R AR iy, T e D 7 A A ) A7
FEARRIFR AT 4 4™ > Beah, YEIIFh AR VE
S ERA LSSy —%. X1
Dragesco " ik (17 % 2 [ Fit 1, Berger' 1 4% H:
S BEON G AR B IR e 44 o SR, %90 R BRAFAE
P 158 1], H— & Dragesco " it ¥ 4 W1 5 B vh
SR B2 R BURIREE, H R B AR G bR A T 7S )
FEALE B R (R AR G G54, 30X — KRR LT B JB A R i
1 22 HOI B Stylonychinae, 11 3E 5 74 2 511 J5 5
d ), P H Rl RE U JE TR SR T A JE R
J&. RGKEIME—BRAE T FRg5ie: Himh
FEE AL E AR RGEK B W e R —
(ML 100%/BI 1.00). JE & HUJE 52 E dBHZ O
KBFRA R W RE. ZEHE. MRR
J& . PARLUE R . O IR R ST T R
(AY498653)JF B34 4T 43 X (ML 98%). X 4E
T RGAKERRGE] TS EE N SCH, EA1¥
BAU TSR ()BEAFTR, 2 KR E,
(2) K2 JZ Wk 38 R ER Y H B8 2 (3) KAZ B 5 N 2M



33 X RIBEE: AL N REBRAESZE S0 TRARK B 9

(&% B RS, LR s 78 iR
W, RERERRZEG R KA IEA 25 JEIK
HJE B S AT I BV AT 43 5, B DARUIR
TFFE(BI0.61)RAER T HURHA — 3404 0o il 172 1
HALE N, JF 5 AR AT HUE 2574 JE AR N I 2R B
T RS FR 2B m IR RE (BT 0.91). £5 LTk, &
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MORPHOLOGICAL AND MOLECULAR PHYLOGENETIC STUDY OF TWO
OXYTRICHID CILIATES FROM THE MIDDLE AND LOWER
REACHES OF THE YANGTZE RIVER

LIU Chen-Xu"’, XU Wen-Xin’, SONG Jing-Shun"?, HUANG Jie’ and LUO Xiao-Tian

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China; 2. State Key Laboratory of Lake and
Basin Water Safety, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: In the present study, we investigated two hypotrichous ciliates, Architricha indica Gupta et al., 2006,
collected from Donghu Lake in Wuhan, and Crassohymena primicirrata (Berger & Foissner, 1987) Omar et al., 2025,
obtained from an aquaculture pond in Honghu, Jingzhou. Morphological analyses based on live observation and protar-
gol staining were combined with small-subunit ribosomal DNA (SSU rDNA) sequencing and phylogenetic reconstruc-
tion. Our results show that C. primicirrata is recorded for the first time in China, whereas A. indica represents a new
record for central China. The Wuhan population of 4. indica was consistent with the Indian and Shanghai populations
in living morphology, cortical granules, frontal-ventral-transverse cirral pattern, number of marginal cirri (three right
and two left rows), and the dorsal ciliature (four dorsal and two dorsomarginal rows). Nevertheless, the Wuhan popula-
tion exhibits a broader morphometric range in the number of postoral ventral cirri (1—5 vs. 3) and transverse cirri
(4—6 vs. 5), with larger body size [(150—180) umx (50—80) pm vs. 140 um in the Indian population and (100—
140) pmx (30—40) um in the Shanghai population]. Despite these differences, the overlapping diagnostic characteris-
tics support their interpretation as intraspecific variation. The Honghu population of C. primicirrata closely resembled
the Austrian population in features such as the length of the fourth dorsal kinety and the number of micronuclei, but
differs in certain respects from the Korean populations, thereby enriching the knowledge of the morphological diversity
across different geographic regions. Molecular phylogenetic analyses further support the species identifications. The
SSU rDNA sequences of the Wuhan and Shanghai populations of 4. indica show 99.76% similarity, differing by only
four nucleotides, and consistently cluster together in the phylogenetic trees. The Honghu and Korean populations share
identical sequences and consistently form a well-supported clade in the phylogenetic tree. By integrating morphologi-
cal redescriptions with molecular data, this study contributes to the taxonomy of the family Oxytrichidae, and provides
new insights into the biodiversity and biogeography of ciliates in the middle and lower reaches of the Yangtze River.

Key words: Morphology; Phylogeny; SSU rDNA; Freshwater ciliates
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