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10 pm 4 11~ 13 45, fLEUEESE 10 wm 4 30~40 4> (6) 7ESEULSC M P R IXAA 1~2 M, &5
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Cymbella pavanaensis A. Vigneshwaran et al.
a diatom reported for the first time in China

LONG Jiyan', LIU Bing'", ZHOU Yangyan', XU Sanmei'" >, CHEN Jinhua'

(1. College of Biology and Environmental Sciences, Jishou University, Jishou 416000, Hunan, China;

2. School of Arts and Sciences , Huaihua Normal College, Huaihua 418000, Hunan, China )
Abstract; During the process of studying the diatom diversity of Hunan Province, we find that a Cymbella species
collected from Xiang River possesses the following diagnostic features; (1) Cells are small and their lengths are less than
29 wm; (2) Valves exhibit slight dorsiventrality; (3) Distal raphe fissures are dorsally deflected; (4) Apical pore
fields are very small and composed of 1-3 transapical rows of porelli, which comprise two forms, one is slit-like, similar
to the areolae on the valve face, and the other is rounded with internal openings covered by the flap-like silica
projections; (5) Striae 10-12/10 pm at the dorsal middle part, 11-13/10 pwm at the ventral middle part, and areolae
30-40/10 pm; (6) And 1-2 stigmata exist near the valve ventral central area. After comparing this species with the
type population of Cymbella pavanaensis A. Vigneshwaran et al., in this paper, it is identified as C. pavanaensis. This
paper provides a clearer knowledge of the ultrastructure of C. pavanaensis, enlarges its geographical distribution region,
and reports it for the first time in China.
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e 25 3 J& ( Cymbella Agardh) T 1830 4F A 37
(Agardh, 1830) , 2L ] B BHE, 2K
A9 fit: ¥ J& Z — ( Kapustin et al., 2018) , Krammer
(2002) 7EHAT 25 3 8 L 35 PRz R 1) 32 2 5008 1
RGN . (1) FemBA E R 200, BA 25 ih
JEE A T 0 A0 S ot AR R A/ B T E P T AY
M5 (2) A~ JC 5% s R A 29 1] 5c T O 25 i (3)
& R 22 HOR 2 7 TH R S B AL X5 (4) 280
PR EMA — D EEZ DI . Krammer (2002) 78
HAFPG TS EIE M 129 A1 31 A8 FE
gkl , Horp 100 Al (63% ) 4 80 aE hy BT b SR
AEFf, Krammer 2002 45 Y% 2502 H Fi i A58 B N
U2 R U AT S R o 26 S 1 E 2 SR

Guiry Fll Guiry (2021) #E AlgaeBase ] 3fj | %]
B TZJE A 5768 (RIFR R ) 248K, o 357 A2
H AT 2 1 73 2 4 PR, ARk, b [ 27 25 % v [
B M 25 e JE A 4k AT T 2 05 (Hu et al.,
2013; Gong et al., 2013; Zhang et al., 2017;
Zhang et al., 2018; Liu et al., 2018, 2020; Zhang
et al., 2021; Liu et al., 2021) . WEZ#7(2013) %
KT RTHETZ R Cymbellaceae ) 1% 3,
HAL HE AR 25 B R 11 49 A 5 AR R % o [ A
LR 1) — AT Y B A, SR, h R
— MR R R R E, BA 35 2K EUE S
R, Vr 2 H B O b X K AR TS R G 0 A
ARG N R, P, 7E b B M 2 o S H: Al i o
it — SR E I, 76X TR A B A ek
BT FRAT R I T — St R i T8 A ) A v A
& ARSI 3E He v — v BB I % R ——A BL AL AT
25 3 ( Cymbella pavanaensis A. Vigneshwaran) [ #f
L, FlONR] pavanaensis & F5 1% F 10455 28 R & B
Mo BB M Mg EC $L 3 ( Pavana  River ) |
( Vigneshwaran et al., 2019) ,

1 MR 5%

ARSCHIRERERE S T 2021 410 H 3 HR AT
WL 2 32, BARIRURE S50 T )7 08 2% % B VL
(M FHARFR A 110°41'47" E 25°39'55" N, ifE4k 210
m) . BRI B A AL A5 B IR (28.53 =
0.05) °C .pH Jy 8.66 = 0.05 HL 5%k (224.33 +
1.25) pS - em™, WU SEBK R AR ZHE
o (A ) S 0 A S, FH 2 Il L A 2% 1D 1Y) B A

BT TSR N 5 SR 5 vl gk A Sk Bl 5% T Bk
FE R ot 1) BEORL 2 D 5 R 28 PN WSO ) R O DA
100 mL AFF S B RE SO I T 70% 1)
RS [ 5 | 2R )5 % 25 [0 S0 6 2= b 8

TE S50 % SR F R J7 ik Ak PR A o B
T3 18 IR [ F8 ik B A 0 0 T PP IO 25 mL TR,
o AVEH I 250 mL AR A 30% XUE K 50
mL, 7£ 80 CHHIRE MM 6 h, HALBRFA HLY) T, 48
JE A5 mL 10% () HCl Bria & 85069, FImA
KB TKEE 12 h 5k BN, X3 EER
5 WG] T ARk BEAR A F ] Naphrax 3%
TR LA A2 e ARSI 2 S OB L ¢ A A TR (
FE PR G2 B OB AR Sk, RS 2 51 Ol Leica
DM2000 Fi1 Leica MC190 HD) . 7K A %% F {# /£ 1F
A RFARAE Al B LS AE I e PR Ak 27 B
S8 I (8 R AR EE A 3 S A v 7 U, B
Sigma HD) ,

AHE 5T SCRE B R i 3 2 S I Round 4§
(1990) HEFAYAH AR TE | 31X LA ) — A S rpr E 22
4 PP SR T X BRI 9 SCAR S LA (R R
ST (valve) HIKAS (stigma) ZR& (stria) FLEL (areola) |
LML S (lineola) |, H1 975 (central nodule ) | T L X
(apical pore fields, APFs) . 5¢ 4% (raphe) . iT 4%
(proximal raphe ending) . 1C 4% ¥it; A AH ( distal raphe
fissure ) FMEIWL( external view) AT (internal view) .
I20E T (helictoglossa, &% helictoglossae ) ¢ S iHUE%
(light microscope, LM) 1% H F & il B% ( scanning

electron microscope, SEM) ,
2 HERE M

MRECHIHF i CFr bl IR 1, IR IL, PR I )

Cymbella pavanaensis A. Vigneshwaran, Kulikovskiy,
Kociolek & B. Karthick, in Vigneshwaran et al. 2019,
p. 212; Fig. 1-28; p. 214; Fig. 29-32; p. 215; Fig.
33-36.

VG AR B WA RN BT T BT 7R . 5¢ T A
BEE2Z 0 MR EE, 540 80N, 1Ak
G, Wi L AN SEAR SRR B R IE 31 4
FRAS B 72 1 K 22 ~ 28 wm, 95 5~ 6 pm, K 9 L
3.7~4.9, TR RIX, RRIIX %, &I, sesEIAR
ST s iR, IrgEsm 224k ie sk i 22 RIF A5 [n] 75
My, MM 1~2 DR, (B2 B h & gy
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A-V. 22 A5E R — RN EFI AR R 5 R T IZ 20 A=V ARRDE 10 pm (M0 A Ji7R) .

A-V. Twenty-two valves show a diminution series, and are slightly dorsiventral. A=V scale bars=10 wm (in A for all figures).

|

PR ELRI MR 55t WABE I (1 000%)

Plate I Cymbella pavanaensis (LM) (1 000x)

AR, LG T MELLEGE . RBULF 1T, 1
SEIE PN Ab L B0 RS R T 0 v L L R
10 pm A 10~ 12 5%, M8 M b3 2 280 % FE & 10 wm
h11~13 %, FLEUAN, TE6EE FXELIX 4y,

ERE Rl TR G U - SNE T | ST RES
W, ZemmtB s s (BRD.A, C;ERMRI:A,
C) . Torr e X, BE M5 Ao F 11 4 fif 5B | Tt
WA w (I . B, D) I AT 1 h B 4% B
AR, J P 1 R ) /e S 4 e BB G (LR T . B, D)
SEHEFLAR AL T 50 I ER , Ah I 4% v KRS 1) T ) A
i1, ST 4% vty 47 7E Hp 9 FL I 1) 200 (IR T . B,
D)., MFENTHF , L 4% i Z¢ 1k T IR e & (&R I
E-F) , 1 3/ 4% vy AN 0] UL, 45 08 bR %) ke Joit 245 449 Jor 388
(R :B, D), LBy, fLErpkagBiik, £l
SR8 BE DA T HP (R] [ 300 2% 3 48, FL 80
30~40 /10 pm, KimHEHARPNETIFLX, H 1~
3 Gk INFLA G, ML P FOE AR . —Fh 5521
LB R AR EEBR (BRI E-F) 5 55 —Fh ) &
B /L (AR T . E-F) , T FL X /N 8 L PN &6 T
H b fAAesReE R s 5 (B . E-F) .

3 it

Cymbella kolber Hustedt, C. kolbei var. angusta
Krammer . C. hustedtii Krasske f1 C. tridentina Lange-
Bertalot, Cantonati & Scalfi PU/MH525 S Fh 2 5 A B
P S P B AT AU B FRAE . Vigneshwaran 5
(2019) 75 K& R MATLHA 25 B C X E AT Z 8] /Y X
SHEAT T AT 41 He B A4 BT ( Vigneshwaran et al. |
2019) , A SCA P 52 91 3% L 5B AT =2 [ B X1
B2 7B T3 B A O TR O BT 25 O
BHFHIE , X B X Vigneshwaran 55 (2019) — 314 2
PN BRG] T AR fL A S e S C
hustedtii B X ST THEHE BEMIE A 1~2 DI,
T J 5 TN 8 AT I 5 T 10047 75 98 1) TOLAL X
PRI [ 25 09 FL 20 20 B, BB 4% B R 19 5 5 T
FLECRAL ) LSRN RDE B FLSCEH I, T C. kolbei
C. kolbei var. angusta F1 C. tridentina B TFLIX AR H
H1 — R B 25 3 B A £L 80 (B /INFLE0) 80 1A BT
FIME 2 B JE h S X, Wi C. kolbei, C. kolbei var.
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A, —ASEREIFET ; B A B ERART SO PICE SMA [T JF O (5 Sk R ) b st FL A 1) 35 00 ( PR Sk B s ), DA B B 2 IR £L
SIFH 5 C-D. H—A5E 8 7e i Mgy, s DL 3R BRI HRAE ; E-F. /RPN ASRA0TY, DAL Xt AR &S B9 FLSC L Ak, , —
TP BE BRI (3L TR ), 57— B (53 0R) o A M CAHRR R 3 wm; BFIDARR K 1 um; E-F b5 300 nm,

A. A complete valve; B. Middle part details from A with rounded opening of stigma on the ventral side (one arrow in B) , the dorsally deflected

central pores (two arrow heads) , and lineolate areolae; C—D. Another complete valve and its detailed middle part showing the above-mentioned

features; E—F. Two apical details, with two forms of porelli in the apical pore field: linear ( curved arrows) and rounded ( normal

arrows ). Scale bars = 3 pm (A, C), 1 pm (B, D), 300 nm (E-F).

EIhR T PAERE A T RR0EE (Ah5Emm)
Plate I Cymbella pavanaensis (valve external view) (SEM)

angusta ,C. tridentina AR X, MWL E
FeAETT LA Y, W0 U AT 253 B A I, H AL X
H T e S8 1Y ) L S0 A TG v e XA A 2 5 A
AR AR X7 B A A AR 2

W BT 25 3 1) A R R 2k I T B )
LR, % R — Ah SRR IR AL R
( Vigneshwaran et al., 2019) . FEAX3CH B9 1A BCH7
P25 BT A JBCRE i, FRATT e BT 2 T 3 A 2 A
FFM8 ( Pomacea canaliculata Lamarck ) ¥3 21 €0, (1) B |
FEATTHE I Z 0T U T BE A B 2 A A5 MR AP AE . A A7 1
FEHHAE ) B O, L 0 W A HE I ) 2 K R
AN KR S BOKR pH E T BRI RO
B 20 TR A A R K A b B AR S W o3
P 7K A v 2 AR W 0 B (B R AR
2021) . [mIS A A5 087 AR 15 G ) ml B K I I
TR 75 G, 7R L 2L oK B A AR 4R | i
™ KR B B IR AL (WA 4E,2014) o T3Sk,
BRI 0 B T 00 A 10 22 7K R L AR T ), K R

FAE B TE N EFN P OIE , HC i A & %F 7K 52 7 A
BERZMA A A NE 253 B N AP ORI AR W]
T2 LK AR R R A (LS, 2015)
PRI, AT 00 AR SCrp Y A R BT 25 AR B R
BB, BT UL TR HROR A 8 75 SR AH
U, FeATT AT LA 38 43 1 2 A< SCHh B i BU R 25 35
By o AWEGE IR S A B 2 AR
Mo IGIAATE S B, 75 2258 o 41 1 vl 455 00 22 3
HNFRIT 15 R w5, T S B i 00 2 i AR Z2 40t
FETERE T RWE /D EARAS, I KR 1) 48
THETEAER . 3 T A SCRYBFSE 25 28, A L H A
LRI B BT A AT R A 1~
24,

MAIRRF, H ik 0 53 AR 2 3 TP
A EWRHE R AT, B 5 R Z W &R R Z T %
T2 22 ) Y DX 43, A1 18 R B A4 g B8 1o 45 44 R AR
(Round et al., 1990; Hamilton et al., 2019a,b)
TEM 253 Jm A Y S5 ST IR | rp e XA &
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A —ATERESETE s B, A BT R BN 2 A 9IS Y PN O AR R B SR SR (PR AR ) |, 4% T N S 44 ik Y o IR T
W(HRPIR) 5 C-D. 73— Fe i M P any JRoR UL SR BIRRHE ; E-F. 78 PO AR s 4039, i 28 D/ [ L 9 s o 1
EI7 — AR EDIR R IR (R TR ) (R PR A BUIRFL SO TRIT 1 JE 8 369, LR R TR IR (B Hi i) o A F C AR iR

3 pum; & B AIE D BN 1 pm; E AF AR 400 nm,

A. A complete valve; B. Middle part details from A with internal openings of two stigmata convoluted by tooth-like projections ( two arrows) and

two proximal raphe ends are invisible (one arrow head); C-D. Another complete valve and its detailed middle part, showing the above-

mentioned features; E-F. Two apical details, with the flap-like projections covering the inner openings of small round porelli (two arrows) but

the lineolate internal openings without occlusions, and robust helictoglossae (two curved arrows). Scale bars = 3 pm (A, C), 1 pm (B, D),

400 nm (E, F).

BRI A ERCAR s i 7 R i (I 7eTEi)

Plate I Cymbella pavanaensis (valve internal view) (SEM)

OIS RHAE , BARTEOL 7 AR T AE B, (He
T b B FLEE FEBE AR A MR e T A TH L X A5 A 2
Ay, APt A A B I GO L B R AR A Y A
ADIR, DI A L 5 200 e 41 4 P S B WL 8
PRI T SR fre 8 BN o A SCHE I 1 %ot B B 25
G Gy (RO P AT 1R/ AN | S g a G
W BL AT 25 38 1) 43, I ELAE B B0 20 A1 DX A ED
JEY R T v [ AT
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