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Abstract: To understand annual variation of abundance and biomass of planktonic ciliates in the Bohai Bay, ciliates were
sampled monthly at a fixed station from July 2019 to June 2020. A 1-L sample of surface water was collected with a 2.5 L,
Niskin water sampler and fixed in 1% acid Lugol’s iodine solution. Water samples were pre-concentrated using the Utermoshl
method and observed under an Olympus IX71 inverted microscope at 100X or 400 xmagnification. The dimensions of the
ciliates were measured and the cell volume of each species was estimated using appropriate geometric shapes. The carbon :

volume ratio used to calculate biomass was 0.19 pg C/pum’. Aloricate ciliates were divided into three classes according to the
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size of cell volume. The classification of tintinnids was based on taxonomic literature. The average abundance of aloricate
ciliates was (1382+1929) ind/L, ranging from 137 ind/L to 6748 ind/L. The average biomass of aloricate ciliates was
(2.29+£3.05) pg C/L, ranging from 0.09 pg C/L to 10.83 g C/L. The average tintinnid abundance was (946+2384)
ind/L, ranging from O ind/L to 8440 ind/L. The average tintinnid biomass was (3.86+11.57) pg C/L, ranging from 0.00
pg C/L to 40.57 g C/L. The average abundance of total ciliates was (2328+2735) ind/L, ranging from 143 ind/L to
8577 ind/L. The average biomass of total ciliates was (6.15+11.35) pg C/L, ranging from 0.09 pg C/L to 41.02 pg C/L.
Both abundance and biomass of aloricate ciliates and tintinnids showed strong annual variations throughout the year. Two
peaks of aloricate ciliates were observed in April and August, respectively. Tintinnid abundance and biomass peaked in
July. Tintinnids occupied (28.6+32.6)% of total ciliate abundance, being higher (>50% ) from May to July. Twenty one
tintinnid species were identified, 13 of which were in genus Tintinnopsis. The dominant species were Leprotintinnus simplex ,
Leprotintinnus nordquisti and Tintinnidium primitivum. Species number of tintinnids showed higher level from June to August.
Species composition of tintinnids exhibited obvious annual variation, and temperature was the main environmental factor
driving the annual variation of tintinnid community. The average value of the Shannon index and Pielou index of tintinnid
community were 0.95+0.78 and 0.52+0.34, respectively. Both Shannon index and Pielou index of tintinnid community were
higher from June to August. There were not significant relationships between aloricate ciliate abundance and environmental
factors. Tintinnid abundance, total ciliate abundance, and the percentage of tintinnids to total ciliate abundance were

significantly positively correlated with temperature and Chl a concentration, while negatively correlated with salinity.

Key Words: planktonic ciliate; abundance; biomass; annual variation; Bohai Bay
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F1 HETHEAERME
Table 1 Species list of tintinnids in the Bohai Bay

Py E’zj;ﬂarsi I A 5 Dféﬁzﬁl
Specis Maximum Occurrence Lorica oral
abundance/ (§~/L) month diameter/ um
F KSR Favella ehrenbergii 22 11 64—68
CLE WSO F. panamensis 79 7 >80
KIENE T W, Helicostomella longa 43 8 20—24
T 48 B Leprotintinnus nordquisti 2568 7%.8,9 40—44
fAT B4 IR L. simplex 4780 7%.8,9 52—56
BRIEZEAR Bt Metacylis oviformis 56 6 32—36
AR M. sanyahensis 224 6 48—52
JRAATE 7R, Tintinnidium primitivum 984 5,7,8,9% 28—32
I B AL IR Tininnopsis baltica 413 5 32—36
CLPGHIES B T, brasiliensis 56 5 40—44
i ERBI4S IR T, butschlii 375 6,74 76—80
HIL IR T. directa 1067 7 40—44
R E TR W T, karajacensis 119 7210 36—40
& FCIUES I T, kofoidi 485 223 32—36
BB A T, lohmanni 336 6,74 44—48
B/NMUE I T, nana 21 8 20—24
HUIRIUES I T, radix 316 6,74 44—48
BIAEE BT rapa 42 3 20—24
Wi ICHME 1L T schotti 14 7,82 >80
A5 THUAL I T, tocantinensis 40 7 24—28
FARRIUESY B T, qubulosoides 26 2,3,114 32—36

* R S A A RRFE I A

K2 WHELFERBEELEH (JH Bray-Curtis FH5¢ B ) F1EREE E FH) Mantel 1838

Table 2 Mantel test between tintinnid community ( measured as Bray-Curtis dissimilarity) and environmental factors

BZ8 AT BEVE B Community distance
Environmental factor P R
R Temperature/ °C <0.001 0.39
ihFE Salinity 0.045 0.13
Chl a ¥ J# Chl a concentration/ ( ug/L) 0.863 -0.09
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R3 AEHRFERVEAERALAERAZFENLGSEE HBER Chl a iREMNEXEDH
Table 3 Correlation between ciliate abundance, and percentage of tintinnids to total ciliate abundance and water temperature, salinity and Chl

a concentration

i ¥ i Chl a V%
Temperature/ C Salinity Chl a concentration/ ( png/L)
==t
i?(;;jt?iije%bundance/( 4~/L) 0.261 -0.168 0.126
v i
%rﬁ;:ifijdfnce/( A1) 0.526 " -0.577"* 0.878 **
z SN
}tflii;fiundance/(/l\/L) 0.636"" -0.614 ™" 0.840 **
BFELTE U ) e . .

Percentage of tintinnids to total ciliate abundance/%

* 255 W E (P<0.05) 5 #+ 225 .3 (P<0.01)

*4 REBXFRIERBEEZNEETHLHE
Table 4 Annual studies of planktonic ciliate communities in China seas

SFBMERE SEREYR Wreer B Bl

l;?glfn ﬁéﬁéjj Il Abundance/ Biomass/ ?"P%ﬁ S BE Si‘?ji
(14~/L) (pg C/L) Species number Percentage/ %

HeIH 22001112_0053_22001112_1014’ 0—318~ — 26 — [32]

T 2009-07—2010-06  166—26625 0.05—38.29 23 6.6 [31]

JEEIH 5 2007-01—2007-12  41—31077 0.06—99.37 38 25 [9]

ferlkiEae 2019-07—2020-06 143—8577 0.09—41.02 21 28.6 AW

# PSELT B R

31 FRABEEMEY RS
AT b £ T e A2 A A W i A A 2 2 RO, 3 IR TR )l ol U 9 DX S AR A
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Table 5 Metacylis sanyahensis in China seas

o
BRI '
. K a4 P » ; .
X ;ufa 1 Meximum BEESWIODER Kk ik
. Lorica Lorica oral Occurrence
Region . abundance/ Temperature/ C References
length/ pum diameter/ wm N month
(A~/L)

i be 28 48 — 8 — [42]
Rt 24—26 22—24 1 12 19.4 [43]
Rt 41—43 40—42 39 8 27.0 [44]
HEF B 38—42.5 38—40 — — — [45]
i 30—32 22—24 181 8 28.3 [46]
R 48—49 46—48 224 6 24.0 A5
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