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BhEEL /K HEIS R SEMEE VREE . pH FHBEE THIX Fo

HEMREBEBX FR RO BX  (LAZRERAFEIC T RERT T EMETE
SEW, FRENEDNTERLE, NRZIRAKFEIE, Hit, REFOKKRFERK
G, BE AL, AHREEET Tl AT EEXE KENEWRREELBLFHE, R
i3 X X A R AV B E N KET T S A HE, ARERESMEREME
2 HETRE R
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1990 A11991 £ 6 A9 A, 3B EFH BB, KR OO R XIT 28 K&K 34T
TRFIRE, SR FUAEDNIKE 162 5, KILFR 75 5,

BT AT A KR £ 298 7K, — IR B Ko X E AR/ /K R 7 AR iR A, I AR
KEIKR N3 % R e KA AR SRk SRR, I AL T B U SE oH B, R R KFEIN
FUREFEZAREMENE CI7.S0i7 HCO; COi™.Ca* 1 Mg’" BT &E&, Na*,
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W (RUAR 64pm) 75T R U L HEH, 5—10min 3RKE JHAZ)YE B R itk E &
& UM/ B RS R TR R R FR A S 20m] A RIETER I 0.5ml, KRS R
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2.1 KEHKREFRAURENDHEREHR

Bl ASHTFLERR

Tab.1 Main chemical features species number

K o | B @& E By | WM OE Nat + K+

) No. of Salinity Chloride | Alkalinity pH |——

Water bodies | g, 0 oes (%) (¢/1) | (mmol/1) Catt + Mgt
‘1 deARFHO 8 0.57 0.04 5.31 8.5 1.66
2 PO B i 15 D 2 0.82 0.04 9.03 8.5 2.65
3 HHEG 2 0.98 0.13 6.80 9.0 2.91
4 KEREO 2 1.52 0.31 12.3 8.8 12.82
5 KL ED 2 1.65 0.25 15.1 8.5 12.76
6 KEAEED 2 1.72 0.17 17.1 9.0 10.32
7 KRED 2 1.87 0.33 15.4 9.1 3.37
8 EEHO 4 1.93 0.51 11.9 8.6 2.08
9 RN 1 1.94 0.58 9.50 8.5 3.21
10 HEAMO 1 2.85 0.35 13.17 8.8 0.45
11 BAM® 2 2.96 1.19 9.07 8.3 | 16.04
12 ADED 2 3.34 0.98 15.6 8.9 2.04
13 XM 6 3.71 1.07 21,0 8.6 4.10
14 ERHO® 2 4.40 0.93 35,9 9.0 19.33
15 SERE O 1 5.00 — - — —
16 1[1R® 16 3.62:8%9 4 1.47 10.32 9.1 2.03
17 INEBHE® 4 6.0 2.39 27.9 8.8 7.35
18 3 OEG 6 8.0 3.48 22,6 9.4 4.00
19 —RHFEO 2 8.29 3.33 27.6 9.3 7.02
20 EAREO 15 10.5 3.31 66.1 9.6 25.0
21 )] 24 12.816:319 4 4,01 4.86 8.9 4.72
22 TkE® 2 43.8 20.14 48.9 9.6 24.30
23 AEHHE® 4 49.8 26.03 25.7 8.8 3.56
24 NERED 2 82.5 46.36 8.61 8.6 4.39
25 #Hi@ 42 14210514 22.65 17.5 8.3 0.67
26 arRi6) 2 91.8 28.91 10.71 8.2 0.45
27 Y 0) 2 150.5 83.75 13.02 7.8 4.66
28 —RFHMEO 2 175.2 83.94 39.3 8.3 3.92

@ THEIKRHX (Baicheng region, Jilin Province);

@ FikskFOMX (Zhang jiakou region, Hebei
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FrEE KRB RN RSN EAREHE. & KRR FHIRE & 5) T 0.57—175.2%
2R, B E i BT i, Bk 214% (3R 1)

B 6 DAKRB BB S-SR, HETHh Nat SBES, B 3K
REIKE & R, LI AS Y- RERARTA, Nat FES, Mg™ Rz; HiMEtEeN
MEH-FAY TR ERITE Nat B, fi/AE Mgt BB, KEOW 16 K&k
ROk BIRE & B TR TG B FHLL Nat B %o HEEERA B IERIACR 308
B th-S L WAL 2R R vy 8 Ak OO F ALY -TRER F WY, b LA i8R Mg™ 8
%R 5 MBERAKGRE>410%)BEALY-RBRETLE, BRALES, 54 DK
Mg™ SRR, HEN 3 /MR ER BHlGE TARETEI, TEAFR KR IHER

AEE MNP U B LR
and biomass of protozoa in water bodies
Biomass Density
N . = &= i
A e R R T
NaCoO,Cl 3 8 11 0.064 1001 2.85 3151
NaCO;C1 0 4 4 0.188 3550 15.41 6653
NaCO,Cl 0 8 8 0.023 453 5.19 1169
NaCoO,Cl1 1 0 1 0.001 10 5.57 264
NaCo,Cl 0 1 1 0.007 70 4.74 278
NaCo0,C1 2 0 2 0.001 16 5.55 798
NaCo0,Cl1 0 4 4 0.006 120 0.91 331
NaClco, 0 5 5 0.008 143 3.87 2208
NaCIco, 0 1 1 — — - —
MgNaS0,co, 1 0 1 - — — —
NaClCo, 0 2 2 0.005 88 5.98 146
NaMgCICO; 1 6 7 0.116 1120 6.11 3091
NaClCO, 0 2 2 0.008 162 11.20 2330
NaCo0,Cl 0 1 1 — — 2.26 8
- 1 0 1 - — - -
NaMgC1$0, 6 14 20 0.189 2773 4.57 3931
NaClCo, 0 9 9 0.160 3192 9.42 3747
NaClco;, 2 12 14 0.223 3953 4.56 4655
NaClCo, 0 8 8 0.352 7029 14.34 8786
NaClCoO, 1 5 6 0.230 2522 20.50 5489
NaMg$SO,Cl 4 12 16 0.065 406 8.73 1000
NaCl1S0, 1 3 4 0.198 2008 7.17 2030
NaMgClSO, 2 7 9 0.537 5641 12.29 7893
NaMgCISO, 0 3 3 2.685 45840 3.11 46032
MgNaSO,Cl1 1 10 11 0.041 277 21.05 822
NaMgCl1S0, 1 1 2 — — -— —
NaMgC1S0, 0 4 4 5.543 | 133680 7.43 133736
NaMgCl1S0, 0 0 0 — — 0.50 88

Province); @ #H#® (Xinjiang); @ WAAERHME (Yuncheng region, Shanxi Province),
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BBV, Mg EBE, Nat K2 mLBNAE A -HERETE, Nat 7 %,
Mg’ R2Z,

pHEEZT 7.8—9.9 20, %4 9.0 £, MELH RS, E5)T 4—67mmol /L 2
o B FABBRRAE. BRI EME . ALEMPEERESBIET 10 24, HRKERE
B ARG HEXDVTERHE, MEMHNTARZRIEZEBEMR (¢4 =05, p<0.01), B
WE SR pH E %K,

RSN T S S 00 20 R, IR AR DR 2, 43 B4 16 AT 14 F, H K
RXLE] 1—11 F, EENLUN SR &S A 5.543mg/L, JLEREIRZ 4 2.685mg/L?
R IB R AR 4 0.001mg/ Lo H /KA 0.005—0.537mg/L ZiH, M %HEE F I
SIMEE DS HEHEYEEE,

2.2 REDYHBHEER.HHEAHESHE. pH, WENXR

ERTEEKEDERIFEES S8 7, RETI3E 288388, HPARHE
13 7, FE 0 32 JF 45 F(3R 2)o

ATk AT 58 AR A shYth, MBI E S HE7E 10% LLTHE 23 #, 10—40% [A]
520 Fh, 40—100% (817 7 Fb, 100—160%0 [B)H 5 Fh, 160—214% [E]{N A& 3 #, =ik
ERAESRES MR D, RIBHIAEE., SERBENETERLE 12 H(E 1), Hb

TR REFE) B H. EE R MR ES RS AORERE, F 2R 8
HAMBMERR Y, Tk s HMERREEHD D ERRERE. X IFE A 5 X 5B
pH Uit W & AHA, B RALRBERRIATREH W, HerkikBEZ. B 157
RS MRE BB ARD I BT LRERN 7 M EEMIN, A HEMER, S8E
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R4 EEHZE Majar species of protozoa

Bl NESKREDIDEERAZRE BEM pH 4%
Fig.1 The distribution of the majar species of protozoa in inland saline water in relation
to salinity, alkalinity and pH
1 Amoeba; 2 Voriicella companula; 3 Episiyla breviramosa;, 4 Euplotes 1erricola;
mbidium virida; 6 Rhabdosiyla pyrifromis, 71 Litonorus obrusus; 8 Askenasia golvox; 9
Sirobilidium velox; 10 Didinium ‘balbianii; 11 Cyclidium cisrullus, 12 Tintinnopsis conus;

EEE; LORE; pH
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RR KBRS R AR R OB —FiR s h A R R &, Bt EEs Y s
26%, TEMETEBXOERANE, EREZKREOITE D, EELENT =, AR
BUEOEHRR, AR TEANDNER, BESMERE LR SERE, nEFRAE
KEH LG 17 AN KRN IRES % E SHEM KRR BB E 2T 30%, MHRE
5% LL ERIZKAKELBITE 33.4—99.9% Z[HI(FK 1) HPW—E4ERYE, NESHERE
WHE AR, T AR RSE— B SRR AR, MR 150.5% A/
i, B4R BB EEK 57000 /L, 55 BIAREE LS g BE 4029 24 10000 /L, LA #{ b
H% 49280 /Lo ZMIAERNEY R SEBHIMEEDEN 74.6%, X HE X
82.5%0 HYJLER A AP M HFER =X 38000 /L, LRAHFHIK 7500 AN/L, FEH
YR SEHIM S EDEN 86.2%, HILFTIL, FAEYBIRESERERAREHK
FIED YRR SRR EEERI S, 5 — Rl KRR B E A, BBV .

FEFTRIHEY 58 RR AR, HBLAVEEE SR 76 10mmol /L DL F Ay A 10/, 78
10—20mmol /L [8]% 16 1, 7€ 20—30mmol /L [H]F 21 &1, 7 30mmol/L Dl A 10
Fho BEAM, BIHEAR T AR I E R KRB RS, A — AR SR %
23 AEARERXEFREDDHYE.BE.EHROSHEBY

M 3 s, RAE S R G ST S E Tt METEENSHEEREEN
EMARXXR (rh = 0.883, p < 0.01), HIFAEFNPNBEMBEF SR, FESY
WEMBGHEREASMEZFMK (7 = 0.882, p < 0.01), EEEEEMEER ST
BT RN

#£3 FRHBEREAREDYOHE BE - EHRUOSHERY

Tab. 3 Number of species, mean density, biomass and diversity index of Protozoa
over ranges of differennt salinity

F-Y B Salinity %

0.5—3/3—5|5—7|7—9 {9—11(11—13[13—15|15—18|18 —20{20—30|30—40{40—100{> 100

K RE BO* 6 | 21 6 8 | 19 2 7 | 15 | 2 1 1| 3 23
No. of samples | (1) [(1D | )| WM | Ol OO | DOl @ |as | @
bt £
No. of species a7 14 14 15 19 2 11 9 5 1 ! 14 8
& )i _ _
Denetry (ing./Ly| 554 | 768 | 2560 | 4591 | 2753 | 160 | 1146 | 510 | 304 4270 | 19100
kYR 0.033[0.089]0.132|0.173|0.234|0.014|0.113|0.085|0.077] — | — | 0.302 |0.793
Biomass (mg/L)
FREEN 2.39 | 1.83 [ 2.29 | 2.38 | 1.94 | 0.81 | 1.84 | 1.94 | 1.95| — | — | .76 | 1.71

Diversity index

* EEIMANEEKER, Numbers in parentheses are numbers of samples with certain amount of

water,

3 itig
AR AE G REAR ERB T HET R aE T R XN R K R E R R 28 AR
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FIBE > TR S #& Stephens MU¥TRL, EE LA K LW 470 9 FhRA ), Hrh
PR RS REN SR B IR T R, HEE EEME, AR RE,

BT R O K EA YL ZROE AR, B, iz X i — 8 AR
WRZXF LT, mEARRERTESENOFLRY, BRHEXH 3 KRN ER
HIR AN MIRE S 7 B, — RIS RE E IR BRE S (Centropyxis sp.) R\ R (Sze-
nior sp.) ZAN, KT 5 MEBEAKIEED LR, HFHEEMBR -, I, EHRME
WETHE—®RRE, FERICEEHREITIE (Thuricola inflata) FrFptd, KR A%
BHRE, REEZRTREERMSHREBN M ERNEAEENE, B4 AR T
i 8918 Teo

FEZACX R R 58 MR AR T, R RERMN 4 BT RSN, HELRS
MM REABRN—LERKASE S . AP EENFERWEEAE R UEES R, -
AW PR EEER LR BRI bR E, NWEHRKPREESIHFHELRD, A
BEA LEHZHRKTRELENAE, T—HSTHEFNER—H. MEFANN=ZAELH
(Centropyxis triangularis) Fi—Fh 3 1 (Chlamydodon sP.) FEeRVERMIX & # B9
RS, BATEZ X AEE L E, foh, E=ZACHXATILEIR 18 REERFE
AT 44 % BRI ERBEE AKFRER KD E S, XEEERFER, Q/NDIHE, 3
Hor B VR R RS RRERIMNE AR, —REEEREE. . KRR B RERED
Yk Lo

AR BRI AL, B 5 7K 30 9 X A R B /K sh SR AL T B T 6 /K B s B TR A= B 4 A
AT ZA RS, NIRENER, B R BEIRIRT R, XREEHENN

HARES X ARMUNEZEREH,

H—JiE, FAESURNSAZEHRERTRZM, PR, EREH KK
H, BHEMBEARESANEERIEEYE T, SESMHETEARENRE R KER
AERTE R AL K, ~BIAARENE FERREYE RS AOE SRR, iKE
WX AR REER, RS, D, ACBBEBUINER, BIEAS M
BT EmaT D, BHEREH, HIkRRA, fERE B KE SR FE A PR AR
AERL, BEHAEH WA —EEREENESR T, BT REENR A%
KA KA 4B RE YRS SR FET IR E, RifmfR S HH e % 5, A E
e, £ —E REEEN, MR ERERARK, FAREHER=Z RN, NESHR X H
Ho AR KI, BE cH B TAR. EMYEEAS, RedmEaTRD, RE
HERAREE, BhIH X SR ERE TN RAINIHEEEEE W, b, KE KA.
SKERGEFEEDRFULEWRE., EWHHELER(ESESROSEWETHTE
M H 5y 1 o

g £ X ®
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PROTOZOA FROM INLAND SALINE WATERS IN
NORTH CHINA

Zhao Wen and He Zhihui?
(Jilin Agricultural University, Changchun 130118)
Y(Dalian Fishery College, Dalian 116023)

Abstract

The protozoan fauna were investigated in 1990 and 1991 in 28 localities with
salinity ranging from 0.57 to 214%. in Sanbei districts of northern China. One
hundred and sixty-two samples were collected from these localities, and 13 species
of Sarcodina and 45 species of Ciliata were found. Protozoa, especially ciliates play
an important role in structuring the community of zooplanktons in inland saline
waters. The density and biomass of ciliates is usually higher in hypersaline waters,
and ciliates may dominate in the community in some localities. The total number
of species and diversity index of protozoan tend to dicline as the salinity increases,
and the density and biomass of the organisms increased obviously with the rise of
salinity. The species composition, distribution of protozoa in inland saline waters
were discussed, as well as the relationship between protozoan fauna and some envi-
ronmental factors.

Key words Protozoa, Inland saline water, Sanbei districts, Species composition,
Distribution, Environmental factors



