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Abstract: We investigated the constitution, abundance and diversity of zooplankton in Niyang River, the branch of the Yarlung
Zangbo River, Tibet, based on season from 2008 to 2009, and taken quantitative analysis to study spatio-temporal characteristics of
zooplankton and their corresponding to environment using multivariate statistics method. The results were as follows. Firstly, zoo-
plankton community in Niyang River included protozoa, rotifera, cladocera and copepoda, and there are 9 orders 13 family 14 ge-
nus for protozoa, 1 order 7 families 17 genus for rotifera, 1 order 1 family 1 genu for cladocera, and 2 orders 2 families 2 genus for
copepoda. Among them, protozoa is mainly based on Difflugia and Glaucoma, rotifera is mainly based on Rotaria and
Monostyla. Secondly, specie richness and biomass for zooplankton in Niyang River are descending with the elevation. Meanwhile,
biomass, the specie richness and total abundance of zooplankton in summer are low, especially for specie richness in summer,
which is lower than that in other seasons, although biomass and total abundance are a bit higher than that in winter. Influenced by
the stability of water in Niyang River, Shannon-Wiener diversity index and Pielou evenness index, which are lowest in summer fol-
lowed by winter, are lower at the interchange of river. Total abundance of seasonal succession for protozoa and rotifera in Niyang
River are similar, that is, there are two climaxes which appear in spring and autumn respectively and two troughs which appear in
summer and winter respectively. Thirdly, using Duncan comparison method to judge the difference among sampling sites and sea-
sons for specie richness, total abundance, Shannon-Wiener diversity index and Pielou evenness index, there is no significant
difference among four sampling sites for four indices mentioned above. As for seasons, significant difference only exist between au-
tumn and winter for total abundance, and there is no significant difference among seasons for the rest three indices. Fourthly, based
on the CCA method, as for protozoa community, dissolved oxygen has a great influence on the density of Difflugia, total dissolved
solids has a great influence on the density of Prorodon, Bursellopsis, Colpoda, Glaucoma, Enchelys, ammoniacal nitrogen has a
great influence on the density of Euglypha, as for rotifera community, dissolved oxygen has a great influence on the density of
Monostyla ,Ascomorpha , Enteroplea ,Asplanchnopus , total phosphorus has a great influence on the density of keratella. Last but not
least, we predict spatio-temporal character of zooplankton in Niyang River and environment factors based on CART method, the re-
sults show that, total abundance of zooplankton is influenced by hardness, season, elevation and substrate of watercourse, Shan-
non-Wiener diversity index is influenced by alkalinity, season, hardness and water temperature, and Pielou evenness index is in-
fluenced by alkalinity, total phosphorus and water temperature. The paper also suggests paying close attention to zooplankton and
the environment factors mentioned above owing to their important indication function, in order to warrantee the sustainable develop-
ment of Niyang River aquatoriumecology.
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Tab. 1 Occurrence frequency and relative abundance of zooplankton species in Niyang River

1SR PR S RS AR R

373

% H # & s BB AR
Y RkEH W5kl Difflugiidae W5t Difflugia ZP1 43.75% 21.70%
FEab5e Rl Cryptodifflugiidae  ¥50E AL Phryganella 7P2 12. 50% 7. 00%
HRZEH  8555F Euglyphidae 575 W Euglypha 7P3 6.25% 3.50%
in=NEl i ymp s Holophryidae #10 H Holophrya 7P4 12. 50% 7. 00%
T8 Al Prorodontidae A% W Prorodon 7P5 6.25% 2. 80%
A8 W Bursellopsis 7pP7 6.25% 6.30%
#FER} Colepidae WFEH Coleps 7P6 6.25% 3.50%
=IA=] R Colpodidae B H Colpoda ZP8 6.25% 3. 50%
HOH AHEF} Chillodonellidae RHF UL Chilodonella ZP9 6.25% 3.50%
®aH 5 M8} Nassulidae & 1 Nassula 7ZP10 6.25% 3.50%
£EH Bt H A} Glaucomidae B% H 8 Glaucoma ZP11 43.75% 23. 80%
JHAEH £F4% R} Histiobalantiidae — £F48H Genus 7P12 6.25% 3.50%
JEA% BB} Cyclidiidae KASH Cristigera 7ZP13 6.25% 3.50%
4y H P Amp st Enchelyidae Ao d Enchelys 7P14 12. 50% 5.25%
fioL HAH JiEsF} Philodinidae W%k Rotaria ZR1 37.50% 0. 43%
I3 F} Lecanidae PAREES I Monostyla ZR2 25. 00% 0. 16%
e . Lecane 7R3 12.50% 0.17%
i AP} Brachionidae R 245 1 Brachionus ZR4 25. 00% 0.21%
10,/ 45 . keratella ZR5 6.25% 0.03%
& R4 F} Gastropodidae Tei%e 1 Ascomorpha ZR6 6.25% 0. 03%
HEFEF} Notommatidae Hi B8 # HL Enteroplea ZR7 12.50% 0. 10%
IhAER R Asplanchnidae Eoyusigid Asplanchnopus ZR8 12.50% 0.07%
JiE4eFt Philodinidae HLS%E R Macrotrachela ZR9 6. 25% 0. 03%
& R4 Fl Gastropodidae [7] B %¢ 4t Diurella ZR10 6.25% 0.03%
T 24} Brachionidae UL R Euchlanis ZR11 6.25% 0. 03%
HEFE B} Notommatidae R34 B Proales ZR12 6.25% 0.03%
Fi sk 1L Cephalodella ZR13 12. 50% 0.07%
W Fl Dicranchnidae WIS H Dicranophoridae ZR14 6.25% 0. 03%
& 5 F} Brachionidae -4 HL Notholca ZR15 6.25% 0. 03%
AR Asplanchnidae PR Asplanchna ZR16 6.25% 0.03%
B R4 Fl Brachionidae K W Epiphanes ZR17 6.25% 0. 03%
GHIES X H #LIAEEL Chydoridae IRAE Alona ZCA 6.25% 0. 03%
ULES HkEH  BTEAEKEFE Ameiridae  SEHIAGIKE Nitocra ZCN 12.50% 0.07%
Sk & H &Ik % F} Cyclopidae P &K Mesocyclops ZCM 6.25% 0. 03%
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I L AMIRAS  Fe KM HH BAERK ZE s Shannon-Wiener Z2RE IR T 0.4~ 1.2 Z 0], B 5] BERE BN T 0.3 ~
0.9 ZIl . VRS A0 B B IR T 12 7 4, s MAL AR T 2 724
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R T ST b R JE T TR S S AR I 2 R DG R IRATTH IR sl R 2 A2 (R A
SR ) 5 9 AR FRIETT CCA 43T, 9 WIS pr i R 2K IR 2 pH (A R 0 b RZHE
fif R R R B R TR ULIE 4. S5 BR, RUE S 2SR B DS R B S KR i SRR E I
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Fig.1 Spatio-temporal succession characteristics of abundance and biomass for protozoa and rotifera in Niyang River
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Fig.2 Spatio-temporal character for zooplankton in Niyang River based on PCA
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Fig.3 Spatio-temporal dynamic character for zooplankton in Niyang River
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Fig.4 Relationships among protozoa (a) or rotifera (b),

environment factors and sampling sites in Niyang River based on CCA
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Fig.5 Relationships between total abundance(a), Shannon-Wiener diversity index(b) ,

Pielou evenness index(c) of zooplankton and environment factors in Niyang River based on CART
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