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Abstract; We have seasonally investigated the constitution, abundance and diversity of periphytic algae (PA) in Niyang River, the
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branch of the Yarlung Zangbo River, Tibet from year of 2008 to 2009, and taken quantitative analysis on the spatio-temporal PA
characteristics and their relationships with environment factors using multivariate statistics method. The results are listed as follows.
Firstly, PA in Niyang River belongs to 6 phyla 30 families 49 genus, among which bacillariophyta is dominant. Secondly, Shan-
non-Wiener diversity pattern for Niyang River justified the theory of mid-altitude bulge, with higher Shannon-Wiener diversity index
in the middle of the river. Thirdly, using Duncan comparison method to judge the difference among sampling sites and seasons for
species richness, total abundance and Shannon-Wiener diversity index, there are no significant differences among four sampling
sites for three indices mentioned above. In terms of sampling season, there is no significant difference for total abundance. There
is significant difference between autumn and winter for species richness, and also significant difference exists between summer, au-
tumn and winter, spring for Shannon-Wiener diversity index. Fourthly, based on the PCA method, total abundance and species
richness of periphytic algae descended with the elevation ascending. Even more, based on the CCA method, portion of bacillario-
phyta and chlorophyta are related with environment factors. Last but not least, we predict the relationship between total PA abun-
dance and environment factors, and the relationship between PA Shannon-Wiener diversity and environment factors based on CART
method. The results reveal that PA total abundance from lower elevation of Niyang River is higher than that of higher elevation, and
total abundance from higher degree of mineralization of Niyang River is lower than that in lower degree of mineralization. The envi-
ronment factors that influence the PA quantity should not be applied to PA Shannon-Wiener diversity index. This paper also sug-
gests paying close attention to PA and the environment factors mentioned above owing to their important indication function, in or-
der to warrantee the sustainable development of Niyang River aquatorium ecology.
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Tab. 1 Occurrence frequency and relative abundance of periphytic algae species in Niyang River
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Il B J& 5 PR XS
Tk ¥ 17] Bacillariophyta [ i B} Coscinodiscaceae HEEPE Melosira PABI 50.00% 0.07%
INREE Cyclotella PAB2 43.75% 0.14%
WakT 3Rl Fragilariaceae T8 Synedra PAB3 100.00%  0.89%
WAt Fragilaria PAB4 100. 00% 4.18%
ZE ¥ Diatoma PABS 100. 00% 5.72%
% JH ¥ Ceratoneis PAB6 93.75% 0.87%
FHE Rl Naviculaceae XUEEREE Diploneis PAB7 6.25% 0.02%
FEREWE Caloneis PAB9 31.25% 0.01%
PLr#: Pinnularia PABI1 12.50% 0.00%
FHE#E Navicula PABI2  93.75% 3.58%
725 3 Bl Cymbellaceae WUEBE Amphora PABI3 37.50% 0.05%
W5 Cymbella PAB14 100. 00% 18.38%
SR Gomphonemaceae XUHEEE Didymosphenia ~ PAB15  43.75% 0.06%
F M Gomphonema PABI6  100.00%  7.48%
#5723 FF Achnanthaceae BRI #E Cocconeis PABI7  62.50% 0.14%
HUPIE . Eucocconeis PABI8 81.25% 0.43%
7S # Achnanthes PAB19 100. 00% 49.60%
T 2R Epithemiaceae TLLEE Epithemia PAB20 18.75% 0.01%
FEM R} Nitzschiaceae S Nitzschia PAB21 100. 00% 6.65%
WEEHEF Surirellaceae WLBE Cymatopleura PAB22  6.25% 0.00%
WEEH Surirella PAB23  37.50% 0.16%
2317 Chlorophyta AKEFL Chlamydomonadaceae Ji {3 Platymona PACH1  6.25% 0.01%
AP Chlamydomonas PACH2 6.25% 0.00%
/INERERE Characiaceae /NG Characium PACH3  43.75% 0.03%
23K ¥R Chlorococaceae 23K Chlorococcum PACH4  25.00% 0.08%
/NERIERL Chlorellaceae JNERSE Chlorella PACH5  62.50% 0.11%
SR} Scenedsmaceae W Scenedesmus PACH6  12.50% 0.01%
223} Ulotrichaceae 223 Ulothrix PACH7  56.25% 0.10%
T Klebsormidium PACH8  6.25% 0.08%
A EERL Microsporaceae AL Microspora PACH9 6.25% 0.00%
KL B Chaetophoraceae EHi P Stigeoclonium PACHI1 6.25% 0.00%
EER} Prasiolaceae &g Prasiola PACH12 25.00% 0.02%
HH 3R Oedogoniaceae HHEE Oedogonium PACH13 6.25% 0.00%
RUR R Zygnemataceae HiAi 3 Ctenocladu PACHIO 6.25% 0.02%
FEREE Mougeotia PACHI14 12.50% 0.03%
JK 4 Spirogyra PACH15 12.50% 0.00%
SR Desmidiaceae A ¥ Closterium PACHI16 6.25% 0.03%
B Cosmarium PACH17 6.25% 0.00%
W] Cyanophyta IR R Chroococcaceae SEZUWE Merismopedia PAC1 6.25% 0.00%
WL 4k Dactylococcopsis PAC2 31.25% 0.03%
A #E R Rivulariaceae I3 9 Raphidiopsis PAC3 6.25% 0.02%
iRl Osicillatoriaceae By Oscollatoria PAC4 68.75% 0.15%
WM ¥ Phormidium PACS 81.25% 0.56%
A k3R Nostocaceae AR Nostoc PAC6 12.50% 0.00%
Wi3ERl Osicillatoriaceae TH B Microcolus PACT  6.25% 0.02%
[ 07] Cryptophyta [ Rl Cryptmonadaceae [ Cryptomonas PACR 43.75% 0.22%
# 3 [] Xanthophyta Wi 223K} Tribonemataceae Wi 223 Tribonena PAX 6.25% 0.00%
#iLE] Euglenophyta #LE Rl Euglenaceae P Trachelomonas PAEL 43.75% 0.04%
MRl Sphenomonadaceae WL Sphenomonas PAE2 6.25% 0.00%
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Fig. 1 Spatio-temporal characteristics for periphytic algae in Niyang River based on PCA



WNHEFE BBRREFTRELDBHENTHAREALBE T X A2, FAEE 911

N T S X I3 JE AT A A SR A 5 2 2 A SN R A N A R AR A K% 22 5, SR AT Duncan 65675
XA SRAE R LA B 1Y 2 0] 4 A B2 W 2 T R 2 A Shannon-Wiener Z2 R PE 48 Bk A7 22 SR 20 Hr. 45
WK, R 5 A w2y Fh £ 5 B 8L =E B H1 Shannon-Wiener 228 M8 BU7E 254N KA S Z 0] Y T B 3% 2%
5 (P >0.05) , JE i o R e AR B 8 R, AL A CRAE A T o LT JE ) AT Ak, 2R
FE LIV g J& P FUHE 980 A1 YT ASIAL ) B 36 2B 32 8 B R Al ) B CRAF s T AL ) O, LAJE PR3] iy
SRS R R BOR PR AT B A2 82K Shannon-Wiener ZAEMEAR RO BT RS (151 2).

(=3
28 24 =1 4 22 S
a & s |
26{ & S +
| 3 N =
24 - 9520
o S "ﬁ““ a
g 8’ a 4 a T
2 T x
£ 22 3 o : ) ‘
b =2 218 :
?gZO ﬁ £ § . o
] H g, g
(=]
181 . 2 = g
a : v a @ 1.67 -
i =R & =
S1 S2 1$§3 S4 S1 S2 ” r‘_-TS3 S4 S1 S2 #23 S4
a S a a
281 b T § - 224
BB i - a
261 | g .
g ‘
24] ab -2 £20
‘ Es £ i
24 > ® - % -
= 2] e e s . T
i = g 5 1.84 ==
& " s 5
S 20 # © =
= o o i
S g
181 E - Em .
; o 7 ;
b ; 1 A :
i:j - a A i :
4l = 4 of —A— 14 S

P 2 JERET A A B 23 A AR AE (1] Duncan 245 9045 RAE A7 LUK ZR 45 Z [0 35 AR R G S R e
A SR Wk E R Shannon-Wiener ZHEPEAR KL, A Al 7R KR 22 518 i 7K (P <0.05) )

Fig. 2 Spatio-temporal dynamic characteristics for periphytic algae in Niyang River
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Fig. 4 Relationships between total abundance(a) and Shannon-Wiener diversity index(b)
of periphytic algae and environment factors in Niyang River based on CART
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