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Abstract; We have investigated seasonally the constitution, abundance and diversity of phytoplankton in Niyang River, the branch
of the Yarlung Zangbo River, Tibet from 2008 to 2009, and taken quantitative analyses to study spatio-temporal characteristics of

phytoplankton and their responses to environment using multivariate statistics method. The results are as follows. Firstly, phyto-

« PUECRRRET DX B 4 # R 0H B H). 2013 —01 - 14 Wik 52013 —04 — 24 B TR, X, 45,1981 R4, L5
A, YU E-mail ; luihappying@ 163. com.
wr  AFEVEF ; E-mail ; zhongjie@ ihb. ac. cn.



696 J. Lake Sci. (#:84%),2013,25(5)

plankton community in Niyang River belongs to 7 phyla, 29 families and 48 genus, among them, Bacillariophyta is the dominant
phytoplankton. Secondly, Shannon-Wiener diversity index for Niyang River is suitable to the theory about mid-altitude bulge,
which is Shannon-Wiener diversity index (or Pielou evenness index) higher at the middle of Niyang River (or lower reaches of Niy-
ang River) , descending at either side of Niyang River. Thirdly, using Duncan comparison method to judge the difference among
sampling sites and seasons for species 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. However, there is significant difference be-
tween the summer and other three seasons for species richness and total abundance. There is also significant difference between the
winter and spring for Shannon-Wiener diversity index, and between the winter and other three seasons for Pielou evenness index.
Seasonal succession of phytoplankton in Niyang River is mainly defendant on the supplement of exogenous water source, succession
along Niyang River have a close relation with substrate of riverbed. Fourthly, based on the CCA method, there is a close relation-
ship between water physical-chemical property and Naviculaceae algae from Bacillariophyta, and between water physical-chemical
property and partial algae from Cyanophyta and Chlorophyta. Finally, we predicted the relationships between the total abundance of
phytoplankton and environment factors based on CART method, the relationships between Shannon-Wiener diversity index of phyto-
plankton and environment factors based on CART method, and the relationships between Pielou evenness index of phytoplankton
and environment factors based on CART method. The results reveal that pH value has a strong influence on the total abundance and
Pielou evenness index of phytoplankton community in Niyang River. Pielou evenness index of phytoplankton is high at Niyang River
sections where pH values are below 8 than those sections where pH values exceed 8. Shannon-Wiener diversity index of phyto-
plankton community in Niyang River is mainly influenced by substrate of Niyang River, specifically, Shannon-Wiener diversity in-
dex for the areas where the substrate is sandstone is higher than those areas where the substrate is clay. The paper also recommends
paying close attention to phytoplankton and the environment factors mentioned above owing to their important indication function, in
order to warrantee the sustainable development of Niyang River aquatic ecology.
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Tab. 1 Occurrence frequency and relative abundance of phytoplankton species in Niyang River
Il B & s B/ % A FERE %
k¥ 7] Bacillariophyta B} Coscinodiscaceae FLHERE Melosira PB1 18.75 0.08
INREE Cyclotella PB2 56.25 0.61
MaAT Rl Fragilariaceae T3 Synedra PB3 87.50 9.86
BE#F3% Fragilaria PB4 100.00 7.31
% | % Diatoma PB5 100. 00 7.48
% JH % Ceratoneis PB6 81.25 1.72
FHE %8} Naviculaceae SEBEERE Caloneis PB7 37.50 0.30
T Stauroneis PB8 6.25 0.02
L Pinnularia PB9 12.50 0.17
3 3% Navicula PB10 93.75 10. 62
25 3Bl Cymbellaceae X ¥ Amphora PB11 12.50 1.49
17 E Cymbella PB12 100. 00 19.70
S 3Rl Gomphonemaceae XM Didymosphenia PBI3 12.50 0.04
2% Gomphonema PB14 100. 00 8.62
52 3R} Achnanthaceae YK #: Cocconeis PBI15 37.50 0.43
BN B Eucocconeis PB16 75.00 0.94
53 Achnanthes PB17 100. 00 18.54
ZEM R} Nitzschiaceae ZE & Nitzschia PB18 100. 00 6.98
W% Cymatopleura PBI9 6.25 0.04
XUEEHE Surirella PB20 37.50 0.52
2% 17] Chlorophyta A< #EF} Chlamydomonadaceae A3 Chlamydomonas PCC1 12.50 0.13
/N #ERL Characiaceae /N Characium PCC2 56.25 0.47
23Rk EA} Chlorococaceae 233Kk Chlorococcum PCC3 18.75 0.11
/NERIER) Chlorellaceae JNER: Chlorella PCC4 81.25 0.58
PRI 4E3ERL Oocystaceae BREERE Oocystis PCC5 12.50 0.04
MRl Scenedsmaceae T3 Crucigenia PCC6 6.25 0.02
M Scenedesmus PCC7 12.50 0.06
2238} Ulotrichaceae 22355 Ulothrix PCC8 31.25 0.18
KR BBl Zygnemataceae FEARL M Crenocladu PCCY 6.25 0.04
JK 4 Spirogyra PCC11 6.25 0.06
i E#E Al Chaetophoraceae  EAL#E Stigeoclonium PCC10 6.25 0.04
g %R} Desmidiaceae B H % Closterium PCC12 12.50 0.08
s Cosmarium PCCI13 6.25 0.02
W] Cyanophyta 63K Rl Chroococcaceae 1R Chroococcus PC1 12.50 0.04
FEEREE Gloeocapsa PC2 56.25 0.90
THAERE Microcystis PC3 12.50 0.06
B Chamaesiphonaceae 4513 Chamaesiphon PC4 6.25 0.04
WA} Rivulariaceae TR HE # Phormidium PC5 37.50 0.19
SRRl Nostocaceae Bk Nostoc PC6 25.00 0.19
A AL Scytonemataceae U2 Pleconema PC7 12.50 0.07
Hi %R} Osicillatoriaceae W Trichodesmium PC8 6.25 0.03
¥ 1] Euglenophyta #E R Euglenaceae i Euglena PE1 6.25 0.06
i Phacus PE2 12.50 0.06
PERRRE Trachelomonas PE3 68.75 0.37
1384 17] Pyrrophyta PR Gymnodiniaceae ML Gymnodinium PP1 6.25 0.04
Z R} Peridiniaceae Z W Peridinium ppP2 6.25 0.04
[2#1] Cryptophyta [ #E%E Rl Cryptmonadaceae  BRiii Cryptomonas PCR 56.25 0.62
# ¥ 1] Xanthophyta Wi 2238 R} Tribonemataceae Wi 223 Tribonena PXT 18.75 0.08

* LR ISR,
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Fig. 2 Spatio-temporal succession characteristics for phytoplankton about Bacillariophyta,

Cyanophyta and Chlorophyta in Niyang River
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Fig. 3 Spatio-temporal characteristics for phytoplankton in Niyang River based on PCA
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Fig. 4 Spatio-temporal dynamic characteristics for phytoplankton in Niyang River
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cells/L; 24 pH i <8.0 T3 I B RS A7 HoWRKZEI , I A 8 428 0 57499. 98 cells/L; 4 pH {H <8.0 ]

PCC7

Hardness

CCA2(19.8%)

sites in Niyang River based on CCA
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B RO RS A1 HLZ 1 o B ZE AR, PRI A ) 6 42 B2 43700. 03 cells/L; 25 pH {H <8. 0 il RO A1
HZ A0 IR WA A B 161766. 67 cells/L. 5 TR, JE PR P2 IR 1) 8 2 B 52 21 pH (B IR B
I AUTE N

a
pH=8.0
Fi=g | %% il =2}
kS
102541.66  145666.65 37950
n=3 =2 F=E |5 % 3
57499.98
n=2
4370003 161766.67
n=2 n=3
b
ST >42.22 mg/L
A>3308 m pH>7.8
HEH<d932 m
2,056 1.949 1912
n=2 =3 =
[
1732
—
2245 2334
n=3 n=2
C
TN<5.82 mg/L
i< 3086 m i (U2E]
Fhi4pE
0.700 0698 0.706
=) - =3
" " pH=>[8.0 "
0656
n=3
0.658 0.721
n=3 n=2

[ 6 T2 AR 547 JE BT IR ) 6 B2 (a) (Shannon-Wiener ZHEMEFEEL(D) |
Pielou ¥ 2] B4R 5 () HIREE F Z B A O F (43 S AMARER A OT , AT AR FRAR S A5 T
Fig. 6 Relationship between total abundance(a) ,

Shannon-Wiener diversity index(b) , Pielou evenness index(c¢) of

phytoplankton and environment factors in Niyang River based on CART

JE TR PR IFAE YY) Shannon-Wiener ZAEMERE R (H') 32 3 S0 . pH {H K L) B B A 52 0, B4Rk U,
Y ERE =42, 22 mg/L HiE4E =3308 m B, H' g 2. 056 ; 24 S 08 )% =42. 22 mg/L H ¥4k <3308 m i, H' Ky
1.949 ;24 MBHEF <42.22 mg/L H pH < 7.8 0}, H'y 1.912; X4 MFHEF <42.22 mg/L pH=7. 8, [A i}k <
2032 m B}, H' Sy 1. 732 24 MG EF <42. 22 mg/L . pH=7. 8 Mgk =2932 m, [ i o] 38 Jis BT M b A3 1, H' Ky
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2.245. MM BRI <42.22 mg/L pH=7.8 M4 =2932 m, [F] i 38 5 i R &5 0, H S 2. 334, 45 Tk, Jé
TR YY) H' 32 Z2IR] 38 B A 52 i A K RS BT A 2 7K SRR A ) HY I B R b A K.

JREENVRAAE Y J 3 B R TR R (2T LA pH A RS, HLAOR UG, 2 A <5. 82 mg/L AL
Wk <3086 m B, J' 4 0.700; 24 B <5. 82 mg/L HLIGHk =3086 m i}, />4 0. 698 ;24 B4 =5. 82 mg/L A
TERTRZ AT, R 0,706 4 B =5. 82 mg/L A K B Eb A H 21 RAKERRT, J' R 0. 6565 24 B =
5.82 mg/L A NE NN A FETT AR AT RIS pH=8. 0 I, J'2 0. 658 ; 24 SUA( =5. 82 mg/L Al TA T
B A R A2 AR pH <8.0 B, J'0 0. 721, 25 TR, JE IR FAE Y J' 52 3 pH (B RZ i
K, pH (EHALT 8.0 MK IR FAHY J' L pH {E = T 8.0 K.

3 it

R — N REE KR B (e GREE) A= CESRY KR VB R) A G ) HEMK
AR RS B2 I RS AR T VR AN LR B A A BIOAE e 2 BE VA T U W b 2L B TR
R R D TR A RO I B L e P 0 U U R I A Re  17 J B Wi F T AR  TE 0 i R )
RS

TR PE T — b X I B RO SRR R R AR Ak, B T 20 W R EE R BRI B+, IS 00 T, B Tl
PR TH S K IRIR B R , A 0 2 5 e ) L B = R S T A 0 R R B R R
PSRGPTSRI G MR T KRR AT, — AR, A I R i
FE ) BT YRR LA ), TR UL 19 2B OB Wl 28 B A5 kAR R E IS R, O A1 P 9 5 3 o Bl 2 3 ¥
BEAG

— 7T, KRR R WA AR Pl 2 R A R () B R T B KR T, KR IR AR A5 DL bR
AR AN EA AT ORI KRS PR IR B R RO SRR AE TR X (KT ) Y [
PLIsFh ( HFEDARIFE Paralia sulcata) ) RETHEIE <10 m JGE < 15CHRMEZ T, A8 R K IR 15
PEARLEIRR A5 LUAE R NS, i T IR A AP £ 60 B B E R D R RO MR A+ 5
AT FRARIR] , % KR I 157 A BT X, S TG 46 4 1, KRS A SR WA A ) R R IE A &,
SR IR R R ORI DGO R SRR A ) 2 R R TR DE O R

3 —TJ7 0, B A AR I, VR R DA ) VR R I A ke TR 10 A 53 e, o A R X R s AR S
RGN REA BRI 0025 X KRS T 14°C I, 3008 5 25 4y e X S0 94 11 o 22 38 A4 0 i R 494 A
TR0, 85 T 22°C R gm0 L P UR B R T 20°C I, W5 6 AT R MR A 1, e 1] L4 1 1 2R i 2
WARE , ELRE #R 1 25°C I, 1 St il 14 K IR AR PRI e o (I

r i 2 B B K ( mid-altitude bulge ) RIS 48 H , FELETE IV XN , YRl S RE MR, TEARIE AR Bl
FRIGAR XA, W0 G 2 RE PR AR ARG v, 8 PRI T 37 4 49 22 B ( Shannon-Wiener 22K 4 45 ORI
Pielou ¥J5] BEFEE0) A5 45 vl &g B R IK B | 2300 JE PRI TR AR IT U 4 2 R AR AR (AR — B8, 1 Je v
AR U (iR ) VR AR Y Shannon-Wiener Z2A¥4 35 41 ( Pielou ¥5] B35 1) i K, HoA W Bt Shannon-Wiener
ZAEPEIE SR TR R A VORI Mgk 5 17 Y Shannon-Wiener ZAEYEFEEUM Pielou 24 1542
TEARSE A IR H B — O S A I (A 1 R 75 IR B IR AR ) 2 Rk 0 (R 3T 45

AN BARNYIE: B SRR A W T I ARG 0 A6 0 o 1) (R B, X 7 Vi A A0 P A 9 85 R A 7™ A R L, S (] 3 i AT
W)X F AR B BB AR R (AR TR IR A, N P i e L2 A5 PR AR 6 R T, S R
A 1) T B PR . S () 5 X P T L RV 1) 2 R P i 2 B B i R B R
b, A [l — 2, ek R P 9 M RS [RLZ R A 2B , A 50/ 79 25 i 9 5 40 T 0 ™77 L S [R) B ek 1 A S ) B
B USRS W 35 (motile ecological guild ) B HE 3 X I B2 485 S BURK, T 5.4 7K 1 (low pro-
file guild) LA K B 7K 8 (high profile guild) f9 e )X 40 Al 25 00k DR 746 B

SEBR L VR R Y BT S R AR Z IR I PR BRI 5 Y, AnAR B9 o, 0 11 S0 ) 11 26 e
W LA KPS0 OGS AR DS , X S P 2 % 5 FIAL N T4 B R 2 pH M VR ZKIRA BIR KM
HK , [ 5 SR 1T 9 T 5 2 T2 A e 4 LA B R A 5 AR K 00 S K 5 T e 1) Cu Rl R 114 ol 0 9 L B i
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BHO RSB S B0 BB DG, B BB TSR B S A AU 6 BRI DG, R B 1 A Tk
W52 pH (LI GR 2K IR A B R S 5 4 38 (A U 2% 6 B 110 DD 4 98 o 1 5 e S R AR R I 5%
I SRR 0% 8 S R B KIR AR BRI OCEE.

WFFT 2RI, JE PRI A D TR AR S8 o A 2 X P38, e N il e AR BE A, X B fh T Je PR —
AP IA KON T R A E A K B RESE A K 5 B0 A JE PRIV R T 1,3 3 MR A2 2 I
HJE SRR AE RS0, JE TR RO S BT 2 JE B T AR A SR PRImlial 45 IR X, ST i 5t LA R Vb
B, AR E R R, B2 5 S TR IR B A K R R R A s 2k Y I TR A T Bk
VB AT B P27 , i/ T [RK 25 TR I A R R U, S DR M L, JE PRV A ) A o
B B T S BT e i B 2| B R Y AN RS T S VR R ) P R R D R B
WD AT A B AR T SR . FEZETT T T, 3% 3 S PSR 7 RS IEE AR 4A K A 5 ), 4355 VK 25 Rl K
IR, 3B R B R KR FR AR UNRER LU, Ak 1 BRSSO B T A A R
TR B HAB. I, 52 B A5 [F) FbE i 5 ), 060 2 T Rt 3, 764 28 i FAMEMERNA K s>, e v
MKARSZ AN R ARAE IS  PRIFAE ) 241 , 1245 Shannon-Wiener ZFEPEFEEUAN Pielou Y5 FEHE 4L, 43k
BT HRAE.
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