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Abstract

In order to study and analyze the diversity of phytoplankton in Sanjiang Nature Reserve, phytop-
lankton samples were collected from 16 sampling points of Sanjiang Nature Reserve in the spring
of 2017, and systematic analysis was carried out to lay a foundation for wetland water quality
evaluation. The composition characteristics of these 16 sample phytoplankton functional groups
were analyzed, and 18 functional groups were divided. The important functional groups were MP
and Y functional groups, accounting for 58.9% and 13.7%, respectively. The Shanno-Weaver di-
versity index and the Pielou evenness index evaluate the water quality of the Sanjiang Nature Re-
serve. Most of the sampling points are in a mild or non-polluting state, and the overall water qual-
ity is relatively good, but the dynamic changes of phytoplankton need to be monitored imme-
diately. The results of RDA analysis showed that the most important physical and chemical factors

affecting the phytoplankton functional group were Chla, pH and Cond, followed by NO;; phytop-

lankton functional groups WS, D and MP were positively correlated with chlorophyll; phytoplank-
ton functional groups W1, P and H1 are negatively correlated with chlorophyll. The phytoplankton
functional groups Y, S1, TB and C were positively correlated with pH and nitrate, while the corre-
lations between LO, ], X1, X2, F and N functional groups and physical and chemical environmental
factors were not obvious.
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R =1 ARG KR EY 2 A, M2017EFEN =T H ARG X164 Rk S RER I
YRR, HITREST, NEHKFR N EETER. SPX16ME RRFEYIThRERE A RRRE, 3
Rl 184 sheesE, P EERNTHEEEEIMPRIYIIRERE, 27 1558.9%M113.7%. ifiZShanno-Weaver
Z R BRI Pieloudy) & B ECY =1 5 AR X KK B ATV, ZHCRIE R TR E ST ERE,
BAKFREARE, HEZENNBKIFFEDHSENL. ROADCHTERER, YHERFIFEHY IR
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1. 5]

PR KK E R RS & B IR AN, RAESRGE PRI #H, ARV EERY)
AR IR RE B EEAE A, SENE RO 2 B R TGN 908 AEAY, [ e X b S A AR e AR
HERUR PRI IR RD SR A R 2 TR S AT R0 S R S R PR IR ST, T 7 PSR S5 14 503t 0 i 3 3740 A
VRS AL AN A3 18] G0 A o PRI IR A5 e B AR K, £ ERIWIA AT LSRR AL, A AU
ANAE TR S0 T B A REVE S5 R B AR AR A . SR TR DD RERE W R LA MRS . AR BN ZS
AL IR 73 200 — 4L BT PR T AR ) B AT AR R B CL R 2R 287, RNV S RE S RS S [ 2B 856
KA. 1977 FREF T H TR THEYIBER RS, BT 7R B DB wt e PR (1]. S 1F
IR P BRI A, RKARPPO i 2 50 B R (2]

2. RIS A
2.1. WREHBMEENR

MBI HARGRY XA THRET AR BT EERG T AEL RN LB AR A RS
134°36'12'~134°4'38'F1 L 45 47°44'40'~48°8'20", M TEIAHIT 200,000 AL . RF3FX AL T 1994 4E, X2 —4
HARGRYX[3], FEEPIEEFEGH. AP XA REZERL. SHETIH KR, BRILKEHET X 30
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km, S5 BITRARIX 115 km. PRI XA KNI 57 25,, WEA 210 2454], KIBTHARIR K.
Hrp R 3 AN MG Bt ARV o ] R, B R E . R RIX
I NI DA TR . VBRI R . =TT SRR X Rk S R AR B 6 1 fs .

Table 1. Coordinates and habitat conditions of sampling points in Sanjiang nature reserve

= 1. I BRI R SRR E R

PREF=E RS PRI PREFAvAC AR
1# BHRTEX 1 48°04'02"N. 134°32'39"E KL, HgEE
2# BHRIEX 2 48°04'00"N. 134°32'42"E Wede H, SGhRE, &k
3# BB RTEX 3 48°03'58"N. 134°32'49"E AR A, B LR M
4% BHRIEX 4 48°04'02"N. 134°33'10"E
5# BHRIEX S 48°04'12"N. 134°33'04"E
o# 595 TR 48°10°59"N. 134°39'10"E
TH# InH 48°10'58"N. 134°39'01"E
8# HIETRLS 47°59'52"N, 134°30'14"E FRILMEN S, BRI 10 X 3
9# SR K STk 47°55'00"N. 134°27'57"E
10# KIThnisy 48°10'13"N, 134°39'07"E LR
11# KETE 47°35'45"N. 134°36'00"E ANHRE, S, EAS, JRAHL
124 T 47°52'09"N., 134°39'19"E
13# BT 48°2221"N, 134°16'42"E
14# SCRARC] 48°11'40"N. 134°16'12"E iR A, SRS, B
154 KRR 48°11'46"N. 134°06'00"E
16# PO & TR 47°31'57"N, 134°33'09"E PSR, /N AR

2.2. HRANEE

TRIREIRE S 1 L RKERRREE, ) 15%& 8 I M RE S R NN 15 ml B, 9 lal seae =,
UUUE 48 /NI, M4 %S 30 mL, FHIFIEREYITHECEAE D RAMEE T AT WS MG it . i SR 4 51
SRS BREN O IR E I EVRKEESE) BT S, HRIEAS R A M AR R S A R A&
3% B P (SD)K F 26 IRAL I 52 5 7KIR(WT). HLS:%(Cond). #HE(NTU). pH. NH; . NO; . M-4tZ(Chla).
CI” ZFBAFEFRE A YSI-6600 2 DJRE/K 5T 73 B A LIzl g s S S (TNTP). COD. BOD “5¥{b iR
A KA K MG 73 B 7 i) DsE .

i K A Shanno-Weaver £ FEVEFE A Pielou Y372 & 48 HU 7K BRI HEATAE-AT

Shanno-Weaver Z TR

Pielou ¥J 2] 4851

H

‘==Y Plog, P

i=1

J= "
log, N

PLEZAART, S MM, NAFTEMAMESE, P, i MR S ANMEEE T .
VL HARRY X FEZ(S A)IFIHEY I A AEY) 15 S KA S B Z RO D FE 30T 30 x
10* ind./L~396 x 10* ind./L 2 [a], ¢ i 9 1HERAE AL N 396 x 10* ind. /L, R4 4#KFE 5, 9311 x 10* ind /L,
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AR 1IH#RFE S, N30 x 10* ind./L; AV EAE 0.28 mg/L~4.06 mg/L 2 1] 5 =i N 1#FE 55, 4 4.06 mg/L,
WTEN 2R, N 2.49 mg/L, AN S#ERAEAL, N 0.28 mg/L.
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Figure 1. Abundance and biomass distribution of Sanjiang Nature Reserve

E 1. ZIIERRIPXFEMEYEDHE

2.3. FirtEY S R M A K BV

=YL Y Z R TR BULE 2. Shannon-Weaver T8 8RS T 1.39~4.17 Z 18], i KkE S FE
321, s SERFER, N 417, IRECH 3ERFERL, N 3.78, BAKA 13#KFE 5, N 1.39. Pielou ¥
SRR AT 0.17~0.65 ZIA], P RAE fCFIAME N 0.51, &N 128RFER, 8 0.65, RN 11#R
FERS, N 0.63, HAH 13#RFES, N 0.17.
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Figure 2. Distribution of diversity index of sampling points in Sanjiang Nature Reserve

E 2. ZIIBRRIPRERER SRR TR

SHH'

2.4. RDA SR

RDA i & s 2 MK 3 fis. e 2 Fs, VIR i BRI EE) 77.6% 5 1 1 2 rhg i
B Al 1 f BB IEAH OC Rl 172 48 32 (Chla), AHIG R EUCN-0.113 5l 2 e F A IEAH G124 pH (—0.411),
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HUCHREEEHR(-0.194); R EELGAHRE T~ Cond (0.189). IFIFEHYITHEERE WS, D fl MP 54t 5&
SEIFMZE, FIFHEYIIEER W1, P Al HI 5H4 R 2R, FIFEYIIRERE Y. S1. TB A1 C 5 pH.
TR R IEARDS, T L0« J. X1 X2. F Ml N THASEEE: 5 AR5 K 7 1040 5 PEAS IE B .

Table 2. Correlation coefficients of sorting axis feature values, types and environmental factor sorting axes

2. HEFRAHEE . MRS IMERTHIFHMAEX R

Liillag RHIEAR TS IR PR E BRI E % MIR-FREA S R R %

1 0.65 0.984 65 73.2
2 0.125 0.894 77.6 87.3
3 0.055 0.77 83 93.4
4 0.024 0.866 85.4 96.1

< z

—_ G

7B
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<
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Figure 3. RDA analysis of functional groups and environmental factors

B 3. ThaERF 53R ETHI RDA S04

3. KB 5iHR

MR =V B RO X R S8, WIS . EWE . BRI, 35
JEFREE . FRACRRE AR B E 2 /D, ARV R I — I 1A) S AL T AR AR S i — A
BN DA EAY R, B A AN E R T A AR S AR T IR RO, B 2
AN 1. B 20 SFIEAMED TR S &R, MRS EOEIY S, H EBK. R4
AMEERJE T ANF 0 Fd, 2 BEVESRBORECR 5] W R — A E TR —Fh, 2 B4R BU i /) .« Pielou
KIS RPN FAINS 2 B, a5 — R BB b YA AR 3 B BORBL[6]. B — MBI BT
Yirh#A I RO MRS, wT DL R A S B s AR, IR IEE M MEIR Z, 51— L)
TR ZIAEE D, A Z X RS S BE AR . — Mok, AN B — R R i RARCR, R e
RIBE Z VLGS, ARERE MR 2 K. O — R R R R, FELe il N ]
REARG AR AOREE, (8 XA D 2RI R B . BRI, W0Fh 38 &) B I E IR S5 A 2 AR oK
TEAE R BELE Y

R4 Shannon-Weaver 15 #U 1 Pielou 5 5 FE i5 £ 09 VF 0 A5 4 XF & R AE R A/E HVF A, R4
Shannon-Weaver 18 EIFMARHER(ILFE 3), 7#. 9#. 11#MA 13#RFE S AT S S, HA R KR S 4k
FRIGY TS Y IPRAE, FIMEN 3.21; WRYE Pielou WA FEIREATNARAE R, 14, 2#. 4#. T#. OHFI
T6#RAE AL T TS GRS, 134K s AL T B BT GRS, HoR 2 R RO AL T 505 GBS R A
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CREIXPIR TR RO PR T LUE Y, 138K s TS PR R ™ 5, THAT O#R AR B A T RS iR
& ENCFIMERE =L RS XA K TR IR RS G sl e 5 HetRas

Table 3. Diversity index evaluation criteria

3. SHMHRRITNIRE

R 15 Y FabR
Shanno-Weaver % ¥ 448 50(H") 0~1 HEi54% 1~3 Hy5 4 >3 By5 Y oTs Y
Pielou ¥ 51 FEFaHL(T) 0~0.3 HEi54 0.3~0.5 Hfry5yL 0.5~0.8 Fy5 YLk I T5 e

L85 AT HARIRY X R R R (R DME KA B TR Ot ki, SBH R X AL
HRAH, KEEFRESEEEER, FIEMERAFEIE2 YR ERME TR K T 64505 BITT
TERFE R B 23R 5 & AT DUE BRI D TG IR 2R . BB & ER, 4EY
LR MAL TR KT 8 HLEE . 9 K SCul R RUKAR YD 2, MR R, R EEIRARRR AL K
PREESR 2 DIREBE N s 10K TIRE IR R IO KAk 73 NS K AR, X
KRB S — € B EBRICR, PRI SRR T —BUKCOr 128 R B AL A 23k BN
BB BRI A A 4 B R A K I A s 13# R VR s B AL R U & 5, oK AR e xt
BRI, AKX TR RGNS, T Qe ™ H 14HRILIRAE il BIER RIS Gy, 4 F BiE s
AR, KRR, UEELR, RO EGR, I Z OMGRR, HaRER AR AL T RURR
&5 ISHAARI KRN UK ARBIER, I ETRRIR AR, S 2 AT GRS 164005 1]
HIADRAE R AT B Sk s /N SR AR, KO EIOK, EIRERSE M T ROR KT, B2 R

Table 4. Physical and chemical factors of each sampling point in Sanjiang Nature Reserve

F 4. ZIIBRFRIFREREREHRET

SD WT Cond PH AT "HE  EEBIR NTU 4R TN TP BOD COD
1# 30 2348  0.144 5.99 3.617  0.668  0.665 13.5 8.7 15.53 0.16 3.16 37
2# 44 22,13 0.027 6.82 1.254 0282  0.241 20.2 1.2 10.83 0.04 1.39 1
3# 15 20.63  0.091 7.07 2.583 0327 0.323 14.6 2 5.23 0 0.25 5
4# 15 23.27  0.043 6.98 1.114 0252  0.225 20.5 38 12.93 0.05 1.73 20
S# 65 2232 0.036 7.13 1.179 0227  0.138 4.6 0.8 3.65 0.16 0.46 0
6# 42 18.31 0.075 7.44 2.183 0.22 0.696 40.1 1.2 5.8 0.08 0.87 0
T# 15 21.78  0.054 6.85 1.104  0.333 0.218 12.1 10.9 7.9 0.21 0.4 1
8# 15 20.72  0.227 7.42 12.51 0.785 1492 294.1 0.9 10.25 0.51 1.21 0
o# 13 20.5 0.231 7.51 1242 0.774 1.223 364.7 1.4 11.05 0.54 0.32 0
10# 36 20.04  0.098 7.63 2.887 0.28 0.35 32.7 5.8 4.23 0.12 0.84 21
11# 80 25.85 0.193 7.46 8.195  0.592 0.54 38 4 4.93 0.05 0.27 4
12# 30 19.89  0.082 7.75 2.138  0.206  0.768 67.6 1.2 8.18 0.1 0.81 0
13# 15 1846  0.112 7.82 2,664  0.211 0.724 90.5 43 5.5 0.19 0.49 0
14# 22 2197  0.178 6.87 9.97 0.567 1.708 172.1 0.1 10.1 0.68 1.22 0
15# 15 2277 0217 7.48 9.16 0.603  0.992 120.4 0.4 9.93 0.24 1.09 0
16# 15 24.03 0.163 7.57 5.068  0.531 0.511 126.1 11.4 9.55 0.28 0.71 0

4, R
I EENEE, VT ARG X ES RIS EEE B, MP R Y ThASEEHRESE I TRRI A
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¥, HEFEFHTRLZLERAC, A i 3 E DGR A E[7], BB EEE 5 A L .
BFEKMEER, BHEROR, KETERBEARZ, KEEATRE. DEel Y BB R FT
HAKRAE8]. ThRERE MP FEZ BN ERA N, FEHFIATEEE . B 2 T% 22 35 S5 I Fr) A
FIIR8]. ThaeHr WS A B FE T A0 5087 I T ) /N KAR[9] [10], BT PR EBs Itk (1) . D ReH
W 7Rt 3 B I T2 B ZKAR [ 117, ZKAR AR B EG5 K R SCa AL, I HL S AR, i
. ThREERE C IRRIRE . /AL, MR . ROR . SHEEEBUK /K[ 12]. ThRERE D QR M yF k.
M 2Bl WHIGE 77 R BUR KR 13]

RIEZREETR BT s S, MIEDET ST 14, 2#. 4#. T#. 9%, 11#. 13#A0 168RAE SR, Kot
RIS, FARRFE SN0 5 FLE BRI KR — 2008 Ak, =T F AR LR X Bl T AN [R] St )
OB ZE ey RO ARG G Sl 22 A R BOCRIF IR A 250 LR Z RO BRIk, BFREAN A X
S G QM ANK S KB S5, SR B B 1) 7K A T 5 7 4 4 e
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