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M ERR, 20135 B RBLSE, 2017) 3% K8 A At i i 7Y
() I ARl PR T A AF H BRI 4 2 683~3 088
h AR/ 7.4°C L AERE K i 129 mm, 478 K &
2 047 mm, MTAE R, B E 5K 8T R UE ok B R A K&
J& B HL K AR SZ N TP SR AR B
T, KRBT i R B K A ) 2 REPEREAIG .
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Tab.1 Collected aquatic plants

s 2 M AL W) ¥4 P b A ) e
Sl pi & Polygonum hydropier S7 T 38 Lythrumsalicaria
S2 iR 132 Potamogeton distinctus S8 kP R v Myriophyllum verticillatum
S3 AnFIR 132 Potamogeton pusillus S9 b 2 = b Sparganium fallax
St 2R3 Potamogeton perfoliatus S10 A Utricularia vulgaris
S5 KA Scirpus validus Si1 Gt Typha orientalis
S6 JaE Phra fmites ausralias S12 FiENA Potamogeton crispus

RAAEY RS 3 bR K RZ T 0.2~0.5 m
Ab R MR %% 57 F 625 T 500 mL 7 E SR b L A
S50 2, BT G b A KR R A K R
AR 3 1T Rl 5 Y52 ) 4 B R e o 9 — O Wi 4R R
R RO G I R A B T A MR R
(HCD & 10 % i WUE K (H, O AL HL K i 58 4 h )5
LB TREVE 5~7 WU EZ KRR . %
(R RE S ] Naphrax® (R1=1.74) & il ik A8 -, fdi
H Olympus BX - 53 Jt2% 558 (LMD 5k , 254 A
B I 400 S EE ¥ 40 I (Bate & Newall, 1998),
Tl i P S 1Y) % 2 i 45 6 B2 2 % A 56 SCik (Round
et al,1990; K& B B MPBRFE 4, 2000 ; Krammer, 2012
T2 HT,2013) , THE RN X B SCAE X
KT 526 A2 O3B0 R 55 55, 2002) ,
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Fig.1 Composition of the epiphytic diatom community in

Zhangye National Wetland Park
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LA B RE#E 39 JB 158 R (R . SHIE
#JE (Navicula) PP Fe 2, 18 . ik th SRR 25 5K
M) 11.4% s ok i 22 T8 3% J& (Nitzschia), 5 b
10. 196 s M7 25 2 J& (Cymbella) M ¥ 8 J@ (Fragi-
laria) di L6350 9.6 %0 .8.2 %0 . B Z= LA Y i A ik
W26 )8 79 Fh, BKZRAG 38 J& 135 i, WI UL, FEFK
2 A A o R S ) 2R

FRZE  BiE G ik 3 o S Bl 2 O ML 2 K 8, 55
Fofr s 5 25 R OK S 430 A6 R RESE 49,46 B, EZE L BHAE
ek i b SR O A S5 AT K - K 28070 ol ity BB = A
W®Z 5N 31,29 F
22 FERMRBMAR

] A 30 R] oK AR S0 b 2 el B A A 3 A R R
JEULIE 2,

et JE £ 2 A #h 22 38 (Achnanthedium) | I}
Wit JE (Ulnaria) HAN 23 )& (Encyonopsis) 22T
#J8 (Nitzschia) Ml FfHE ¥ )& (Navicula) ., Ach-
nanthedium minutissimum F&4316 5 N 12 A B
it 72 Z AT AR X B TE 20 % DL b g R AR
BE AR 2R SO (il il 2B = k), (A ol 5800, H
AT BN )z R Ulnaria acus 1l En-
cyonopsis subcryptocephala ., 1H151E & W) &, 7E
LM E T OE WA bR ST R
(Pseudostaurosira ) i #F 3 J& (Fragilaria ) #p 28
o7 B 4 X A, AR R B SRR 51,784 .
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3.05,¥9{H 1.82; Bk % 2.10~3.13, ¥{H 2.52, Pielou
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Fig.2 Relative abundance of the epiphytic diatom community in Zhangye National Wetland Park, by season
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Fig.3 Summer and autumn « diversity indices of the epiphytic diatom community in Zhangye National Wetland Park

FEHOM Pielou B MM B & THEF, LHE
JKE(S1) \S5EOUKZ) (S6 (M FE) (S8 CAe I I 2 #) Al
S11(FE) M #8 #if % Shannon-Weaver £ FE M35 %1
¥IRF 2.75,Pielou ¥4 BEHR £ #E 0.85 LU I,
24 PEHEMEBHREESW

MEREBERE R B 2R EUILER 2. B2, 12
ol 0 b AL ) B A A i B 2 PR AR B KA 6.5, 78
STOKZED FI S11 (i) Z )5 Je /ME A 1.5, 7F S3
(IR 730 5 SACEEMPIR T30 Z ), Bk ZE . Be i
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IT A4 S3 4 MR F3%) . S4 CZE IR F3%) L S5 (K
) .S6 (P EE) (ST 32) . S9 Cil il 2B = h) Ml S12
(JE®D ; B M A5 ST OKE) L S2 (R 1 38)
SIICHF ) . A b 22, Bk 22 K A2 4l W) B 25 Rk 38
AR IR B R v RS M T B, B AL 2 A
KAGZERE B T 4% S1.S2.585.586.,587.59,S10,
el 4% S3.812,S8,S11 il S4,
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Tab.2 Summer and autumn P diversity index among different aquatic plants

"% Sl S2 S3 St S5 S6 S7 S8 S9 S10 S11 S12
Sl 5.5 5.5 5 6 5.5 6 5 3.5 5 6.5 4.5
S2 2 2.5 4.5 6 4.5 4.5 4 3.5 4 5

S3 1.5 4.5 B 4.5 5.5 5 2.5 4

S4 4 5.5 5 6 4.5 3 4.5 4.5
S5 4.5 4 4 5 3 ) 3.9
S6 4.5 4.5 5 3.5 2

S7 2 3.5 4 1.5 3

S8 3.5 4 4.5 4

S9 3.5 3.5
S10 2

S11 3.5
S12

&= S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1 5.5 6.5 8.5 1.5 8.5 4.5 6.5 8 6.5 9 6.5
S2 4.5 6 8.5 8 0 5 7.5 6 9.5 3

S3 3.5 7.5 4.5 4.5 6 4.5 6.5 3.5
S4 7.5 9 6 6 6.5 6 7.5 5

S5 6.5 7.5 4.5 8 8.5 11 7.5
S6 8 7 5.5 7 8.5 8

S7 6 7.5 6 9.5 3

S8 6.5 5 5.5 4

S9 2.5 9.5 8.5
S10 8.5 6

S11 9.5

S12
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Fig.4 Community similarity cluster analysis of aquatic plants

epiphytic diatom community
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Tab.3 Environmental parameters and eutrophication assessment in Zhangye National Wetland Park

BA/ B/ CODM,/ =Y R/ . T
. , TLI(X)
mg e+ L7 mg e« L1 mg * L7} mg* m™ cm 71k
HE 2.46+0.64° 0.2140.042 4.1474-0.66° 10.7242.4° 384-4.50° 58.94 U=Y: 3
hZE 1.78+0.36" 0.1940.01¢ 3.72+0.29° 4.13+1.15" 44+6.00" 53.85 B
N K3 (TN 1.78~2.46mg/L, TP 0.19~0.21mg/L),
3 itig

Bronmark % (1989) 1A A, 7K B HE 5% A K A 1
AR BESEABE B, K AR U % B R TN D A A
THEERENEK KB EERERKEFRS X
B8/ GEAG 5% .2006) 5 BbAE 36 28 78 T R 2 -3
4 v B B 22 (95 5F ESE L, 2002) . A SCR K
RIREER I B PP R AR T B 2 T H 2,
F2 B PR S K A A A T MO B i A VA AR O
R DR et I i AT DL BE 8 02 I B AR 2 19 AR K (Ja-
cobkalff,2011),

A [7) o 28 ik 38 F 7K JBE 4 35 17 R 3 4% AN A ) fie
BETF V& 245 1 2 DR K AR B 5 s 118 T80 728 17 A D i A2
b CE 2T B 3 5 2002) 5 B 25 386 28 14 6 % 25 F 4
T RET AT B VR 22 R 98 05 A TT LA R K
JBE o B9 VL 4 A 5 A O S R SR )8 (Navwicu-
la) W B (Gom phonema ) B KK & E FEAL R &
B (M LD A5, 2002) o TEA YO 4 19 P A4S 2= 8
Achnanthedium minutissimum \Ulnaria acus ,En-
cyonopsis subcryptocephala F&H N F B W PLHFh,
AL minutissimum J&IR KA BT b R UL Y RS A fik
B — T8 A DR T K BT RS R R T T
YA K 5 Wi T4 o (Potapova et al,2004), 2R A.
minutissimum FHA W LA LR IR (Kelly &
Whitton. 1995) . oA XF 4 BE 5 S0k 5 7 £ v B2 A
FH K (Stenger-Kovacs,2006) , W% B FE 3 & B FE K
PR AT % R A A (Van Dam, 1994) . A5 &
B T A M 2 Pl 7 Rk 2R B B Y AW R R AR

KRR EEE R H A, minutissimum — BAE RN
F A F b B B T K AR A W 2 T (RK A R K
H), Stenger-Kovdces(2006) WF 5 2 A. minutis-
stmum 57K R RE B BLA AR A RH OGP i Ak
FEORPE T H T KIS I, SRR 2 Bl & 73 7K I8
JEHL R B K B AN B AT DAHEWT , 5 00 Rk R SR AT
BB IR HL AN B A . minutissimum K ZH 1 I
BRI AW ST R B il BE O IR AR S T AR X
Ulnaria acus A A BHE ) 5% 3 0 2%, B 1)
T 3E iR B X 8] 12~14°C (Bondarenko &. Guselni-
kova.2002). A Ui A 1Y iR B 5 B AE 13,83 ~
21.2°C , Al W, Ulnaria acus & X /K @16 N6 B 8T
RN A R S R A (2016) WP ST 45 2R — B,

Shannon-Weaver ZHEPEHE S (H) 8 B K 2+
PRI 7 25 A0 4 2H S0 i Il B 385 78 A %of A= W0 A v 1)
SO AR 25 G I o PR BT U ol 2 1 T 2k 2 A
H TR, S 20s R I% 45 0 T 1 5, 18 PR AR
(Telesh,2004), Pielou ¥5) B8 8 (E) g6 B FL
WL HL VA 58 28 22 R, S e b SR K E 23 TS 9 2
5] B (Pielou, 1969) . Fk 2= Bff 48 fif ¥ Shannon-
Weaver ZFHPEFRELS Pielou ¥ 5] B AU B E &
TH (P <C0.05) , U6 B Bk 7= B Al Ak 88 T % 205 4 48
N A R E R & K R B IR 45 2R
—5, REHBER H M E {5308 2 F K Ak 1
B2 BRI K TR X R 2E

Cody F8 57T LB hF b 35 B ZHE M RERS W
J5 R 7 TF0) 4 o 2L S P9 R DA 32 AN [) A o 22 ) 3
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AL B R R (D e WA 1997 586 o K
2001), B ZAEPEFR B SR UL, A0 nH IR 73 5 22
MR 1~ SR BT 5 ik 5 T i 45 A0 AR OUE B e, A 00 A
FEBAH A, minutissimum \E. subcryptocephala Fl
E. stodderi %5, FkZE, IR ¥ 5 T i S 0k B 75 245
Fa AR BE o5 55 R BARBAAT AL minutissimum Fl
E. subcryptocephala %5, BEZMMIR T35 50t
IR BRI 75 5 T Ja S LK 225 K 280 4 - iR
FREW A HA TR MRKEE, Z4 RS Cody
T8RO A 34— 20, BEWITE [R) — oy 3 P A Fik 38 ) o
2L ) A RU R B A 3 A1 X8 23 i 32 A 1 3k
Pola T —2 . SR, 3 02 DX I B AL Ak 3 O A 2
A LA R R B . — B . AR S e B A
AU W B Ve ELA A A2 2% ) B 43 (Allanson, 1973)
A W BT I B A B A RS K B K A A
Wy ] LA B 5 VL R B A A 4 9 3 THT G
AR I 22 S 0 R R (LB SE L 2015) 5 T /N
ARG A0 52 2 i A 9 i e B 0] 3 4 A 2 E
CHH SOMESE,1999) 5 I Ah L 7K AR A W) i R 1) A
2350 W (AR 2R AR ) 1 ) B R (James et al,2006)
AT T T 18 A 2 5 408 ] 2 38 1 2 Bl 1) DL 7K A A
W 43 R VUK AR ) AN BE K A . B AR X B K A A
PRI R AR — B (0 AR R AR 22 5
L T Bl P 358 % R AT Ak 98 7 05 ) R ARG 34 ) 5
i) o5 2 B — 2D 5T

R

JLA BB L 2013, BRI FE 510 M2\ e 15 A FEIR K K R
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] PR 58 B2 Hh R A
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MAETEAE LT ], A4, 35(4) :972 - 983.
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112.

B 2T B3 3 - 2002, F5 0N T TR rh it ik T % LTS e R
YEALI]. LR85 Rh 4, (10):633 - 636.
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IR, AR 17(6) 626 — 634,

BT LRI AR . 2009, RS 1B AW REEAES
R LR AR )] SRR R, 22(5) 114 - 17.
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(3):255 - 258.

Jiti 27,2013, W EROK#EE 55 16 & AT AT EA M,
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G 7 A, X% 20, 45,2009, B 8 2 - TR o 1k R e
RO RIERLT ] KA S5 2% . (5) :31 - 35.

TR, EUE, PRI, 1993, KAELEYEMF MM M
AU AR R R

TR L BRI L A5 BE O L L 2009, BRI M I B AR e S 0 B
EEM LK KR LT] BREER S M.29(7) .
1510 - 1516.

AETN . I R L AR TS A, 25,2003, 0 R A R S A S R A
JELT]. BATAE 52741, 14(6) : 1007 ~ 1011,

I, R4S R, 45,2016, KL IR AR SR BT AT B s 43
R IE R S H F I RT] BREREFSR, 29
(11):1600 - 1607.

Wer %, IR W, 5K HR . 2002, 25 A 5 2 T 95 6 B0 VT K R
EI P R LT EHEFREERE A, (11) 686 - 689,
MR R KA To k. &, 2017, R4 E R I 4N Bl 97 U A

YIREvE AR AEL) ], A2 )22 2R3 . 34(6) :51 - 55,100,

HT SO L 1999, TE L 5 A S 2E BE v 45 4 5 B AR AE LT . 3R
BF, (5):59 - 62.

AR M gE, T, 2006, K125 Az 8 28 A B 25 40 7 4%
AELT]. Aolh BRI RE 27 2 4 . 25(4) : 1035 — 1040.

B R A 2000, 0 P FR Ak LML JE T B2 A

Allanson B R,1973. The fine structure of the periphyton of
Chara sp. and Potamogeton natans from Wytham
Pond, Oxford, and its significance to the macrophyte -
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A Preliminary Study on the Epiphytic Diatom Community in Zhangye Heihe Wetland :
A Case Study of Zhangye National Wetland Park

YANG Song-qi, YANG Jiang-shan, CHEN Cheng, ZU Ting-xun, LUQO Guang-hong

(Gansu Microalgae Technology Innovation Center, Key laboratory of Hexi Corridor Resources

Utilization of Gansu, Hexi University, Gansu 734000,P.R.China)

Abstract: In wetland ecosystems, aquatic plants provide both substrate and nutrients for epiphytic algae,
and growth of epiphytic algae is antagonistic to growth of aquatic plants. Diatoms are an important epi-
phytic algae and widely used as a water quality indicator in rivers, wetlands and lakes, and a source of pri-
mary evidence for evaluation of biological integrity. In this study, we investigated the status of the epi-
phytic diatom community in Zhangye National Wetland Park, aiming to provide a theoretical basis for pro-
tecting aquatic plants and biodiversity in cold, dry regions. Zhangye Heihe wetland is an important ecologi-
cal barrier of Hexi Corridor. In June (summer) and September (autumn) of 2017, 12 common aquatic
plants and attached epiphytic diatoms were collected from shallow lakes in Zhangye National Wetland Park
and species distribution, dominant species, diversity indices and clustering within the diatom community
were analyzed. The water in Zhangye National Wetland Park was slightly eutrophic during the spring and
summer of 2017. A total of 158 diatom species belonging to 39 genera were recorded, with dominance by
Navicula (18 species), Nitzschia (16 species), Cymbella (15 species) and Fragilaria (13 species). Achnan-
thedium minutissimum was the most widely distributed species in the wetland park, followed by Ulnaria
acus and Encyonopsis subcryptocephala. The Shannon-Weaver diversity and Pielou evenness indices of the
epiphytic diatom community were in the ranges of 1.41 —3.13 and 0.58 = 1.07, respectively, and both indi-
ces were significantly higher in autumn than in summer (P<C0.05, t-test). The Cody index and cluster a-
nalysis showed that diatom species composition and dominant species among the different host plants were
similar, whereas community structure varied significantly among the host plants.

Key words: Zhangye National Wetland Park; aquatic plants; epiphytic diatom; biodiversity



