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K OBOZF B OEMR B B OKUE Vsl ARE W F
CRIAFRERE, BAKIN 434025 2@ B FHA KRGS RERA, L85 A 330699 L@ 4 b EAHERP L
R, LB\ 332900 1 RITK PR S5 R LA AT I IALIL P, BAH] M 434025)

B E ABEWNABLERRERRY XK EFREEESESMERKRENEIR. 2022 478 A, TEE
35 (BF) (AAZ 36 ( DQ) (3R A8 3k (ZD) Ao 3k ( QS) FEL 56 MR WA &, B E AL L l%*@li BAREY X
BRMAAIEN G RAT A B E A, HFE ] S U R A R B BOF M A TR . 4R ER, L
ERXFERRFRAMRAP LS B RBAER 25 B 77 7,8 % B 13 B, £ # BF.DQ.ZD #1 QS 57| 6.4
Hh#JE 9.6.4 Fn 6 B, TEMEE A AFEE( Navicula) . 7% % B ( Gomphonema) 1 §§ J ¥ J& ( Cocconeis)
BF.DQ.ZD #Fn QS JjE A& ¥ % 45| 4 0.03x10° ~20.27x10°.0.05%x10° ~7.96x10° .0 ~ 14.65x10° 1 0~ 12.85%
10° ind * em™, £ 4 &4 514 0.02~8.11.0.01~3.44.0~5.86 F1 0~5.14 mg * ecm™*, Y\ BF JEEAR & 3 £ & oA
W& m e, DQ &K, KABRE®R S UL RE T, 15y 3 Margalef. Pielou £ Shannon 8412 R34 & H A QS
F%‘% BF.DQ #n ZD. T % FEM 3 B An et 3% B 38 204 A BT 48 RR W, AR I 36 AR BRI A 7 7

TTRAEL UL QS K& BF s E. £ AW E TN ERER, B R RS A R LS L E R
4& BARY KRR ELE AT B RART AW L E KR B REK RAS A SHZRY @
REFRESHRE -

XA UL RAEER SN BRERE AR

The benthic diatom community structure and water quality assessment in Jiulingshan National Nature Re—
serve. ZHANG Lu', LI Tao', ZHANG Yefei', TU Kun’, ZHANG Chaohui’, HU Yunan’, ZHOU Saixia® ,
YANG Jun"*" ('College of Agriculture, Yangtze University, Jingzhou 434025, Hubei, China; °Jiangxi Jiulingshan
National Nature Reserve Administration, Yichun 330699, Jiangxi, China; * Lushan Botanical Garden , Jiangxi Prov—
ince and Chinese Academy of Sciences, Jiujiang 332900, Jiangxi, China; *Engineering Research Center of Ecology
and Agricultural Use of Wetland, Ministry of Education, Yangize University, Jingzhou 434025, Hubei, China) .

Abstract: To investigate the characteristics of benthic diatom communities and changes in water quality in Jiulings—
han National Nature Reserve during summer, a survey was conducted at 56 sampling sites in the stream waters of
the Baofeng Station ( BF) , Daqishan Station ( DQ) , Zaodu Station ( ZD) , and Qingshan Station ( QS) in July and
August 2022. Physicochemical parameters of the water and the composition of benthic diatom communities were as—
sessed. Diversity and diatom indices were used to assess water quality. A total of 77 species from 25 genera of ben—
thic diatoms were identified at the four stations. A total of 13 genera were identified as dominant ones, with 9, 6,
4, and 6 dominant genera being observed at the BF, DQ, ZD, and QS stations, respectively. The main dominant
genera included Navicula, Gomphonema, and Cocconeis. The total abundance of benthic diatoms in BF, DQ, ZD,
and QS stations ranged from 0.03x10° to 20.27x10°, 0.05%10° to 7.96x10°, 0 to 14.65%10°, and 0 to 12.85x10°
ind * em™, respectively. The biomass of benthic diatoms in these stations ranged from 0.02 to 8.11, 0.01 to 3.44,
0 to 5.86, and 0 to 5.14 mg * cm ™, respectively. The total abundance and biomass of benthic diatoms were lower
in DQ than in other stations, and the highest at the BF station. The Margalef, Pielou, and Shannon indices were
higher at the QS station. Based on the results of diversity index and generic index of diatom ( GI) , water quality in
TLPE UG ([ 5% AR R X 55 B 25 400 B (2021) B 8)

oS B 20234244 $:5 H B 2024-09-02
* JH{E/EH E-mail: junyang2@ yangtzeu.edu.cn; zhousx@ lshg.cn
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Jiulingshan National Nature Reserve was generally classified as clean-moderately polluted. The water quality at QS

was the best and that at BF was the worst. Multiple linear regression analysis showed that total phosphorus, total ni—

trogen, ammonium nitrogen, and altitude had strong impacts on benthic diatom communities. Our results provide

valuable information for the conservation and maintenance of aquatic ecological environment in Jiulingshan National

Nature Reserve.

Keywords: Jiulingshan; benthic diatoms; diversity index; generic index of diatom; water quality
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Fig.1 Distribution of sampling sites in Jiulingshan National
Nature Reserve
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ARRLEE AN —HETE B 2 4E R ( NMDS) 7347 IS Al i
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Primer 5 FlI Origin 2021 % % 4 3k 17 8098 48 i+ 0
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2 FEREMMR

2.1 BN FZFE

JUe L E R B AR XA R Al KR B85 A
FANATEER(R D o RIPFXAKESE(TN) |
EBE(TP) | 7] ¥ ¥R V5 YE 8% ( SRP) (25 A ( NO, ™~
N) \BASA(NH,"-N) Fiigk ( ALT) 735025 1.07 ~
6.65 mg * L7'.10.00~170.00 g * L™'.7.99 ~33.98
pg* L7'.0.23~1.29 mg * L7'.0.47~0.54 mg « L'
124.53~1045.92 m. {34735 N BF A1 DQ fiy
B EER m, QS M ZD BAK; QS i ALT &,
BF fflko & fR4Puba]kR TN A1 NH," N ZZ 7R B3
( P>0.05) &b, HAbFr45 A 7 2 57 B 3% ( P<0.05) .
2.2 AR SR AN 2L AL

VA E], U L E R R B AR XS E
JEARESE 25 J&8 77 #, H e BF.DQ.ZD F1 QS 7351
WerE R RE 22 J& 62 Fh21 @ 63 .11 J&@ 34 Fp.11
J& 35Fh o & LR 47 0k LA A+ B BEJ8 ( Navicula) Fh 2530
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#1 ARLEREZBARRPXZRIPEIFERE FEUAHE
Table 1 Variation characteristics of environmental factors in protection stations of Jiulingshan National Nature Reserve
=i A BB TV PRI EESAN AR K
Station TN TP SRP NO; "N NH, "N ALT
(mg-L") (pg+ L") (pg-L™) (mg+ L") (mg+ L") ('m)
BF 2.58+0.18 96.70+10.80 28.50+5.50 0.58+0.05 0.49+0.00 353.51+37.05
DQ 2.14+0.13 24.80+2.20 15.00+1.80 0.65+0.03 0.48+0.00 504.97+45.31
7D 2.47+0.19 21.10+3.10 5.00+1.00 0.42+0.06 0.47+0.00 539.22+53.53
QS 2.56+0.25 15.60+1.20 10.40£6.50 0.32+0.03 0.48+0.00 850.49+71.46
25
20 —
w
il
&
.9
S5 104
5..
| MR i e e ey
S 8 ¥ 8 8 ¥} 2 8RR oya §8 ¥ N RS OSOE S S S 9.8
: 3 P s 35§ i B EEEETSELE S 838 %ot
s E 8 8 kB i bk ¥ I EE S 3 3R PRS MEE D
fodfifgi iRl g8 TEt A s
PE iz fEEEIirPEfEEEEOoELRf::
R o B o® F OB o8 E 8 K B o - e mDE R g S g 8
iy = { S X % B’ B m
FEEEE VTR Mt RETRIEREY R8T R Y
LN =

B2 ARLUEREEARFEEBEESEMEL

Fig.2 Genus number of benthic diatoms in Jiulingshan National Nature Reserve
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Fig.3 Composition of benthic diatoms in protection sta—
tions of Jiulingshan National Nature Reserve
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(Y=0.02)

Table 2 Dominant genera of benthic diatoms in protection
stations of Jiulingshan National Nature Reserve ( Y=0.02)

R ;% BE Dominance
Dominant genus BF DQ 7D QS
FHIE %8 Navicula 0.07 0.07 0.04 0.13
Wi @ Cymbella 0.04

FHEEJE Gomphonema 0.53 0.41 0.67 0.30
5% % )8 Achnanthes 0.03 0.04 0.04
WMaATEE@ Fragilaria 0.04
UNIE B Cocconeis 0.09 0.35 0.19 0.39
25 ¥ )@ Diatoma 0.03 0.04

HATEE Synedra 0.04
VAR Tabellaria 0.02

KUEEEEJ&E Diploneis 0.03

INEREEE Cyclotella 0.03

KEEE Neidium 0.08

XU & J@ Amphipleura 0.02
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Fig.4 Abundance and biomass of benthic diatoms in protection stations of Jiulingshan National Nature Reserve
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Fig.5 The diversity indices of benthic diatoms in protection stations of Jiulingshan National Nature Reserve
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Fig.6 NMDS analysis of benthic diatoms communities in
protection stations of Jiulingshan National Nature Reserve

BHRROAAIEZER( K 3) o RIESREVERBUK TR
Wik, &R 0l Margalef 45 $06F B 1) 7K 5T 2554
a5 A; Pielou $8 HUX B 7K it 26 A 2 1 1 A
Shannon 8 ¥ W K 267y g-hy5 L. fif g 16
BLERRI, BF.ZD.DQ F1 QS X i /K Jit 28 AU 43 1]
SN REE NG SR O RE VI SR o
JUS I E RS E R X H BF Al ZD KR E N
5 YA, DQ F QS i E s YAl
2.8 JRATRESR SIMER TR R

BF JEEAWRESE O # )8 T %52 TN.SRP il NH,* N
fysgm , i 7o s E 5 TN 2 B3 EAHSG B Ak
JEL5 SRP 2R IEA, INEEES NH," N 2
EHA(ER 4) o DQ JEATEE B3R E 8 TP,
ALT F1 NH," N fy5gm, Hh & e 5 NH," N 2
B3 b st g5 TP M ALT 2 1 3% 5405
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Table 3 Water quality evaluation results in protection sta—
tions of Jiulingshan National Nature Reserve

PRipah REMERIREL R MR SRR SRk

Station Generic Margalef Pielou Shannon  Comprehensive
index index index index water
of diatom quality type
BF 0.53 1.14 0.82 227 rhyg YLl
EEEE o EER pEAE
DQ 5.64 1.11 0.80 2.22 THE-5H
BESE obER O EEE pEH
7D 3.51 1.10 0.81 2.34 5 YL
FRESHR oPisR TER pRisAl
QS 23.58 1.26 0.83 2.44 TEiE-EH
WEsH otPisR EEA A

®4 AWRLEREERRPXERPUEREREEFEES
Tk IR

Table 4 Linear regression model explaining the phyto—
plankton abundance at various protection stations in Jiul-
ingshan National Nature Reserve

S TR Eaed il R? F

Station Diatom genus Linear model

BF it ~7.45% *+18.74* *1gTN 039 1230
Achnanthes
HHER)E 1.10+188.59" 1gSRP 020  4.80
Melosira
iy 42.27%*=220.96* *1gNH,* N 0.31 8.43
Cocconets

DQ iR 98.31* *-555.57* *IgNH,*-N 0.8 8.23
Cymbella
it de 19.68* * =5.94* *1gALT- 036 555
Achnanthes 49.917 1gTP
HHEEE 9.18" -3.20" 1eALT 0.25 6.84
Melosira

ZD iR 3] 33.47% *=55.40* *1gTN 0.81  20.78
Cymbella
Ay de 9.64* *-7.98" 1gTN 0.87  34.40
Achnanthes
i -22.70* *+43.56* *IgTN 0.87 3440
Fragilaria
LR 9.15% **-5.57* *1gNO,"-N- 0.95  38.81
Cocconeis 477% flgTN “

Qs il I 108.05" -611.476" 1gNH,*N 084 15.78
Achnanthes

* P<0.05; * % P<0.01; * % % P<0.001.

o R S NH," N 283 7AEC.

33 i
31 JUK IR, F AR DR MRS 25
R

JRAT ik 8 2 7K S A 75 AR A L B A R 0, X
YEFF KAEZ IR RS E £ 50 B 2 (s 2%,
2021) o ABFFEILAE RS 25 J8 77 B JFE
RS R AR R AR e v £ H R A ]
RS RERN A 5% , USRI [ D 2 7K, K Ak ek 32
BRI SRS, EAM T A ER AR E A
U TR e 8 S U P B R R 975 7 ek B A A, T AN )
2TV B R S U S AR I (DS 45, 20215 PR
55 ,2022; WAEAREE,2022) o AHRS T 0 R 5
A BRI LR, 75 Lo BRI st RS Lyl ) ek B
AL R AR 7 A K HARS A R, R IH
BRI S AP0 KA Lot JU DG 7 988 0 A B 3 2, TKER33R
AGENTEE . A, JU I E R A AR XA
el JER AT 1 = B A0 A ) B A A [ o o PP R B Oy
i >ERAR > Lol > A ol , FL R A AT RE 2K
FIEuAE R 20 TR X%, Z AETH(mK
PEFRFEANA MY 181 P75 G ) SEMABOR, B B W vk
KPR R BESFE IR ER U BE G 0, I T A R T TR AT ik 18
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BSR4t B2l

FER (2T T 48, 2017; VS5 M5, 2017) | T A £
PR ST R XN, HEE SR mEANT
PR R D, KR R E TR ER W BAR, AN A TR
JRATE S J& T A2 1< (4 I8 MESE, 2014; 215 <,
2020) o

JRAT L B A D KA RS IR AR B IR A T8 2
— W R EI T AR 18 BUR M AR W B R R e PR
SR (IMIEMESE, 2021) o ABFR T, F vk 2
VAR BOS T Wl AT LU AN ERAR I | FLJ A W] g
R T I AT X, AR o5 AARAR O £, 24
FIKIE K T SCRICN , KR B, K T
JRATIRE e 2 AR PR ( PREE SR, 2022) | T KT L
BB vl AN E D R ORI DGR, NSRS SIS, T
PR, KPR e BB 73, K 22 (5 #A 2%,
2016)
3.2 JURINER S A RO DR ek 8 5 R 5 A
THIRR

JECATEfek 88 1) AR RN A 52 2 PRER S IR 1 P[] A
AL ARFEERAET R R R —E
AR IE (PRS2, 2021) o oo, /NRLTH] 35 AR
BRI BERT BB X AT g A I A B B A T AR
TR B SRR B R IR A RS AR K, Rzt
U 2 7 e AR (BB AL ISR, 2016) o AHF5E
L ATVEPETE VERE . B A S RUR IR U L PR
DA [a] (R 47 v o A ik 358 v 45 g 1) B BRI IR 1
LR AR ek 58 v L A DG B B AEAS [ DR ol B B
FER, X GHFHEE(2017) MRS 2022) #F
FEEERARL o LI R AT RESR R D AR YR Tl Ll K35
SRAE I TR 4b 2 7K 40, [ F H7 Sk B4 7K PR 10 3 A
PV B8 R S5 AT A B X8 FR ER Y R, 5 80X — I
SR 9 T B T U0 B R e (PTG 2, 2021) o it
B, R I s Bl I N, 25 K0 SR R
T T BT RS PR L B R S R
SN U LU AR ] 37 il R K SR AT ik 5 TE % 45 A
HEIER T (AR S, 2022) o [ B, B & B 5%
TR EERY BN, AT 58 dhy 3 5 2L 1) T 45 2 AL, O
FHEBEJE BB T8 A0 U1 T B 8 S T P TG ik 2
PR TEE A AE RIS, BB EEMAEY
TEF Wt 8 e (6 W I 4%, 20155 E 4R, 2020) .
BEAh AHT ST it 72 e SR AR F I 5 B A 2 B IE
FHOS , TR ARl 122 5025 AR5, Ul B [ — 88 J AE A A
FESE R TSRS R R AT AE 22 57, FL R W AL A A
[&( Wu,2016)

YR A AT R M — A 3 DR B O R R e i 4

()R X K el A S BR 85 7 A il (322 5%, 2023) , A
TS R AT Ak S v 22 S ) B BB IR 7 (SR 8
&5,2018) o AHFR ORI X AL B 5Bk R
BEVERSG, X 5 RS (2022) HRRLER—5, X
T REZ A O Eiduh T Lk BRER L RAE R 2L T
TR X, AR A PR, S BUE R R LR
e, AR T e AR R BT ( 3 ) B4, 2023)
T AAC LUt SRAE A T A T = MR X, J B DA AR
A T, B AE IR S B K S KBRS S, b B 53 I
VR AFAE 22 57 , T 9 0 1] 43 1t 0o Ve A Tk 8 A 7 245
My Az ( 5 REE ,2015) o
3.3 Juk I E R R B R R XK BURHIE

A [i] T 2% VG ikt 358 X /K B 4% 36 1 BB 70 4% AN A
[, FLAF o 20 R 2 TR 7K A B AY 45 b B4 22 T AN B 3
B, [5 B , JE AT ik 35 A 9 4L R~ 0 B T R 2 4
TRHCEE T YN T B KR E R R ( B4,
2002) o AT BRI T ZHEE T BOMRE B R 15
PRI IER UG L E R R A RO X B K BTt T
VA, PIRE RO E Ry K BT RPN (8 B D73, Tl ey
B4 R TR M A s B K S ER 45 R (X B E A
2016) . Margalef. Pielou I Shannon $§ %45 R B R,
JUIS LT E R H AR RS X o 4 ASORIP o ) S AT ik 5
REVR P ZAEVERR RO 08 R A K BT 26 B 44 Oy
BRI BoR, FIE HE
FET5 G, Bt Dy b TS G, AT s A Lo e
s e, B4 MR K AT 22 710 R R ] g
TR Ry F Wl KR RAE s AL TR XD G AR
T, Z N TE SN AR BOIE h AN g K HERD &1
LI R AR, HE— 2B T KA ) & 8 IR
(2835 ,2012; B3, 2020) o

PR, NG IRK AR RGN H &
FEE IR B A N KR P f e R A 2 — BT
ZN AT KA ZEF RGBS, 2020) o A3C
VA T IS L E R R B AR DR A B R VR 254
REAE , BFF 5 285 5 0T A 04 L 7K 330 G A6 ik 98 A V4 B0
PR ST B R, B Sl I E R R B AR X A
SHE R RRAERF R S5

4 5

AHFFEIEI T JUU Ll R B RO X 4
R PR I K 3SR B 7 DX A, R AN [ £ 47l JU A
B R S UK AT 0 M WSS 2 SR A
TEEE 25 J8 77 B HAP IR 13 8, EEIMBIE N
FHEBEIR 5% BB AN BE )R |, A IR ORoA ol JEe A ik
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