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FE: [ B AT RE LR BB X TR P B IR 0 R34 22 [ 7k ] R FH S b I e Rk Jr i A
¥, 2009—2013 4E A T AR AUV U I DUK AP A 7 20 B LI 7E K I 7K B, [ 45 28 ] 78 R 6 Tl ik
(SGL) AtIT.(SG2) \RIT.(SG3) FImg /K (SG4 F1 SG5) 45 5 ANJHZE 5, il St T VKA 12 Fh, Forh 56 11 Fpgl 7
TEYIFN 1 FhEESSAE YD, 39 R T S AR s BV LAAT I IR -3 Potamogeton wrightii \ J&3 Hydrilla verticillata %% il HE
Vallisneria denseserrulata FNFEARINE B Myriophyllum spicatum RPEFEFN , 505 IR 73 P. maackianus J9T~ %48 B IKid
SRo K BTRGINSE SR B, ALYLR UK B AR LB K 48 AR F 22 A (TN) @ (TP) V& A (NH, -N) & it fl b5
A HE(COD,) o 7K 2 AN A SR TN R NH, -N Sb A bRk B sl i [ K TR i KPR T A sl iy TN &%
FA COD AbF EZKFiArfE 1~ 1L 4%, TP NH, -N {8 COD, A4 ZH 0w, N SR UE FR . [4ie]duin
TR A 5 BB, HRE & i b = B T W i A S T s B VA G, K Bt e AR I R K Fh 2 5
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Species diversities and habitat characteristics of submerged
plant communities in Beijiang River valley, Guangdong

HUANG Chuanteng'?, XU Ruijing', ZHAI Cuihua', ZHENG Mingxuan',
HONG Wenjun', ZHUANG Xueying'

(1 College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China;
2 Forestry Research Institute of Hainan Province, Haikou 571100, China)

Abstract ; [ Objective] To provide references for protection of submerged plant resources in Beijiang River
valley and surrounding areas, Guangdong. [ Method ] The species diversity of submerged plant communi-
ties and the water quality where these plants grow were investigated from 2009 to 2013 using on-site sur-
vey and quadrat survey methods. [Result] A total of 11 angiosperms and one macro-alga were recorded
at five sites, Zhengjiang of Renhua County (SG1), Beijiang of Qujiang District (SG2), Wujiang of
Zhengjiang District (SG3) , and Nanshui of Ruyuan County (SG4 and SG5). All recorded plants belong
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to widespread species. The dominant species were Potamogeton wrightii , Hydrilla verticillata , Vallisneria

denseserrulata , and Myriophyllum spicatum. It was the first time that P. maackianus was recorded in

Guangdong. The water quality test results showed that the major pollutions in Beijiang River valley were
TN, TP, NH, -N and COD,,. Except for TN and NH, -N, the contents of the other parameters at two
sites(SG4, SG5) of Nanshui met or approached the class I level of National Water Quality Standard, and

the contents of TN and CODy, at the other sites were between class IT and TII. The contents of TP, NH, -N

and COD, were relatively high in winter, while TN contents were relatively high in summer. [ Conclusion ]

The species richness of submerged plants in Beijiang River valley is relatively low. The species diversity of

the plant community is closely related to local human activities, with the species richness and diversity be-

ing the highest in Nanshui where the water quality is the best, and the lowest in Zhengjiang where the water

quality is the worst. Industrial pollution, building of hydropower station dam and sand-excavating are the

major factors causing declining of the species diversity of the submerged plants in Beijiang River valley.

Key words : submerged plant; species diversity; habitat; water quality; disturbance; Beijiang River valley

PRV ESE R 3 KW, 24K 2 400 km,
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WA 38% o FHOCTT AT RA S NI L sk,
TAIFH 18 463 km” , AE 3450k 19. 20 °C s 42 °C,
WA -4 °C AR FIREK & 1200 ~1 600 mm,
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2.1 EFSMAEFIE

FERS A R SR b, A8 ) 2R A8 R DG T D K A B
R B R B AR T A A, BRR 2 m
PEE T AN T mx 1 m /NS, i ke 7 H )
DUKAEYIFPE (8 B 55 BE AR R, 5 A4 s A F
VWK KIS AL EL R (SGL) (VL X AT K S8 it
TLIXRBTH (SG2) WiV IX LK AL T (SG3) 3L
I8 BB 7K (SG4 F1 SG5) .

2.2 EEFEMYMHSHENE

FEAE (IV) = FEXF & B + AH XS 35 B + A X i
B o o A = (Wb B T R
JE) x100% A% w5 B = (HEASP R0 w5 5/ A )
PR TEE ) x 100% , FHXF 0 EE = (Ht— 4 i St
B/ B R AR R 2 F) x 100%

YR Z RIS F R (S) (2R B (H) Fl
WIS EEARE(E) o Hrp:S=YM¥ H= - P InP,,
E=H/InS, SEZHAERELEG M m L2k, 1
IV 47 P35 B P, =1V /IV,

2.3 kERESKN

FHATIN B T (7 o S oA A i 2 A PR A ) 43
AT FE DRG0 7K g, B 30 s 524K 1
K ESE 5 3 min, [F]RFBOKAE 3 43, K 7 B B A
FH Iz W BEACI 2
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FHEN FGR o0 Y e B 1 5 S (TN i P aod B 7R 1 4R
b = BEAN I3 06 BE v 5 S (TP ) fff 5 i R 0 4
b = SEEDL JEIE L 5 4 (Cu) VBF (Zn) il T AR
JEF WA OB B (Pb) (i (Cd) VB (NI fil ]
A1 B IP JET I  YEE BE 5 N i (Cr) ]
BTt — ke Bk
2.4 BRSO

KoV e 7 5 LUK R ) 2 ST O
J2 ] SPSS 19. 0 &R F H i1 & 58 2R 26 70 Hr i (Hierar-
chical cluster) 47 HE 5L W) R ARUE Y 22017, A
(RIS AR AR 1) 2 S R FH 8 22 F- 5 i (Wand
) L

3 #RESH

HEXWIKEYFHE ST REEZE

JCTLR B A DO A AR Py e I 52 2 2 oA, AL T
N5 S5 BT 30 s v keI I A R K T
S FHZ VBT X IR UL o A XA 7K IR 2
0.1~ 1.3 m {H7E/RME B B85 i 9 K38, 0K AR )
AARKTEARHE 2 ~3 m (X B, ERCTRETS
AN DR K S, A ST 12 R TR R, SR
J&T 6 BT J& A 11 MR F 1 Fhig s pHE
Yr(R1) o 725 DHAR ST, IR TSR
IR KERVFIR BRI Z . Ho, KRR B
Hydrilla verticillata F) 5 B84 K % 5, BECIR K R
Myriophyllum spicatum FNJH ¥ Potamogeton crispus X
2, BRI B Vallisneria denseserrulata 33 UL, T8 56
FARIR(ER D) .

®1 FAEERINTKENTHERS T

Tab.1 The species and distribution of submerged plants at

3.1

survey sites

LERZEq 4 e G
NS Najas marina R 2
TN N. minor R 2
& 03E Ceratophyllum demersum 48 B} 2
Lt Chara sp. R 2
BE Hydrilla verticillata TKEERL 4
Ly R Vallisneria denseserrulata 7K %} 5
TR B Myriophyllum spicatum /N _ A\l FE &} 4
T Potamogeton crispus RT3k 3
RT3 P. distinctus IR ¥R 2
Tk IR 732 P. maackianus IR PRk 2
INIR T3 P. pusillus IRT3R 2
PR3 P. wrightii IR 3R 5

1) B EH A 5,87 5 NMAEZ A5 .SG1.SG2,SG3,.SG4 F»
SG5.

Yy R BE N 2 R LR OC T VL X L
SG3 FLUE E Fg7K SG4 1 SG5 v fermy , 2L 9 Fir s 51 5¢
{ZAE WK SG1 BEFE BT R 3T =, Jhy %5 iy B LA
REFE AUE DL AR R, o, B0k IR 55 Pota-
mogeton maackianus ( 85 JI| %%, 201108002, CANT) ,
R

FHEAE AT 45 R R AT BTTK AR Y TR
PIATIIR -5 P. wrightii | JE 35 1% 00 7 50 O G 35
DAY IR 52 04 B A A K, R R0 2% ) v R 2
4 Ceratophyllum demersum F/NFE2)

R2 PFEHERIUKEVHERE
Tab.2 Importance value of submerged plants at survey
sites
HY 2 TR FAXTHRRE AHXS R ARXTZ R EEMH
i IR 3% 20.51 31.52 54.23 106. 26
2B g 22.01 13.27 43.09 78.37
ooyl i 25.59 9.68 41.86 77.13
TR RS 4.95 11.64 22.06 38.65
T R 735 7.02 10. 87 13.20 31.08
RIK b 5.37 5.74 18.14 29.25
JNIR 356 5.54 5.80 17.32 28.66
e 3.67 2.91 14.85 21.43
INTR B 1.43 3.24 11.34 16.00
73 2.04 2.27 5.57 9.88
THEE 0.69 2.01 2.89 5.59
g 1.20 1.05 2.06 4.31

3.2 FERXIKEY IR 5 5

TEFTE R 6 YUK FL b, BRKE R iz
P oA A, AR BB St B0 A1 B 7E BT ic s
6 MUTAKHE Y a5 R I Ay TH T 5353 A7 o e
R A A, AR S R MR K R 2 &
B gt B A

TR AR BRI A R A, 7 i IR 5 9 )
WO IR T3 HR T-3% Potamogeton distinctus F1/Ngx 35
Najas minor 5 Ff A EYHEFA T, ARSI R 2590 3
A5 (F3) o Horpr, 4 ORI BE Y g 34 5
TEVAA XA/ UL 5 /IR 725 P pusillus 4 ER 531
RT3z, BRI LASMG 34 o A, (A AR A A X
A3 AT AR/ s TR 23R A W), WoFEE
LASMNR 25 RUN , AL VLA A AE RIS )5
B 7GR IR TS Ah , I A0 A MR 7358 ey R A AT
AR %0 DL AR e Rl (£ 3) .
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Tab.3 The geographical composition of submerged plant

species in Beijiang River valley

3.3 FAEXIMKEME DR =
SEHLVE AR S B, AL VLB DK 3 1 AR
HEREAEY, AT 2R T, A ORI R

) 24 B W BRI AR SR MR kS IR SRR RN AR O R e S 2 AR R
St * * * * * [, Z8ETE T—11 H(%4) .,
R v v e 3 ABRTUKE R S R L
AR e YIRS REPE SIS S (6 5) I, AL T
i " * - * ’ AR TUKAE Y, B4 B Wik K3k SG1 X 1 4
AT T T T T R R A KRR S ~ 10, ZREVERE R
RIS B + + - - - . . NN
I 1,34 ~1.96 , 35 JEFE%0M 0. 69 ~0. 87, AFR X
% + - - - - N g YA =, 2
e . KSR SGS BOBUKKIIIES 9mANE £,
., . YRh Z AL R, WK K B ) Fh 3= 5 B R 2 R
\ﬁ‘ 3 — — — — o
PIIRTSE o+ - - - - B o - \
" "™ _ _ ~ ~ 3.5 PAEXREZHESMNTUKEDE N FECE
AR ST (1) QL] R AR R A1 b
) + RFAH S, - RFRSH RETTEREL) BRRILEEST, A
x4 TKEWHYERR
Tab.4 The phenological observation of submerged plants
W) 2R 1/ 2 A 3H 48 5H 6H TH 8 OH 107 117 124
P - - - - + + + + * * * O
B R - - - - + + + + + * * O
AT IR % - - - - + + xO *xO xO 0O =0 -
TR IR -3 - - - - + + *xO «O *x0O =0 =0 -
/NIR P2 - - - - + + * O e e e e -
RT3 - - - - - «O O *xO 0O =0 0O -
JH B - - - + + + * O * O e % O % O -
KRB - - - - + + + + + *O =0 -
INHEBE - - - + + «xO *xO O 0O x0O - -
it - - - + + + + + * O O -
MRN8 - - - + + +xO *=O x0O %0 - -
1) -AFETH, +A7AKY, « A7, 0ORTEM, » OATHERM,
x5 EBEHEANNKENEEERSHNYE I
Tab. 5 Species richness and diversity of the submerged LI ik SG4 0 ;5 110 1|5 2|0 2.5
plants at different survey sites J
o oy PRE EREE B FLULI K SG3
EREE(S) HRE(H) FREU(E) 9T X JLiT SG2
AL E ik SGL - 102 1 0 0
MTRAT SG2 42 5 1.34 0.69 PHLXRIL SG3
PRI 22 :38 ]8 172 0 8: {ALBK SG1
LRI B0 %6 08 Bl EFAENEEEORERE R LS T
FLIE B RIK SG5 73 7 1.69 0.87

BN R AT ) AR ) A v ) 0 AR R v, L U
FAZKKI I 2 AN 5 (SG4 Fl SGS ) A BIE #4¢
L PR SE R AE — s IV IX KRBT F (SG2) 5 RT/K I
(SG3) UK BE TR AR E s, BT e R e —
PR (SCG) Wb 35 =, S o A5 HAth#E
R,
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Fig. 1  Clustering analysis on the community similarities

based on importance value of submerged plants

3.6 PAEXIMAEYEEX KR RARSHE

5 AN X K R DX R R 7K B DX AR R R 1R
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L1 m JRIRERSE T #OR X, BR SGL Ak, & 2=
B AWK AIFEA A2 :SG4 F1 SGS LLE F= /K i 84 1 ,
SG2 I SGS KN FH (£ 6) .

F6 AEETKEREKREE KAFEHE
Tab.6 Comparisons of water speed, height, and transpar-

ence of the survey sites in different seasons

- Wi/ (mes™)  BWE/m IKIE/m
X% HFE X% HE 4% HF
AL BPiK SGI 0 0 110 0.3 1.30 1.30
T X 6T SG2 0.100 0 0.5 0.5 0.68 0.5
WILXRIT SG3 0 0 05 0.60 0.5 0.88
FLUE Rk SG4 0.07 0.83 0.38 0.8 038 0.85
FLIEARK SGS 0.07 0 1.03  0.40 1.80  0.40

ATFREER) pH S (TN) L EBE (TP) (B R
(NH,"-N) &1 Ml At (CODg, ) W3R 7., A[F

PalA s K LA AN [R] [A]— i A 2 T 5 A TR
KB A AN [RI R BE A8 4k 4% I A UK AR St g
pH 6.93 ~7.61, LKL AL & SG2 1% pH A%, Fi /K
AKIE pH A8, AR 2 o] i AR G S5O B el . AR
ECR B FE 45 TN TP NH, -N & & Hl COD,, #
KT, B7K 2 N THA A SG4 1 SGS (7K Ui Af , bR
SAEFEASN, AR E bR R B 8L F 5K 1 bk
KI5 7K S (58 M 3% 7K 28 55 Bk i GB3828-
2002 ) ; HA IR K BT 0 B A b 2 75 S Ak T
KK ~ T 22 [A] A [F]— 7K A /] 225 1) A2
g Ol A, TP NH, -N &5 F1 COD, L& ZR 0,
TN WL 28 & o

FrAREA I 48 & Yk B E K TRk ibR
e, B4R ZHESETRERSTESE HHG
A (R 8) .

x7 BEBEMEMNKRILE

Tab.7 Comparison of water quality of the survey sites

pH p/(mg - L") COD./(mg - L™")
FER NH, -N TN TP
A% AF  xx @3 4% HE x% gz F EF
{= AL B sk SG1 7.59 7.13 0.287  0.215 1.292  1.149  0.042 0.042  15.28 3.25
YT X BT SG2 7.25 6.93 0.215  0.287  0.790  1.436  0.035  0.030  16.8I 5.20
WL X 2T SG3 6.97 7.15 0.287  0.287  1.077 1.220  0.016  0.023 7.64 5.20
AL E ik SG4 7.35 7.60 0.215 0.144  0.574  0.718  0.009  0.009 9.17 3.25
FLFEE R K SG5 7.57 7.61 0.215 0.287  0.359  0.718  0.009  0.004 4.58 9.76
#=8 FTEEEKEAKEMETEILE
Tab.8 Comparisons of water trace elements of the survey sites
p/(pg L)
PR ) & Cu B Zn B Ph Hcd o BN

4% HFE X& HE X% HE XF HE XKF HE KF HE
A E Pk SGL KEEX 0.6 9.0 3.0 10.9 1.7 2.9 0.1 0.4 0.8 0.7 0.8 0.7
TEX 1.2 9.0 5.9 10.8 1.6 2.9 0.1 0.5 0.6 1.0 0.8 1.5
MK SG2 KB 0.8 2.3 3.4 12.7 0.6 3.9 0.1 0.3 0.2 0.7 0.8 0.9
THEX 1.2 2.0 13.6 4.7 3.2 3.9 0.4 0.4 0.8 1.0 0.7 0.2
VLK HKILSG3 KEX 0.8 0.7 7.8 3.3 1.8 1.0 0.2 <0.1 0.6 1.0 0.2 0.1
THKX 0.8 3.0 5.8 4.7 0.6 3.9 <0.1 <0.1 0.8 1.0 0.2 0.2
AR SC4 KEX 0.5 0.3 1.1 2.0 0.3 0.2 0.1 0.1 0.8 1.3 0.2 0.1
THX 0.6 0.4 1.3 1.7 0.6 0.2 0.1 <0.1 0.8 1.3 0.2 0.1
FLE K SC5 KEX 0.6 2.3 2.5 1.0 0.7 2.9 <0.1 0.1 0.8 1.0 0.2 0.4
THEX 0.6 1.0 3.0 1.2 1.9 1.0 <0.1 <0.1 0.4 1.3 0.2 0.1

4 it RABEWICR . JCTLHBR TR AR Y LA 5 A 5

4.1 JLiIRKEMHNFRFRIFEREZMEER
155 AR, ST TUUKAEY) 12 Ff, 645
UL AR A 1 Al ise . b, O IR 120 )

MR o FEIEUPR — T TR T 3 A K AR R L
BRGSE , oA K ARG Bt , AR T T0K AL B9 8L 7
—J7 T TR AN TR IR A 3 B UK A )
FEE YT H 45 R E B A K
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AN VLA S8 1) 8 A A 25 1 T 48 2003 il O 293.5 FI
290 W AEE S fEFE I AR, s R T
VLI Zh YR B 5 IE VAL 4 RS g, AR
WS Rt T f VL X L VTR 3 R 45T 1 (SG2)
AWK 1 (SGL) AR Bk e 22, B | B
R COD M5y, B Jm & W s T RIKIX,
ST 33X S8 K Y 7K 5 A2 B — i B A A T S
e, #1115 4y, S BOLTUKE Y P R R
WML, SRYTO R AL, B
K (SG4 F1 SG5 ) /K iy ZK AAAR 15 iR, 2295 G IR R
PET AR SR B T S E S, KB A B T oK i 5
AR, FLUUKAEY) F 5 B A AR, R 1K
AU WK AT R T DK A ) Z A R e . iTL
BT (SG3) YLK AEWREI& 19 T4 T 2ok A2V AR
WELTE T KA (B R B T4 , HOE R T Kt
PR TR A W 7 T 1 0 b & B 2 A
By h Ko ften] W, JE VLR K B G AE A
RINBIFE 0 2 5 M 0K AR ) 22 RV 09 K e, 2 38
JEVT B K A AR AR B R A Y 2R, MK BT s
YL R0 B

TR BT T d WK R R B s ARk K
22 e, R B E W KAR o A B BE AN ERE TN L TP
Fri A AR A Y AR U Y e, 7E Y B, TN
TP & B IE T RS, A& S RN
Mo AMRESRER, BABEAEFR TAEN
e (H TP NH, -N &t & COD,, ZH & &8 & &
WS IA T m T /MBS, RS A &
IRARTERR A 23 H B 1o s e 8 1 i PR S5 Rk B 2
REFET-A Ko T A B 5T X AR rfv (1 388 288 AH X 4
SR ZKAR S AL R R F 2k [ AR AR
157K, AR B G218, J2 T 34 K h ik 2
SRR ER S
4.2 JuiTiSH YRR U R 5 4RI K I Ay LL R

W E R Y AR MUK G0 Tt T A RN
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WP EEAE 6 UK YIRS, BAT/E LT RS
A B FRLEE RS . 5K TR R DR A
PPN T e, A VST A A A G R e
BT, RV o 3 7 PR 3 A T Y o L
JCTT IR 0 T v 450 3 AL A B SR . — Ty T
2 KRR BE AR A0 22 S/ N P T B,
— 7 L5 K3 B 35 20, % SR K SRR T4
P, S B A T A B e R N 2k
A%,
4.3  MRACTRE A EY RPN

KA (R 52 KA ) AR A K BR35 , EAT]
AANAT Sy £ 2 45 25 oK A= s $ I R4 1 S B
58, i Hak ] Sy ARy, i 0 28 5K AR syt ]
X 3o 5 KR P AR AR FH Y T K R £ R 4
o AN, K AR R Xt 48 A2 A ke 35 7K B 5 e A 7R B
PERI 22 DRI, AR 9P LK A4 B 9% % HL 4 b £ R
M LT T SR A 8 R 22 R S i W U T
o R B BAEEME X 9 TRl i 7]
FREE e e RO RHAERA T IR A o R i
P 2 B X G T b 3 W R ) 4 A — S AR
JH AELT 7K A A R 9 ) A 4 o BT 3% 32 B T L.
TABFFLEEH, Fo TR T AU T3 SRk A= 4 %5 U 10
5 DL R LS R

1) i A B, U5t kAR S Ak T,
SALTT E K A A M U B T s O R R L 4
PESIREE . TARJLIT B H S T 2 K EK R
i, Yo 204 8 [ 4K W3 R R 9 I K LA R £
W% 75 S, {ELSE 22 14 7K v it R 3005 B0 3T 3 90 37 A K
(R ZUAS A, £ B B 1) 15 3 5 0k /K A 26 B R R 10
FUAREEAT . PRI, 7 R S ) 8 U 20 2 4 25 R LX)
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RIS I S B 5 U A AL L3 5 0 T R Y M
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DX IR A J 28 VD X, AR OETT U Akl
S SR, 5E T 8 AE 2011—2015 4F 39 18] 4857
“IR B GR A e BT X T 4 G s
Bl 45 10 ANV Hl 20 e, 3 6 05 b 2 el B e <7 A )
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