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Abstract; This study carried out an investigation on macrophytes of Lake Qionghai in July and December 2021, and May and Sep-
tember 2022. Based on the investigation results and previous publications, this study examined the species compositions, communi-
ty structure, spatial distribution, and causes of degradation of macrophytes. The investigation revealed that there were 23 species of
macrophytes in Lake Qionghai, mainly found in water area less than 2 m deep, covering an area of about 1.3 km?. The distribution
of macrophytes was mainly in the north, with patchy distribution in the west and south, and scattered in the east. However, the are-
as had decreased to less than 5% of the lake from 20% before the 1990s. The community structure of submerged plants had become
simplified, while the distribution ranges of floating plants and emergent plants expanded. The disappearance of submerged vegeta-
tion in Gaojian Bay was caused by a flood from the mouth of the Hai River in 1998. Additionally, higher water-level operations and
lower transparency in the last ten years had resulted in the decreased distribution areas and simplified communities of macrophytes
in Lake Qionghai. To restore the macrophytes in Lake Qionghai, we recommend implementing measures to restore the natural
rthythm of the water level and reduce pollution load input to improve water transparency. At the same time, artificial ecological res-
toration is also needed to restore the ecosystem’s health.
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Fig.1 The aquatic plant survey sites of Lake Qionghai
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Fig.2 The biomass of aquatic plants at each sampling site in July and December 2021
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Tab.1 Aquatic plants in Lake Qionghai
F5 FLiES He i Al 2021 4E7 A 2021 412 H 202245 H 202249 H
1 TN R i Myriophyllum spicatum YUK + + + +
2 KX Najas marina TUKAEY) + + + +
3 W Vallisneria natans DUKAEY) + + + +
4 L HR 732 Potamogeton wrightii DUKAE) + + + +
5 B UG HR T2 Potamogeton pectinatus VLKA + +
6 T Potamogeton crispus DK +
7 LA P Ceratophyllum demersum ULKIEY) + + +
8 M Hydrilla verticillata DUKAED) + + +
9 1732 Nymphoides peltatum ALY + + + +
10 Z% Trapa incise A + + +
11 £1.2% Trapa biscornis TR +
12 K Pistia stratiotes A Y + + + +
13 M Lemna minor ALY + +
14 JXUR 3% Eichhornia crassipes EIEIE Y + + +
15 JK % Hydrocharis dubia IR Y) +
16 TYLLL Azolla imbricata EIEREY) +
17 IR Zizania latifolia KM + + +
18 1% Phragmites australis EKFEY) + + + +
19 4 Nelumbo nucifera KA + + +
20 AT Arundo donax HEKAEY) + + +
21 JKAT Phyllostachys heteroclada HEKEY + + +
22 KRN R 8 Myriophyllum aquaticum EK K +
23 = 5L 75 Alternanthera philoxeroides HEKAEY + + + +
TP 19 13 18 21

+FRIN AR K LAY 3

12 KRR AN AP (13 i), w3

VKA ZE AR

2.1.3 EEACEMMBGE ABAE ISR AR A O FRREYE , AL A RRR IR B A R K S
4 FhUKHEYIRETS 475 FISE BRI R A RER 35 ORI 25 3 R R BEVS (36 2) o TRIE 32 0T/K A
YIFhE 5 2017— 2018 AETE AL 072 2021— 2022 4F 1Y 4 Y4 h 35 % B 22 01 BR T3 ( Potamogeton
perfoliatus) .
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Tab.2 Main aquatic plant communities and characteristics of Lake Qionghai
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[El]
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A3 SR A, 2RISR, 2401 T
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7 TEREE PLRFNNTE , 2 0 SR A S A0 T IS VAL AT 1, g T AZ Bk AL
THT ) 5V B WLt A7 — i
8 IREE PRI, 2 BB Fh TE LRI 4k, AR AR S P B REVE 5C
i
9 FOETEE RO, 20N AR B A IR AL T 7 e, PR S T 20
L
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2022 4F 5 H A9 F VTR LK TR LA K 2021 AR5 i W45 S, TR g K 2R M 23 18] 43 AR WL 3 R .
IR K AE AR ) T2 B 3 A7 A2 DS/ NS BREUE 7 (B 200 m A5 7K AR A A 40 A ) R eV TR /K s (B 2
#1300 m FiAy ), Hgx B T BG4I B K /N T 2 m (T, R T IR RS R K R K, 3 Ak
AR KR IR Z . K AR A B AR 2R 1.3 km® o AR EL I Z , &R A A SRR /N o 23 1) 40 A
HEAIE 5 2017— 2018 4F A 45 AL '

(D) AR XA SE T 30 3007 A2 11 km (9352, Forh 3 5 V8 1) g 6 T B2 XS 08 0 /K A 400 4 A3 1Y)
FFR I, PO Y KA B BE 2 300 m, AN 0.8 km®, W ELREVE AL L K SR 40 , o5 I IX /K 28 i A
172 7647 o TR TERETETEUL X S BEHIR AT A, & AR N0 0 N0 BB TE (0 PR 2R b, Sk 1 T Bl e 4
Fft o F5SRRETE FISERETE AR ML IX 3 S BEHOR A0, T2 B0 A A6 W00 Fng 14k o W0 5 B0 A A 1 S5 eV AN K
FEVE o T T 1 2R 30T 1 BB R i A D B KA ) AR AR 43 A A1, K X TR TTKAE S 53 o

(2) 78 5 X DA = 33T 1 B RUHAE S 24 9 km AW, /K 540 A AR 2 0.25 km® , Horb 383 0 B35 | JAF B
SETEREIE FIAT SRR 4 v 430 1 D3, Vi T B0 00 VA 2 B A SR R AR TR BBV S BEHOMR 40 A, B ke
IR/,

(3) B A X ARGV B BRAS 4K 2 6 km ()52, K FEAMAT AR 24 015 km® 358 v 20 A AEAZ R AT B
VT T 2 AR IREYS , TR Sk b DK AR AR TR0 1725 KR 7550 DRI 6 8 B RIS VA TE I X
TR

(4 A XA 2 A 205 4 K 29 7 km B9I1 2 0 10 XK AE A R0, 5 B o A A7 RECIR AT e
T T ECRETE AT SRR B BUR AL 0.1 km?,
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Fig.3 Distribution of aquatic plants in Lake Qionghai
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Tab.3 Evolution of aquatic plants in Lake Qionghai from 1988 to 2022

s} ] LB BER L AT S A T T AR
1988— 1989 4F  JKAZE S SAH Y 40 A Fp (% PRBFNE W 15 Bl (VIKAEY  AKAAEY) o0 A T AR 24 5 4 08 g AR
HIe5) fE34Fp 8 i) By 1/5
2002 4% IRAERY 24 Fh (DUKKEY 9 14FBEIE (DKM Y RIS 6 3K 3 m LA, /KA R 43 A
) 2] SRR 2.8 km?
2021—2022 4F  JKEAEW) 23 B (UIAKMEY 8 O FEETE (VIAKMIMIREE 4 ) A3AR/KER 2 m LAY, K AE R 53 10
) BT 1.3 ki

1980s J7 315 1990s 477 , 9 /K A2 A 400 T R o5 380 TR0 R34 20% 22452, 31 2002 4 7K A 48 ) 43 A K TR AN
HIE 3 m, TR 2.8 km® 29 g A ALY 10% 52002 4F IR K AR B 4 20 A K RS B 2 m, ALY 1.3
km? , 245 g WAL 5% .

1980s J5 %] 1990s 41, K IIGEAE SORYIAT 40 AcFh 350 A8 | hofe R 73 VB D IR 730 IO IR 73
G G SRR R B 8 R Y 2 IS K A R B WA, A3 A T . B T R RO
R TERYE VR EE KR 15 R R FEDFAE 4% 7 Fh LAKRE Y 26 R0 L 2003 4E IRUETTK AP REE A 6
o, TSR T B 0 S B TSR BT o 51 2021— 2022 4R, U 4 Fh UK RIS , IR TR
FH B PRI R T3 B AR T L R R 3 LA B e - B A R B TR BRI, (A SR 3 DX I A S A
TEGE RO REAERP B 17 AR IRV )2 205 , WA UL A A 22 — B R IR B 76 1990s #1397k
AR AR

PP AR FE KR 400 1 3 A T B 9K o 19908 755 AN S TS /K A AR 1 16 410 #8l 5 2003 45 T ¥ g 2 11 76
FR YA R SEREVR , JU Rt LR A A1, (ELF) 2021— 2022 4R, JLF- 41 W18 504G 40 A, T AR 24 15 7k
AR TR ARG 20% o BRIGOR MG BIAZ AR, 2022 453 I 558 B0 A7 W EAE ARSIy R )
A RN A
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it TR AR TR A R GE R ) R R RE S 2y, B LTI DT BB ) HL A2 e B R L
BHANIEH BT AR A7 5 B8R | BT R A2 25 2R 9 1 M A DI o T /K A A il A 2 %
ATPIRIGH , — & 1998 ALK GBI K A R B 52 1 A8 VERE IR, — i LIV S B AR 3 2 S BOK A A
HAEPEIR AL
31 KEEWERERANREERRA
3.1.1 1998 £ TPk 48 g IRV F A 20, 17 o2 b s ML TS /R S 7K A ) 20 A1 52 2 B K A, 1988 —
1989 4F-15 2002 4F P A 45 R AW , IR K AR AR RIS A7 AR 1B 3 00k, d T LA B —Fh AR . %R
AR AR 1998 4 SR 1998 4F.6 J1 28 H—7 J1 2 1, P45 (5 308 = LT B i i 160 mm, 22530
KA BESK T g 1998 4F 6 J1 29 F A} 1507.52 m FHE] 7 1 3 FAY 1508.08 m, ki i3k 1.16 m,
IS T 9 B AR T e P v A DA TR (0 , 2 o~ AT 1 8 0 U K i A TV v L oA s LS B T
BRI B, 5 B i MLV T wi /K A AR ST T R 2022 4R35 IR 38/ Nl R T K AR A (0 /0 A
ARIURHE AR Jr Pi? e i o, 2B AR DL %

3.0.2 ok 2 E KA BR Bl KETUR AT FEAR T KRR I B oK R IR ; 53 41, 807
(YRR AT LB 3 T I0K A IR T, S M DT B S A E R S BUR E o BOKIIA KA
(9341 T RE L5 KGR A /I 5, A XGRS SOTIA R I DK R 2 o IIRBR 7 1T L B it 115 K 7
A, T3 1R A UUR ) 58 S BR A AT Hh KA ) 53 A 1) 5 — A B I SRR 15 3 A 2 L0 AL
LR AR, BRI 2R 2 R T VIR BEANE W B ELAT AR 9 RISV S (7] K A 1) v g e 25 XL 42 1
AR BRI | AR | BRI 3 R 2 . 1998 4P (g9l doh B D 119 Rt M 3R 28 - 7 e L L, i
T ML L AR PR LIRLAR AR B /N B B+ o LIS IR IR HRLAE D 0.005~0.075 mm (KA,
25185 70% 5 IBATRAR /T 0.005 mm B AL, 2415 20% , X BN A) i LA ] 90% Ze A, WA VR A0RE 5
AT U . RS I A KURGIE AR AL RGIRBR . A RGE Dy 15 m/s B, S IR R ATk 1.5 m,
RS XK 1.5 m, AR HEASTT LS 06 , 35 A 6 V0 P 0 5 0K AL 9 32 A ST T i I8
A AL BE ST, RIRERY B 2R F BRI AT IR, i — 22 Ak 7oK T ICIREE, JE UG PR3 . I, 1998 4F:
HER PR TS A AR R AR i, SR A K AR BB E P PR AR A

3.2 KAt E AR GE R A AT I 1 IR

3.2.0 EATAM AR A WHAKEEAS Pt A AR A AT B R o KW T B KA Y B T, K
i P 5 R TR L P37 T A, 3 0 DU £ 0 P o 3 0 I, R T DR R B R R
2002 A0 [ B AT, 24028 1 TSR T TR T CATT (1991 — 2001 45 ) AT iR (2009— 2021 4F)
Tk AL G+ W1, T J LIS AR 44K 67 1510.29 m (5l 1510.19~ 151036 m) , H 7 7] 7 ( 1t Fi Wy
1509.79~1510.23 m) F+#& T 0.30 m; € [l J5 IBWRAF e KAS A 0.61 m(JE R 0.39~1.50 m) , EL M AT (75
[ 0.73~2.24 m) Wi/b T 0.62 mo FERRAKAMIYI W 19 4—5 A JELE 1S H 35530 HAESE 45 HIRAT
SR8 KA A3 T 0.47 ,0.44 F10.42 m(F£ 4)

H T IS R O 2R B, B2 T KT M T B2 A B2, K (32 4 T s Bl K A AR A A R 2 s,
/IR B, 19805 1990s 1 f5 BOK AR MBS 8 24 09 400 m, 2021 — 2022 4Fi 2, BRIES , HoAK A A i 55 K
GEREAL A 200 m ZEA7 o PRI, TR i) A ARz A X TR AR A A A AT A B R
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Tab.4 The lowest water level of Lake Qionghai before and after gate construction of Haihe River

ARk L/ m
HELE 15 HPH 230 HFY HE8 45 HFY
1991— 2001 4EF- 1 1509.54 1509.59 1509.62
2009— 2021 4E-1% 1510.01 1510.03 1510.04
W i 4R T 0.47 0.44 0.42

BRI, 5 50 A R R e, AR 2 B A TR AR T 3 BT KR A K K SR R
HE— A, K AR R AR S R GUBR A

1954 4F S H2 I AR , SE01 K 2R MM 2R KON R R & LA, K 2R R B AT AR Z2 3% 200 km® , 249 153239130
TR 174, 1962 47 S W @ a7 , T EW a7 K AR T B IR > DL K 33 58 A5 Y 258 K 3R (5, 5
TR K AE R ) A B8 R b 2 b R R e/ 1981 — 1983 4F I 75 L3 /K B 7 25 T AR o v T ALY
2.54% 17
322 FAEBAK EHEAEAE 2001 4F 12 H—2003 45 3 H XL 4 A8 X R R K A Al 4 354 T
W5, 4 A S5 AR TR B 2 o SR (B WA VR ) IR B BB I 4 R o BN FE P B
IR AEAB AR K ST 2 K PR TR B L S 52 R AR A R ) SR DR 280 L 1986 — 1991 4F e 45 W I &% S e 1, I8
WERR B A 2.5~5.3 m'™" K4 1994— 2000 4F 5 I 504, 1995 4F J T 7Kk It BRI S Mt 3, 1999
AU T BT AE A, R 1.0 m™™ o RTS8 13 A A 375 A 5 R R R A vk 2 ) LA P
(RSN, EOGZIRIE 5B W R 5 2R M Zew=2.46SD+0. 117 . DLW HLIS 7K 5k A5 A ) ., JF V06 P8 07 3
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