J. Lake Sci.(#)F7), 2026, 38(5):000-000
DOI 10.18307/2026.0516
©2026 by Journal of Lake Sciences

7K B (B8] 3oF 16 B S#A B B R S AB 490 K KK U AL BE D9S2

F2 Ak 123, HAA YT, AR 25, T 4§23 F 4234

(1 W IE R R dr B 2ae, Kb 410081)

(2: hEBHER AR ST, TR AES RGEWMIF TS, K 410125)

(3: WA EREFEFS L, HREFIEEMAEAE SR TREEARGH .0, KD 410004)
(4: FERBEERRY:, Jb5 100049)

O DL 5 AR R A I R B (Acorus calamus) . i (Zizania latifolia) . 1 %5 (Phragmites australis ) 4522 %% (Carex
brevicuspis) FI#& 7 (Typha orientalis) J#FFLX %, WEAFM KA (305 60, 90, 120d) AbFE, RGHHTHIEE. AFmm
PRI R BRI . G5 RR I, HEKI R 23 B A RS . AR B AT RS PR . TEAS b, BHAEKI RSN, EEY
AR R R AR A R S AR T AR N s 3 L FIORT T e v U B K R TR B AT S . AR b
BEHZK IS TRIAEKC,  FiH) MDA S5yt ph @2 F R Hrs L BRE T R e R & 2Tk s 79951 SOD S aRIEAR. WA thhl
Thi: BRZEEY MDA, SOD 543 N, nlE M 5 L7t &I MDA, SOD %R B 5EM—F FH—F R
Atk (60 d F K. 90d fiy), MRS RMFFL: i WLREITTIH, 726 SE M ARMEE. BRI % ER3EBEE KN (0] KR
ST BNl ISR E RE 60-90 d AL ARG AN NI, 4R b, AREWIER/KIEE NS — LB —T) Ak R E
A B E VAR AT A, 7535 A B RENE AL R S KA EE N Y m i e, BB SR KR KR I AE S RS
BRI T o

KR MUY WEKME; AEYpEmaRL, ARG KB E

Effects of Flooding Duration on the Growth and Water Purification Capacity of Typical
Wetland Plants in Lake Dongting”*

Li Zhuoya'23, Pan Baihan'**, Yu Weicheng?3, Li Feng?? & Huang Ru?3#

(1: College of life science, Hunan Normal University , Changsha 410081, P. R. China)

(2: Institute of Subtropical Agriculture, Chinese Academy of Sciences, Dongting Lake Station for Wetland Ecosystem Research,
Changsha 410125, P. R. China)

(3: Hunan Center of Natural Resources Affairs, Technology Innovation Center for Ecological Protection and Restoration
Project of Dongting Lake Basin, Ministry of Natural Resources, Changsha 410004, P. R. China)

(4: University of Chinese Academy of Sciences, Beijing 100049, P. R. China)

Abstract: This study investigated the morphological, physiological, and functional (nutrient removal) responses of five typical
wetland plants in Lake Dongting—Acorus calamus, Zizania latifolia, Phragmites australis, Carex brevicuspis, and Typha
orientalis—to different flooding durations (30, 60, 90, and 120 days). Results indicated that flooding duration significantly

affected all measured aspects. Morphologically, biomass and plant height of A. calamus decreased significantly over time,
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whereas P. australis, Z. latifolia, and T. orientalis showed continued increases in plant height. C. brevicuspis maintained
relatively stable biomass and root length, with only a slight decrease in plant height. Physiologically, responses were
species-specific. In Z. latifolia, malondialdehyde (MDA) and soluble sugar contents decreased significantly, while antioxidant
enzyme activity and chlorophyll content increased. In T. orientalis, MDA, superoxide dismutase (SOD), and proline levels
showed dynamic changes, decreasing initially, peaking at 90 days, and then declining, whereas its chlorophyll content decreased
continuously. Regarding purification function, nitrogen and phosphorus removal rates of P. australis and T. orientalis improved
continuously with prolonged flooding. In contrast, A. calamus, Z. latifolia, and C. brevicuspis reached peak removal efficiency
at 60-90 days before declining. In summary, responses were highly species-specific and time-dependent. P. australis and T.
orientalis maintained high purification efficiency under prolonged flooding, indicating their greater suitability as dominant
species for long-term flooded wetland ecosystems.
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Fig.1 Experimental design schematic (Phragmites australis)
1.2 MEIBIRS %

IR TFLARI, REMEME 5K TIEVIGE SUE (EDAEYE . KIE TNTP IR . iR
WG, T b BB Y iR AL BB — Bt SR A 80%TA B2 B & 4¢3 (chlorophyll) & & .
1% (malondialdehyde, MDA) SR FBRACE L2 R iR 2, HBEAL P LS (superoxide dismutase, SOD)
KHAREN M (NBT) Yol JEkile; A MERE (catalase, CAT) KT EALS L AMRIGEN E; FIHE
P4 4E (soluble sugar) ¥ F BEEH—HREL LN ;s HEBR (proline) R AR e = Hilvk il & .

WO I e AL B ) A2 R AR R DR i, KBRS R TR K 73, e MR ISR Sfebr. MEE
70 CCHLFZRAEE (4 72 h), FRETE . AL BT ok I 57 5, SR vario MAX cube 7t 3 40 #T4X (4
ED MEEMAEREGE;: FFNE HO0-H.SO4H & 5, KA AA3 WMAIES /AT (EED e s,
KPR (total nitrogen, TND 9 B K FH B Ik T R 41 V8 AR 48 A0 70 e e BV 7 s 7K A4 &8 (total phosphorus,
TP IR R R oy e e RN E

1.3 HIREALIE
R BEBRRATRIERBS TG KSR (TN AUEBE (TP MEBE s, HEAZN:
7N = (Cno-Chx// Cro x100% 1)
np = (Cpo-Crx)/ Cro x100% )

o N AR B R ERRER, e KRB LR, Cno NWIIEKIAEER S S, Cw NiEZK 30, 60, 90 Al
120 d JR/KIR SR E R Ceo AWIME/KIK BB &, Cex AM/K 30, 60, 90 1 120 d JG /KK BB & & .



B HTRT, 439K H Shapiro-Wilk 5 Levene ¥ 367E4T IEASMERJ7 2575 MG TG, 06 B X B 04T
BT IRA . BEfS, DR AL, SRR T 2 40T (one-way ANOVAD A 46 7K i [ % % 47)
R AR MK AR (TND FLERE (TP) LRI, RN B35, H#ET Tukey HSD 5
I (a=0.05). A G R 4.4.2 h5ep.

2 ERG 5

2.1 FKBFEIT 5 MR HAEME K SRS R

KIS (AR Bl R PR MEE RS AR IR K EA B ELN GE . KR EER, B
P2 AR B R T I, JIORIEH S B8 R THERE, TR R4 51 S A ) B AE AN R /K I )
NEEFEZER: FR, . 0N ERRCE K, AR ERTHERE (B 2). tbsh, HKE
)Xo AR PR B 2 B3 (R 1) BRI B BAEMK 120 d IR S BRI, T, 7 35 A0 A il
WIE 120 d A EIERK (] 2),

F 1 HE/KIN (R0 5 A A2 K 5T A RFAERS 0 1) 5 R 3R 77 22 4317 (F 1H)
Tab.1 One-way ANOVA for the effect of flooding duration on the growth and morphological traits of five plant species (F-values)
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Fig.2 Responses of plant growth and morphological traits under different flooding durations
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Tab.2 One-way ANOVA for the effect of flooding duration on the physiological traits of five plant species (F-values)
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Fig.3 Responses of plant physiological traits under different flooding durations
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Tab.3 One-way ANOVA for the effect of flooding duration on the nitrogen and phosphorus contents of five plant species (F-values)
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Fig.4 Changes in plant nitrogen and phosphorus contents under different flooding durations
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Tab.4 One-way ANOVA for the effect of flooding duration on the water total nitrogen and phosphorus concentrations across treatment

groups (F-values)
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Fig.5 Changes in total nitrogen and total phosphorus contents of water under different flooding durations across treatment groups
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Fig.6 Changes in total nitrogen and total phosphorus removal rates in water under different flooding durations among treatment groups
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