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Productivity of Carex cinerascens population and its response to hydrological

conditions in the Poyang Lake wetland

ZHOU Yunkai', BAI Xiuling" ", NING Lixin®

1 College of Environment and Planning, Henan University, Kaifeng 475004, China
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Abstract: In freshwater lake wetland ecosystems, hydrological conditions are the key factors affecting the distribution of
vegetation and plant growth. It is of great importance to elucidate the relationships between plants and hydrological
conditions to understand the formation of wetland vegetation patterns and provide appropriate references for ecological
regulation and wetland ecosystem restoration. This study was conducted using field surveys on the height, density, and
biomass of a Carex cinerascens population along an elevation gradient in Poyang Lake wetland to assess the variation in
productivity of the C. cinerascens population during the spring growth season and its response to hydrological conditions. The
results showed that the ecological indicators of the C. cinerascens population presented the same trends in different elevation
zones during the spring growth season, whereas the spatial heterogeneity of hydrological conditions had an obvious effect on
the growth of the C. cinerascens population. It was confirmed that long-term continuous flooded and semi-flooded conditions
severely inhibited the growth of the C. cinerascens population and caused C. cinerascens to undergo quiescence syndrome of
dormancy or slow growth. The intermittent semi-flooded and non-flooded conditions can promote the growth and biomass
accumulation of C. cinerascens, which usually adjusted its water use strategy in different growth stages according to the field

hydrological conditions. In the early growth stage, C. cinerascens responded to drought stress by increasing the water content
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of the plant, whereas it accumulated dry matter in the late growth stage during flooding stress. In addition, hydrological
conditions greatly affected the colonization and growth of C. cinerascens. During the two adjacent spring growth seasons, C.
cinerascens could benefit from hydrological conditions with average inundation water depth of 2.78—3.93 m, inundation
frequency of 42.10—60.38% , and the water height from the water surface of —1.73—0.77 m. Hydrological conditions with
an average inundation water depth of 3.70—2.78 m, inundation frequency of 42.08—43.17%, and average height from the
water surface of —0.23—0.77 m were more conducive to the growth of C. cinerascens. These results could provide an

important reference for wetland vegetation protection and water level regulation in the Poyang Lake wetland.
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Fig.1 Changes of height and density of Carex cinerascens population in different elevation zones
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Fig.2 Changes of aboveground, underground and total biomasses of Carex cinerascens population in different elevation zones
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Table 1 Hydrological parameters of different elevation zones in Poyang Lake wetland

S— FEBIAR —— B 1K 7 5
ke Water depth of inundation period/m PR . :
i ) Average height from
Elevation/m " Inundation frequency/% .
o [l Range SEYAE Average water surface/m
12 0.02—7.64 3.89 60.38 -1.73
12.5 0.03—7.14 3.93 52.73 -1.23
13 0.02—6.64 3.92 46.45 -0.73
13.5 0.14—6.14 3.70 43.17 -0.23
14 0.08—5.64 3.24 42.62 0.27
14.5 0.05—5.14 2.78 42.08 0.77
3 g
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Table 2 Ecological indicators of Carex cinerascens population in four elevation zones and their differences

o bW R AW

BR Il_‘l,\ L EE=R
[y & E i =3 Aboveground Underground - €E+%$
. . Density/ . K . Total biomass/
Elevation/m (Be/m?) Height/cm biomass/ biomass/ (/)
/m” m
(g/m?) (g/m*)

14.5

(1462.5£325.6)a
(1625.0+£420.8) a
(2083.3+288.6)a
(1887.5+159.1)a

(58.8+22.9)a
(85.0+19.6) ab
(105.013.2)a
(117.5+3.5)a

(610.8+390.0) b
(1075.0+209.4) ab
(1500.0+299.6) a
(1586.9+612.5)a

(401.2+156.5)b
(735.6+227.3)a
(911.7214.8)a
(924.9+77.9)a

(1012.0+£536.5)b
(1810.6+435.5)a
(2411.7£308.2)a
(2511.8+690.5)a

B N B AR 22 s VB A B AR A AR R 7R s AR A 5 25 5 (P<0.05)

AR, A FAEAE R T ARG K IR DR TR 28 5 B B9 AR A7 R . 13 m DUT mifealy AL #5
7E 3 A A RIB A B, K /K T BUK h S RDE IR R B RIS 3R 5 sz 207 S ], KAk
E A AR SR T AR AR PRI TR 32 SRS R G INAE TG 55 13 m S A TE 4 A LA — BAL T K
AR IZI ) BRAC T Bk o A0 AR P B R R 2, T 4 H Hp I AR 8 e AR e sl sl T e IRAL #5 w22 T
(AL A~ 7K, (L RTR J I (B AL R 5 4t 8 /K THT , X — BRI A & R A KO 7 i R W S b, ik ves B A= )
PRSI 58 2k 30 R A A e 8 B R L, DR e e R AP e A Pl R oA 7 4o R S0 P [ 1 > 7 3 B
B8 13.5 m KL E el b KIS R 5 A LAY Z A R 2 K aa B s AR By A 45 AR K Be Y
BT 13 m @R ARRERL, BA K G 22 S a0 4% 13.5 m KDL sy i TR . 78 4 H T RIS
AR Z B B B AR R AT RS I (E A W T R 8 1) 3t T 0 e B LA S U 0 S, B0 B/E Y
—EREE MR, {H 13.5 m A1 14 m @A BB A YIS, 0 14.5 m @ i i TS A ARG 22375 0]
ABUBE RS, P FERS 2, BRI R A T R, 1R 5 A RIZ s KA R Bk, R BH I EA 4= K30
JRACE T ATINMESE WK W B, 25 i Rl LR B it T KA itk APRIRORES , 2 OS2 R 2
AR ZE, AT L, 2% e AR I X AN ) A K S8 T 2R B2 S 1 3 97 SR S, 30k i 2 7 SRS 2 AL 75 RS
R0 I 0 0 ] S A S R ST 7 AR A5 2R
3.2 JRALHE FOK IR S

IR TEAS ) A R B B ARG SEBR B 7K 23 PR TR T B B K 1 SR 38 it AR+ i LE ] DA G
SRIAI IR 73 ISR T LU, R+ bR R AR 5 KR 1 2220 B R AE I XK 23 26 A F LA B AR ) AN ]
PER Y BT 1 — R 157 S AR X R [ K G A A e R S 0T R A O S e
T 18 WS AT ) RE T B A B, AL 1 LU A 7 K 20 T3 5 T E W A7 ek = VP S b/ o 2
VR WT IS A B, 78 AR K A0/ N B 2 B A i K SRR PR AN — RE R R, LA 7R AR R TR ]
TR AR A YK 73 B, T SRR R 2 HVH | 8 LB g, AEASBESE 380 FH I M K A & R R F AR
LR K 3 M TSR, 70 A A S 6o LA 17 2R A P ST U 2 35 B R X b A A — 7 TS IR 5 A B 2R
KARHEAT O, 53— 7 -5/ BH IR R E A K SCRERRAT G, 7R KA & B AE KA,y T AR /), AT A
A, IRA# R 2 S A AN P55, T Db P T 5 9R0 H980 DX ) 20 W 2, T Ak — 4 24 v (R K (2480, K 2y
FAFT AR, KA E BRI K A LLAERR F B R RXK M B R 6 LU B & A Ky o
JE I, TR 3G 22 DL RGHIKAL 4G T R MBI R e R | IR AL # R AT A R (EZZ I AL #5 B
ZEME A HTRIE O/ T S 350, REURR A A 87K 0 BRI A, T OGS4 R U T BRI 22, 51k +
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fief LU IR IRAGE R AR R AR e T LU AR Al R EE b A S e ) X 780 B 38138 b 7K A7 7 R AR AR 1Y
e ST AN
3.3 JRAHE R SCAEAF R

T A e AR R B AR O K SO R 5 oK TE A BE N AR AT LUETR IR A . RE
KIS FHp KRR VA0 56 2 B i R ) A R A BB R A (W B BRI ) 3 IR M Tk A
P&, HAEE A KRB R K A AT, 7K R 5 52 i 7K R O B XUTR RIS T R R AR TAE W AR K
BH , WNERE ( Hydrilla verticillata) F175 % ( Vallisneria natans ) 53 ) 7E 7K 0.5—2.5 m F10.5—5.6 m A RENE & #HE
7, 2K URARSERG TN 6 IR B S TOAME S GGV 32 B A PR DUAEDE 5 it 5L 2
HHE KA ) AR AR AR R U TR AR A S R T S B 1 — i R B K AN T 5 PR R /K TR R 7 A M 0 s A A
Kt 232 2 BRI Y BRI 3 BE A0 T8 A8 A ) T HE KA R A A 0 14 A K SR T
KA sk B 7K AR TC K S 23U 55 W 0 ' A F FH R 3R 20 WAL R 7, o R 4 2 S 81 B b At s 4 %0 R
AN 7 T b A 40 6T 7 S S5 AP ) i P TS 52 A T 25 55, 90 B 9800 100 e g 3K A T AR T R R B v R B
SEAH ] B4 U K B, AR T AT T BRI 2.2—2.4 m W B 15—40% B9 DX, T B B
( Eremochloa ophiuroides ) %7K LA W78 BBl 3L T8 , 7E 37K TR 1.8—14.6 m WS BIAIR 12—100% 4 X 3k 34 A]
SEAB AR A 2 TR0 ST T b Y L R ) 3 A AR A A K T AR A PR B R XK R R —
(AT 52 66 57, BB SR MK A AR 2SR 0 38 B (/K A 1 388 T AR K I T 7K 40 A AR BBURI G &/ P Ay e
17, AR HE AR & B R A A AR AR s 1 SR AR TR /K A i SRR A IR Ak 25 B A i 2 A0 B, AN A
PREIGIFIE FFPER R T o AHTTE R I, IR FAE I B2 K IR 2.78—3.93 m M B 42.1—60.38% °F
PRI KT R BE=1.73—0.77 m BYZK SCARAE T REAE RE AR A 1S, TS B 3017 2K IR 3.70—2.78 m I BEMI R 42.
08—43.17% V- Y FE 1 7K T 15 £ - 0.23—0.77 m HY 7K SCERE WX AL 5 B 38 A A B S A A HORORE 97 20
JE AR Py i Bk B ok

VFZFFER ] AR R W) R 1 A= AR (AR R A ) XK SRR - (AR I ) #8wi 1oy 445 -5 v 357
AT SRFEBF AN RS TR SRR A PRI A PR R AR 22 BRAK SO A LIS, Rl P B R T B 4 |+ 45
I JRBE K EIREE TR 27 = A R, S LY R P R R A SRR R 2R BE LR A TR R4 1Y
TR0 B 87 0 b R A 5 B R A SR PR T 7K 3 B O R 2 T I A R T A0 A TR AE K G B N R BB K 53
JE R R ARINT S8 I, 5 23 Aii A% S TR 15 LA PR 558 DR 114 28 () 0 5 B AR PSR B2 AP AE — 8 R & BN T HA
PRI LR AR LRI A 1 4 J5 i — 2P R A

4 it

(1) TR0 BH T 30 e IR A 35 R AR S N M A AR ) o B 2 — , A A K 2 PN 4% o Aty A A AL A AR —
AR R T R K SCAE 5K SCA DTN KA B A K R B 3 R 1 P K SO 80 7= A 25 S e g
FMAR , 7F 13.5 m LUF AOIRREAT , Hh T30 2 K s i A K Ak & AR KR B 32 2K 43 S5 R 3o A AR R /DN
A=W BB AT AR 13.5 m S LA e O7 , B MK Ak 5 R0 AR 1A 7K SCEREE B R R Ak & ) A4
ARAAEYENIE R SR,

(2) IRACE FAE AR A= K B B 2 AR 8 S B (8 7K 43 25 A SR 050 B B 7K o3 R SR . AR PRk 5
TS AT 7K SR SR IO X K A3 A X i 2 T B T SR IR 5 T A A AR T DU = S 5 1 0 A B R %A K
ARSI ARV ST

(3) AL E R 5 A KRB X KSR —E WE RS, 76 I -2 7K IR 2.78—3.93 m ik
B 42.1—60.38% SF-HFE I 7K 1 5 - 1.73—0.77 m B9 254 T KA & B RE0S RE AR A K 5 1 8 T8 01 S 24 /K IR
3.70—2.78 m EBNF 42.08—43.17% F-FIRE W /K 11 155 5 —0.23—0.77 m 7K SCHE W B A 1) F Ak 5 5
MAEKER .
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