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SRR IR T BT 4 CM R B

2018 4£ 6 H 6 H M pg il AR MR AR 1 — 1 i
FL L, VMR (13 £2) om, SR A N
@28cm x 30 em {137 BB , AR 1 10 em &
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SRENEIRIE SR 16 d J5 [ = E Rk R
(15 £2) em | JEAT5E5
2.2 KIgg
2.2.1 Fprifk

2T 2018 453 H20 HE9 A 2 HAE Ll
MR 2 SN B AT o Bl AL 8 B /N A BL Y
AR BERRR T ,95% IR 3 min J B AL
J , TSR gk, B4~ A S B 20 R Fh 345
PP T IETRIEE D 10 em (8 BERHE H , K 28R A
JCE T IS N @55 em x 70 em fY 717 55 K AH A o
FRAE B I 2 3 7K IR B L R AN [) o 4 v A A
IRV W I IR], S0 508 4 Fh3h FE AR B2 AT 4 F
KRB EE AL HAL B (R 1), ERBE 43512 0.5 .
10 15, KA I 4054 8 .10 .12 .14 h/d #E4F1E
S o WURLKAR T 7 i B K I, DA AL %
Ak, B H BT 8:00 Jin A5 U [ 1R 7K A 1) 52
55K, #E 4 16:00,18:00,20:00,22:00 B
SR K B Ayl e R TR B K T, E T
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*1 AEHESKkEMNKHEELEE

Tab.1 Design of salinities and water flooding time

THEE Salinity JK I E] Flooding time/ (h/d)

0 8 10 12 14
5 8 10 12 14
10 8 10 12 14
15 8 10 12 14

B HOEE S0 R = 2 8o 15
FEFREREFIRR RN B R 3 HNE
BT A 1k
2.2.2 iRk

RRAPLE = ¢ B AR 1 B AR PR, B 16
R =B Al B S R AT AR TR A B, SEER R
ST E FRR = o RS AR R AR br o B 10 KA
LU, 3L s YR AR I 2R S R R
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SR A LS 2 bk g L o RS A LA
RBLo MERRIE - LEFEIT I 177 9:00 >R A YF-
YLOT {50 2 5 I 43, Xl =M e s 1
JEITFIHIE 43R a + bo AHFRM A SOD {5 #4301
SER I IIEIERER s MDA 5 R IHLAC 2 b 2 1R
%o
2.4 iRk

SRR 3 K Z ARG, N SPSS
20. OFR RO pr 22 5 1k, da Fld/ N B M 22 8K
1% (LSD) BEAT BN 3205 22 730, 22 5 1o 5 MoKk
Yo P<0.05,

3 AR5

3.1 HESKkERNKMNE=KEEMTHELN
A
REFFRBOEF 7106 J1 4805 RZFI8 505,
WG o RV e 28 38 R 2R A8 8 3 B R K g
B AT 7 225007, 5 R o , 3R B KM I S
P 158 AR R T 1 — e BB FRh - R 2R HR 4K
PR TR B (P <0.05) , Horh R R 52
Ml K (F =962. 03, P <0.05) , /KB Kk =2
(F=87.036,P <0.05) ,h i /K s B 22 5 AR
AR /N (F =61.75,P <0.05) . £h B Xt
T = BE BT A 2 38 P A R R s e (P <
0.05),
B SRl =R B R R R AR
0 KW 12 h/d I 23 feey , o 135% s 7E3h
JER S OKEEHS 12 h/d IR Z, 2 120% ; 76
JER 15 KK 14 h/d Ik 2R, N
20% o REFRBCAEEREE N S OKHERTHK 12 h/d i
5, A 19. 27 AEFR E R 5 KR 14 h/d By
W, K 17,94, FEER R 15 /K IT K 14 h/d B
RATEBIAL, I 1.57, 7E0 ~5 EREEmF, K it
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K12 h/d B 28 A R AR RO D R, Ui
WIRER BE A8 D0 T, T =i B 5 b 1 it ¥ E ) 3¢
55 FEERE 15 I he — WG JHE S f 1 0 28 R B 2R AR

—
o1
[=)

PRI

Seed germination index

2]
[=)

FFRFE
Germination rate of seceds/%

[=)

5
L AF Salinity

E1

3.2 BESKkERKNE=REEHNEEKR
LRI

FLAe AN 3 B 5K B R 2h iy 2K
RO (R 2) R =R LW EFRE N 0 ~
15 BReiEH AR, 7R 0 ~ 10 1 M bR A K 8K
U AR PR B 2 o AEARE DN 10 KW I
Ky 12 h/d o sk B 2 s e 2 10,10 h/d
IS SRR B Z s TEER R 15 I, I3 AR AR
A /0 T HA AL B, Wk s A5 23

25

20

15

10

SOOUA 0 AV T R A R R o 1 e 2 R R R R R
HT IR0 B, R FEE 38 o2 410 ) 9 = AR R R T A
ﬁo

KHERK 8 h/d
Flooding time 8 h/d
KFER 10 h/d
Flooding time 10 h/d
KR 12 h/d
Flooding time 12 h/d
am 7KK 14 h/d
Flooding time 14 h/d

HAF Salinity

AR EMKENKTHMHFHLZENRFEY

Fig.1 Different salinity and flooding time effects on seed germination rate and germination

TEEREE O ~ 10 I, Fifi 5 7K I 1S i, &) i
S RRER R SR NG D a3 7 12 h/d Gk #)
B {H. FEKHEITA 8 h/d i, Bl $h R
T = JHE T 3 R R M /L R R S 3 S B
o TE/KEEI Ry 10 h/d ), BiE 5 B2 3, 43
MRECEREAR S B 0, 72 R B2 o 10 B 3K 31 e KAH
516 4>, FEKHEIIHK K 12 h/d F1 14 h/d B, 43
PREC MR 2 e st s sk . S5 R R, S A
A ][] R 7K HE 0 vl — A BE R A i AR K

R2 ARHBEFKERKTHEERRKL
Tab.2 Growth status of seedling under different salinity and flooding time
HhE YISUHINNIS IIRREL i
Salinity Flooding time /(h/d) Division of suckers/ /> Plant height/cm

8 9 15 ~60

10 13 13 ~25

0 12 14 15 ~60
14 15 ~25

8 12 ~60

10 13 ~60

> 12 14 15 ~60
14 30 ~60

8 30 ~60

10 10 16 10 ~60
12 22 30 ~ 60

14 8 30 ~60

8 2 11 ~30

15 10 2 11 ~30
12 1 13 ~25

14 0 15 ~30
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3.3 AESBEMKERKINE=REES SN
FEZHFI

2 R T i K Pt WA ) AR KA O B
WLHEAR o RIS a + b Eh B FUK i
PEAT T 22500 S5 3 R, 3R B KM S
(28 HAE TR X i =1 BE B 4y i 4 R 5 &
A TR ERFEZW (P <0.05) , K& ry 22 |
YERBR R, $hE R KR . =R
FERLAJ I () I 28 25 1 1 0 R B UK I KR L
B AHURK, T P 2 1 3 A DR LR i R

K2 Bon i =i BE R Al AR R AE O Fh
112 h/d KRS S BAREE T 5, i85 61,8
mg/g; TEERIE 10 Fl 14 h/d /KN AL B AL HT
W2, 365 44.5 mg/g, TEEREE N 0 ~10 B, 4%
REEESAKGIETRE N 15 W}, ifF =i g st
LRRZBNME] . FEFREE SN O B, Bl A 7K s B Y
S0, TR = A A R i R I s U
/D AEERRE K 5 A 10 KR 10 h/d Fil 14 h/d
I IS 2R B B s TR R EE Oy 15 I, Bl 7K i I
KA, 2 2 B
zz KHEHK 12 h/d

Flooding time 12 h/d

JKHERK 14 h/d
Flooding time 14 h/d

e KA 8 h/d
Flooding time 8 h/d

oz KA 10 h/d

Flooding time 10 h/d

80

2]
[=]

HEESE
Chlorphy/ (mg/g)

0 "5 10 15
HPE Salinity

2 TEHBEMABHKTHHERSE
Fig.2 Different salinity and flooding time

effects on Chlorophyll content
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T 22000 AR R SR EE KM I S P 5L
BRI i = B G4l B SOD G PR A T
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BB E M0 (P <0.05) , oo I 4 38 T A A 1
SRR, ER B UK I I
13 5, B 0, g = b e 2 4l
SOD 3 M 4 1k e BT Fa . i = R E B4
SOD SATHPEFERREE 10,8 h/d ZKHE K b B F 5%
5 TR FE 15 14 h/d K IHC AT F k>, 7E4h
FER 0,14 h/d KR KA FE T AR, FEERE R
O I, I A HE B K 388, SOD 38 3 HE3 W 0k /5 78
EREER S ~ 15 I, B K HE I 3 0, SOD 4 i
S FREIETIR . AEKHEIHE K 8,10 h/d, BN
10 11 SOD 113 S5 A A ; FEKHE I K 14 b/
d Fh N 15 B SOD i A 2 KA o
Floating ow 8 bia K 2

k¥Rt 10 h/d KHERC 14 h/d
3 Flooding time 10 h/d DIDFlooding time 14 h/d

I

N

SOD.E % 1
SOD activities/(nmol/gFW)

[=]

0 5 10 15
R Salinity

3 AEEHEFKERIKTH SOD ZiFE

Fig.3 Different salinity and flooding time

effects on SOD total activity
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MDA Ry =20

PN (MDA ) J2 A% P 75 10 55 38 5 7 v i
R AR 5 55 1Y B 5 AR . MDA R B &0
PEAREF AR . FIH MDA & &t L
FAHE KA T I7 22 000, S5 R o, 3R K
I K T 119 28 AR TR R i = 4 E 4
MDA SE P A4 TR 52 (P <0.05) , H
FERE R R (F =14.65,P <0.05), /K ¥ Bf
(F=4.91,P <0.05) fimi # 2 HAEH (F =
2.891, P <0.05) {52k .

B 4 &R, 16 B A K K ik a T,
MDA SRBF-FR . 1 = BERLA) 1 MDA & 7
0 KR KN 8 h/d, 53] 0. 15 pmol/g
FW, 7EERFEH 10 KMERHC Oy 12 h/d 03T
MDA & 55K, & 0.086 wmol/g FW, ZEER K
0 115 B, B & 7K s B HE i, MDA 55 fE 55 A
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JEHIIN AEFRIE D 5 i, MDA 5 i it /K ¥ o 4
TN R K 5 7 R B S 10 B, Bt 25 /K 8 B 348
MDA S Se T ma R . FEKH I 8,12 Al
14 h/d i, BiigE £5 B3 0, MDA 5 i S5 RS T
o AERIEIH O 10 i, B £ 54, MDA &
NG R

s AKHERHC 8 b/
Flooding time 8 h/d

o KHERFK: 10 h/d
0.20 Flooding time 10 h/d

= /KHE 12 h/d
Flooding time 12 h/d

o KA K 14 h/d
Flooding time 14 h/d

MDAG &
MDA content/( nmol/gFW)

A Salinity

B4 AEEHEEMKERIKTH MDA 22
Fig.4 Different salinity and flooding
time effects on MDA content

4 The

4.1 AEHEMKEHKBE-HREEM TS
RoH

GISRCPITINPEY & iV & R i &7 -
FORAT RN T R R AR SR AR Bl
SR A ) B | o R B Y B B i
PREE PRt 1 (1 S B AR S S 1 A
TN IR A AR A A PO AR R R ER
Bt 52 J1 B s i B B, B4 # B A A AR S fE
ARG . BRI 3E MRV EE e
SRR (0 K, T I v ok R Wl B A5
YU 2 52 e o A 2ol At P R K S e A 2 B
THARAR A R b5 8 e i i
ABEWI K o T = BEBE RPN T A 2 R G R R
PSR AR— 2, BEER R 3 i L DL i T K
(o H 33X 5 7 B SCREALE 2008 4R 3R BE X H 57 AR
TR R — B FEEh B 15 W), i =4
R AR W] AR X ] B R R A O
SER, Bl ol U 240 i 0 7 DR X T e A B
BHEI W e, T A A JRE e g, DU 2 5 A 0 i e )
SERENE e RN AR

LA KO Aol S 2 09 B R T, AR T
P A, K I 2o S o AN T R T
KZF o RIS R, B 5 IR KA 2, Bl 9

PR 1 B T 4 R0 RN 4 S 4 3 b e, Bl T
32 B2 5 K B K Bl 19 J0 R B
SR i SRR T SRR W
HMTRFERSEFRREAE 28 h/d 10
h/d 12 h/d 3 F 14 h/d, it 5 BRiE 20 18 %)
BBFR - O B 50 45 S — 20, KT 8 h/d il
10 h/d {9 & ZF R & 2R 48 500 A8 1L, T e 2
DR Ay v AR A PR ) A i, SR X = b R 1
AR 1 I b 0 285 1T R i B K A o K B
K 14 h/d B} & 22 L 2R 50 B R L R B 5
B e R PP 8] 5, 7K W B T8 3 354 %) b - 3 i
A0 R, ASHIF 58 X6 Bh 7 i R AR T &
SRR, AR H R e 7 K SEATIR ST, J5 Sk AT
X VR = e BN R A S, R kAR KGR
Mo AL A T 1 — 2R

4.2 AREBEFMKEHNKNE=REEHERF
ERERST

FEKHRAT PR R Km0 FTR &
G R Rl 1 Wt 7/ 7 S R N N = B e B
T8 R Z (B )P 1 2 3R, A AR BT R IR
PR FE PR, D A R AN = B Y
TN W LR R 2 E Y L R ha Xt
T W) A A R 2 m R 3 ) H AR
H 2 38 AN E] e i KR —— 33
85 LR R K R A A PR R, ShAEE
SR B T R 1) S A 0 1) 3 4 s H R X UK
e ELULAY R B, Qi AR & L AR AR & B
S ABIFGE R R K B TRDEE I, TR =K e B4
W AZIK W 5, R ARAT B 2 1 ARG,
YRR A K R R = 34 0, DAt - ik 55
JKHEHIEE S B R RSN, Y R B 4
I RREE R N S W D, AEER B SR 10 B 55 1 e R
i,

[F) B, A0 A4 PR AR R 4 o ik /b, 5 R ) A
AP AE P R R L. AN [ KO i B A Ok
YA R R s A Y A KIS AR AR . X
AR 3 B PR35, 7K A A ) 2 30 L0 AN ] 19 43 AR
BobkE Y o SRR AE 10 h/d R I2 b/
d B HAE 8 h/d il 14 h/d sk Hp fE 8
10 JKHERT 12 h/d s bk , 28 22 4,
4.3 FAREBEMAKERNKNBE=ZREESEE
i N ab=A

SRy T A W EAHE BT K B Bl M aE S PR A

http: //www. shhydxxb. com



60 A PN 29 &

SxpE e — Z G A B A AR SN R ke G ko AR 4 41
SRR o X R E R Y M R
B AT A L BT A B T A T X
SR AR S T L A 1 A A o
MR R BOCEER Y LA, 42 a Fl b 2
W st RE R R AR, B K ETE—
FERRRE LI T 2 I I, S A A AR
KA PR R Wb SR 23 52 Wi B A P 16 6 A VR FKF
UAR I Fr i 2 R e RADG AR SR
SRR Z — o N SEI0 W — g R &) i B R
JEF R, AR O VAR OREE AR, 2R B R 15
B, MR R BT UL 15 ER BEANEE B AR
BERL AR

Bt 5 40 B (%) T v R K B I S, T =
BEFLY A ) SOD Kk, #a 7 Sk, Wi xf
TV % o W =R A T HHT A [F] K
W IR A A AN R ), AN R R 2 )i 3l SOD
FIR A AE AL B PR3 0 W B DR A0 i R
H7 AR ROS, B4 58 [ S 5Pk, 9> 7K 43 Wy 38 XF
Y% . SOD &7 H AR 3 i R 1 7, 1 i
TAEARIPU P . 1 =B BE 41 SOD B 14
TEERE 10 8 h/d 7K AE BN f iy, $R 32 0,14
h/d ZKHEH AL BT Je ik 45 R ud B, o R B A
Hh S K T ISR T — g B R A A

TP A A I8 A2 IR B, BN & A i A Ak,
AR ) 1E 5 T g 32 Bk I e 5 RE 3 B
MDA 25 i AL FR L= 1), & E 4H i o R
K2 /b al LA Wi A Al R, B R
% MRS R G052 05 5 I RE SR, B PR,
AT ARG i MDA & B FE S
BAKHT MDA A LR AR AN K, & Ak
) MDA R3 0 15 >0 >5 > 10, 7E7K 53 HpiE BREE
T, MDA R &= 5 E/KEA KRR, &Kl KA
Ff% MDA 2284 8 h/d >14 h/d >12 h/d >10 h/
d, 0 i = e R A A5 AR B R rh AF K I
N B VR i
5 5k

T = T A g R VT I Y VA I M Y S B
Filr, REASIE IV 55 K B ) K 3h 38 5%, I ALZEASTA)
B, A KR B[R], A BE R 19 53 i) A B
WA, FRFEXTHE =W B FA & 2R R IR
ORI =4 BERE 41 MDA 520 $5 K 5 6 B2 Fl K

http: //www. shhydxxb. com

TR 1 538 B AR 6T ¥ =0 JEE 50 &) 1 I 2 25
SOD 5 e K

ThE = E L &) 1 i 6% 38 2k 9 1 TR SRR A
AR AR BR A A [F] A A AE IR, o) v — 4
Pl & 25 5 R ZFHE B P ds i 36 B4 B[]
KNGS =R K 2F . 4hi7E 10 b/
d #1112 h/d BFHCAE 8 h/d Fil 14 h/d 43 k%2, H
HE A BE A R S K I RO = . 1
Bt =H BEFL 4 i SOD S 3% M MDA 5 it &
IR, H e RN v A 7K B X v A R AR
AR ARWFF AN TR R T B SL g0 25 3 7
TR T b, g =R BB Ah RS P AR 2R
ARG SZ H AR Z 0P B 1255 52, 7 i AT
RAWFSE o

S0k

[1] ENGELS J G, RINK F, JENSEN K. Stress tolerance and
biotic interactions determine plant zonation patterns in
estuarine marshes during seedling emergence and early
establishment[ J]. Journal of Ecology, 2011, 99(1): 277-
287.

(2] tpife, AW, R ShyE R X KRR 30 9 1
TR [T]. A4, 2007, 27(11) ; 4387-4393.
YANG Z H, TONG C F, LU J J. Effects of saltmarsh on the
benthic macroinvertebrate community in Yangtze Estuary[ ] ].
Acta Ecologica Sinica, 2007, 27(11) ; 4387-4393.

(3] Birb S ITT i =0 T B0 2R 0 B S T S R

[J]. TR AR R 2 24 ( FARBEEAR) , 2005, 26(2)
64-67.
CHEN 7 Y. Ecological value of Scirpus mariqueter grassland
and its utilization strategy in Yangtze river estuary [ J].
Journal of Henan University of Science and Technology
(Natural Science) , 2005, 26(2) : 64-67.

[4] ZHOU H X, LIU J E, ZHOU ], et al. Effect of an alien
species  Spartina  alterniflora  loisel on biogeochemical
processes of intertidal ecosystem in the Jiangsu Coastal
Region, China[J]. Pedosphere, 2008, 18(1): 77-85.

[S]  MIGE, Mg, FIa%, % B RoK AR (g kg
rttsgm ()], A2 IRk, 2006, 25(1) : 87-92.

XU Z G,HE Y, YAN B X, et al. Effects of nutrients and
water level fluctuation on wetland plants[ J], Chinese Journal
of Ecology,2006,25(1) :87-92.

(6] WM, Do, W oK, 5. QUL I U0 A N Ml J A 9 = AR
HEREFPHAR A I SEIR T (V). AESHR, 2016, 35(5) ¢
1-7.

HUZ J, MA Q, CAO H B, et al. A trial study on
revegetation of the native Scirpus mariqueter population in the

coastal wetland of the Yangtze Estuary [ J]. Ecological



14 PG , 25 R I 0 = R A 4l i A K B R 61
Science, 2016, 35(5) : 1-7 (15]  EW. KICAFh TR R 310 s A R B AR KRB AR

[7] DAVY A J, BROWNM J H, MOSSMAN H L, et al. (D], k. 2 H K, 2007.

Colonization of a newly developing salt marsh: disentangling WANG Q. The dynamics of plant community distribution of
independent effects of elevation and redox potential on the salt marshes in the Yangize River estuary as influenced by
halophytes[ J]. Journal of Ecology, 2011, 99 (6) . 1350- Spartina alterniflora invasions [ D ]. Shanghai: Fudan
1357. University, 2007.

[8] FOLHT. KRS A N B SR [ S H AR R [16] TICE, L#RE, FFHFY, F. SWRMER IR

P AT R A A AR IR [T ] A, 2013, 11 1704 SRR N o A (0], A 2L A5 22 4R, 2015, 39
(2):173-177. (7). 704-716.
LI HF, ZHANG G X. Influence of water depth and salinity DING W H, JIANG J Y, LI X Z, et al. Spatial distribution
coupling on growth of Scirpus planiculmis seedlings in of species and influencing factors across salt marsh in southern
Momoge national nature reserve [ J]. Wetland Science, Chong-Ming Dongtan[ J]. Chinese Journal of Plant Ecology,
2013, 11(2): 173-177. 2015, 39(7) : 704-716.

(9] k@R, Brasc, B BN MR X LMY E B (17] &, BN, Dipft, 4F. Miseq I 2047 B B J5 il =

Wi KA ] AR AGE, 2011, R R b L S WU SRR R[] B
30(10) ; 2165-2172. W RS2 R, 2018, 27(5) : 718-727.
ZHANG L E, LIAO B W, GUAN W. Effects of simulated ZHAO M, YIN C S, LI C W, et al. Using Miseq sequencing
tide inundation on seed germination and seedling growth of to analyze seasonal soil microbial community dynamics in
mangrove species Acanthus ilicifolius[ J]. Chinese Journal of reclaimed Scirpus mariqueter coastal wetlands[ J]. Journal of
Ecology, 2011, 30(10) : 2165-2172. Shanghai Ocean University, 2018, 27(5) . 718-727.

[10] ®%E, =HFL, FWPIE, 5. BRI KR A fE: (18] TR, ZEBIRMEN M B ALK AL 535 i =R AR PR
IR A R AR [T ], A 35274k, 2018, 38(9): BAMAEY Z MM ID]. Bl RIRIITER,
2995-3003. 2012.

XUE L,LI X Z, YAN Z Z, et al. Effects of salinity and ZHANG Z Y. Diversity survey in rhizosphere of diazotroph in
inundation on carbon storage of halophytes in the tidal salt the exotic invasive species Spartina alterniflora and two native
marsh of the Yangtze River Estuary, China [ J]. Acta species ( Phragmites australis and Scirpus mariqueter ) in the
Ecologica Sinica, 2018, 38(9) : 2995-3003. wetland Chongming Dongtan in the Yangtze River estuary

[11] Pk, Fraks, MR, 4. BRIGREICRME =1 [D]. Shanghai- Shanghai Normal University, 2012.

B2 (] 34 Je Ho e R BF g [T ] VDR i 5 7 (191 ZA. SHURFERHL = 15 B AEK RERE ] 5 R M R 5
15,2017, 26(7) : 1032-1041. Eﬁﬂﬂl?ﬁﬂﬁt[ 1. B ARGV R, 2014,
TAO Y D, YU K F, HE P M. Distribution of scirpus YUAN Y. Interspecific interactions of Spartina alterniflora
mariqueter on Nanhui coasts after reclamation and the and Phragmites australis and related factorsin Chongming
associated affecting factors[ J ]. Resources and Environment Dongtan wetland [ D ]. Shanghai; East China Normal
in the Yangtze Basin, 2017, 26(7) : 1032-1041. University, 2014.

[12] TSR, RE0, BURZE. MYOGEFHEXT K HE H-a [20] sk, B35S, /NI, 45 i REREAZUESR 5k
MALHILI]. HEFMOESE, 2010, 23(5) :20-24. %W%.ﬂ~ﬁ%%ﬁ,mm,ﬂ6%6M6%~
WANG Z X, WU T G,YU M K. Response mechanism of ZHANG Q, LYU X L, HE X L, et al. A rapid propagation
plant photosynthesis characteristic to flooding stress [ J ]. system for scirpus mariqueter[ J]. Chinese Bulletin of Botany,
World Forestry Research,2010,23(5) :20-24. 2016, 51(5) : 684-690.

[13] HRTM, DE—, Bk TR gL =4 (211 WA 5B A 0 M0 e A = TR B A K O FOR BIF T
FABEREERY S [T ]. VLAY 24z, 2011, 31(1) : [D]. ki #ARIGER:, 2017.

109-115. HU Z J. A study on population restoration techniques of
SANGZ Y, MA LY, CHEN F J. Growth and physiological Scirpus mariqueter in the newly formed tidal marsh [ D ].
characteristics of Magnolia wufengensis seedlings under Shanghai; East China Normal University, 2017.

drought stress[ J]. Acta Bot Boreal-Occident Sini, 2011, 31 [22] F5, &, WiE, 2. S ARMEE =R AR R IR
(1): 109-115. WL ARFHIEEBE 4l . HAAREA R, 2008, 21(4) .

[14] 3% 7. LUARPREL AT XS 2K Mol 3 R ) A B AR A ARRAE 2 539-542.

ABHHID]. dbat: pEBERBE R, 2015. WANG L, LI J, YANG J, et al. Discussion about
GUAN G F. Physiological and biochemical characteristics and reproduction strategies of Scirpus mariqueter in Chongming
molecular ecological mechanism of mangrove response to water Dongtan[ J]. Journal of Xinyang Normal University: Natural
stress [ D ]. Beijing: University of Chinese Academy of Science Edition, 2008, 21(4) ; 539-542.

Sciences, 2015. (23] SRUKIL, RES, B, 5. FxhFEERUERNEY

http: //www. shhydxxb. com



62

(SR I PN

29 %

¥k

[24]

[26]

[27]

[28]

[29]

TRBRFERIAOGHE J]. BIETFERESAR, 2016, 25(4)
575-581.

ZHANG Y J, SONG Y Y, ZHAO Y, et al. The influence of
Chinese herb extracts addition on the growth of duckweed
( Soirodela polyrhiza ) under laboratory conditions [ J ].
Journal of Shanghai Ocean University, 2016, 25(4) . 575-
581.

WETT, BEM, &S, .5 KPR 15 KR
AL B S 7 e KRR D] R bRl R 2222 4 (A SR
) , 2012,36(5) : 66-70.

HUANG X F, LI D L, JIN Y Q, et al. Physiological
responses and purifying effects of five emerged plants under
sewage submerging [ J ]. Journal of Nanjing Forestry
University ( Natural Science Edition) , 2012,36(5) : 66-70.
PRt AR S A A R (D). A A By
I, 1991,27(2) : 84-90.

CHEN S Y. Injury of membrane lipid peroxidation to plant
cell[ J].
84-90.
RIS T, HAWES I. Relationships between water level

Plant Physiology Communications, 1991,27 (2) .

fluctuations and vegetation diversity in shallow water of New
Zealand lakes[ J]. Aquatic Botany,2002, 74(2) ; 133-148.
PN WU TR XL K S5 A 0 1 T o e v Ak
ASCRPITEID]. 8. PREIFERY, 2015.

SUN P. Study on salt-alkaline resistance and removal
efficiency of nitrogen and phosphorus by several hydroponic
plants in coastal estuary heavy saline-alkali area [ D ].
Qingdao: Ocean University of China, 2015.

WE, B, ERAE. KR E X FOR R 1T & 1
wm[J]. B, 2018, 37(3) : 32-35.

CHANG H,YANG Y C, WANG E H, et al. Effects of water
and salt stress on seed germination of Polygonatum sibiricum
red[ J]. Seed, 2018, 37(3): 32-35.

RS, FEEE, K, & KRR T A RIS
Kt RHPRER A BT[], B BRI R, 2006,

http: //www. shhydxxb. com

[30]

[32]

[33]

[34]

39(11): 2214-2219.

WU X L, XIN PP, ZHANG Z E, et al. Studies on optimum
moisture content and heat-stable protein of rice seeds stored at
room temperature| J]. Scientia Agricultura Sinica, 2006, 39
(11): 2214-2219.

FRIA, TR, 5, 5. WKIE N BORAR T A B A A
NEBFFELI]. hEqRAE R, 2018, 34(13) : 68-75.
CHEN J, WANG J, WEI G, et al. Physiological and
biochemical responses of pepper seeds under waterlogging
stress[ J]. Chinese Agricultural Science Bulletin, 2018, 34
(13): 68-75.

BT AR B &L ] AR AR , 2003,
38(12): 11-14.

ZHAO K F. Adaptation to waterlogging stress in plants[ J].
Bulletin of Biology, 2003, 38(12): 11-14.

WRFH . 7K W30 %o 21 8555 Bk 40 17 2 A< B A AR PR 1 52
WD, BT PR, 2014,

OUYANG N. Effect of water and salt stress on the growth and
physi-biochemical characteristics of Syzygium hancei seedlings
[D].
I, T, WL, A IR K TR X 7R 5 80 Y e
WP R REFFEIARE M), AR, 2018, 38
(9):3014-3021.

LI W, WANG X, PAN Y W, et al. Effects of different water

Nanning: Guangxi University, 2014.

depths on  the growth and vegetative reproductive
characteristics of wetland vegetation in Lake Poyang[ J]. Acta
Ecologica Sinica, 2018, 38(9) . 3014-3021.

FERK, My, AN, 2. B B (Arundinella hirta) X
IS ARSI [ ], PRI R 272 4 ( B SRR}
JZ) , 2005, 30(2) : 325-328.

FUT F, ZENG B, YE X Q, et al.
responses of Arundinella hirta individual to flooding [ J ].
Journal of Southwest China Normal

Science Edition) , 2005, 30(2) : 325-328.

The reproductive

University ( Natural



134 PG, 25 « L A K S X VA — & e R 1 e Sl AR K A ) 63

Effects of salinity and duration of submergence on seed germination and
seedling growth of Scirpus mariqueter

HU Qianye', ZHAO Zhimiao'** ,LLAN Yanyue', ZHANG Xiao', XU Chenglong' , ZHANG Yinjiang'*
(1. College of Ecology and Environment , Shanghai Ocean University, Shanghai 201306, China; 2. FEngineering Research
Center for Water Environment Ecology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The survival mechanisms of seeds and seedlings of Scirpus mariqueter under the effect of salinity
and flooding time were studied to provide an important scientific basis to the ecological restoration of coastal
wetlands in the Yangtze Estuary. Different flooding time (8 h/d, h/d 10, 12 h/d, 14 h/d) and salinity (0,
5,10,15) were controlled through the simulation of tidal, then the impact of physiological indexes, such as
germination rate, germination index, chlorophyll, superoxide dismutase ( SOD) and malondialdehyde
(MDA) were analyzed. Among them, salinity had the greatest influence on germination rate, germination
index and MDA of seedling. Chlorophyll and SOD were mostly influenced in the interaction between salinity
and submergence. The results showed that the germination rate reached to the highest when the salinity at O,
and the flooding time at 8 h/d. The critical salinity of the seed germination was 15%c, and the number of
turns was the highest at 10%0 and 12 h/d. Chlorophyll was the highest under the interactive treatment of
salinity at 0% and flooding time of 12 h. What’ s more, the total activity of SOD was the highest at 10%o of
salinity and 8h/d of flooding time, and MDA was the lowest at 10%o and 12 h/d. The results showed that the
Scirpus mariqueter was most adaptable to moderate salinity (5, 10) and moderate flooding time (10 h/d, 12
h/d).

Key words: Scirpus mariqueter; salt stress; flooding environment; physiology and ecology; adaptive

http: //www. shhydxxb. com



