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Effect of Salinity on Growth and Fluorescence Parameters of Coastal
Restoration Species Sesuvium portulacastrum

LIU Wei!, CHANG lJia-nan, ZHANG lJian-lin!, LIU Jin-lin*, QIN Yu-tao?, ZHONG Yi-yun?,
GAO Xiao-feng!, XING Hao?, XIA Li-hua?, SUN Bin!, HE Pei-min®”
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. East China Sea Environmental Monitoring Center,

State Oceanic Administration, Shanghai 200137, China)

Abstract: To explore the appropriate salinity and appropriate region of Sesuvium portulacastrum growth, the
growth and chlorophyll fluorescence parameters were measured simulated artificial ecological floating bed for
hydroponics in constant temperature incubator. The results showed that the growth of S. portulacastrum was well
at 0—15%o salinity conditions, and seawater with 10%o salinity promoted its growth. The relative growth rate and
fluorescence parameters were inhibited when the salinity was 5%o and above 20%.. The light energy utilization
and electron transfer efficiency of S. portulacastrum decreased under salt stress, and regulatory energy dissipation
increased, thus affecting photosynthesis. When salinity reached 30%o, S. portulacastrum death finally. Therefore, S.
portulacastrum had a good potential for ecological restoration and marine vegetables development at the
appropriate temperature, the salinity of 0—15%o water area could be the restoration application area, while 10%o
salinity could promote its growth and cultivation of marine vegetables.

Key words: Sesuvium portulacastrum; Chlorophyll fluorescence kinetics; Salt stress; Ecological restoration;

Marine vegetable
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155514 & (Sesuvium) & 73 A T3 EAR . MRS
JUHRS BV A B B i R ) AR T,
SRR, BT SR, TR R R AR A
SRGFAFHERER Y, #ETHEHFH(Aizonaceae),
2 A AR Mg 7D i RRT N U 1 3R A 1) 22 A
Y, RHEARRRIE, BRI, BARGRMA.
R RE 71, FFREI B 225 0K LA 3% I S
W TAESBE, FnlRiE R Gk i e,
SR IFIRG S T2 B A SOW R i AR S 12
HOHAAE . SN AESIFIRERRE X SR, &
SBE T BIFRRY AT B, B T C X
IR X, R BRSNS a5
MRS, BRAKIRSE, UG S T 3515
W IBERE T X AESBE, (iR a b
Wit B o L ARG AT, TR R R R I
W S AR AR KRR S E R, R XA
WA BOCEAEF BDCR SLER, BeS i i e D i
EREE MR X, AR b T AR &
8, RIKSAESHRBE TRREKRE,

WSS E YA 8 B, FRIE MY 1 Fl, B S. portu-
lacastrum, XLk FTT, 24 H7E H ShpLi
U &8 B 7 2 Brae Sy v, FRE I T O
DAL NaCl B £ 560 B G AT P e, R4 -1
B (RiEK EENE IR, MR SRR
FHE/KGERE, W 0 AR 3R 1, SR A 2 15075
25 TURMREE I SR F 7K 35 5 R 7 R B il B i A=
IR 2 MR IR 4, RARRE
B, CHEREBHEEEYAEK B EEY N,
EE IR E SR A, VA sl S S0
A A . PR A S50 7R R IRIR S T K B
F%, PRV AN R R B AR SR E M, BRSNS
[) 6 B 2% F N U D G 1 A R BURD Y A A AR
He N, N AR S TF IR AR M AE SR M
FHARIEE /KBRS I 5 AR PR AL H R S 4%

1 PRI ¥

1.1 PPREAR R T

BN FBCEHEEESER ZERE, B
T B & e A Al K BT RS R B R, 3l )
0. 5%o~ 10%0+ 15%0~ 20%0~ 25%0F1 30%03% 7 N2k
FERFEMVERS 228 IR, B FRER TR 1) E B AR/
T 0.5%0. HKHEZE PAREEHT T, 0 K THE),

0~10%0 N K E, 10%0~20%0 A £, 25%0~30%0
N R

WA KRB . K 3435 5) i 5 U (Sesuvium
portulacastrum), M A FE 4 NZEAT, BT 2
ANZEATH R, ESRAKIEBE 3 Ik, PR LB KT
3, RIGHEER LE TG LY 3d, B4
WG, ERKIFBE 3 K, FHHULFI Ca(CIO). ¥ HTH £
5 min, FHEBE KGR 3K, EmEmEHAk EEE
CIFAOAHIR) o 7EIBRL B NI R R E A 2B
W3 L, FAEMA e 5 gD, (kg
R, BEERITFIR.

R A T30 56 45 S 1 B I S A ) o o L R AN
G, BHEE S MNER, BkAES AN
7 ANERE R IR A, I He R N
300 umol/(m? s), BREHE 12 h/12 h, FEASIEN
(25+1)°C, 43 dill 1 REESE, LKA AR K E
DAYERFER RS, & 1 8 IR, 5597 35d Jm, ;X
FH R B Ao

1.2 &

BIGAT I E R R = BE (He) B BT (Wa), ik
6 25 RS PRI E AR = B (H2) s EAREL(S) fF
B (W), EEURK (L), MAHXAKFK(RGR)FIHY
KA (H) WA 0 A KARAS s AR ORI A ) b
YR RIE I KGR . RGR=(W2—W1)/W;
H=H,—Hy.

1.3 HERSENIE

M2 R & I E 2% Jeffrey 25091 5 -5 52 [10]
777, BL0.1 g Mg S, FH 10 mL 80% 14 i
JOAEEL, FEAREEI 2% FCE 24 h, ZEE O
JE U BIEW, FHEEEHER K 663, 664, 645
F1 647 nm b e SEAE, T A4 E (Chl)
1 (mg/g), Chl a=(11.930Dess—1.930Dga7)V/ (W x
1000); Chl b=(20.360Dg47—5.500D¢e4)V /(W *<1000);
Chl a+b=(20.20Ds4s+8.020Dsgs3)V/ (W <1000); X H7,
V NIRBURAARI (ML), W i R E(g).

1.4 HERFCSHHIPE

AR A BOR FIW 06 & A 2 7538
SMIatol, Y 2SS A R, SR I RSt
FIDIREZ BIF, PS 11 JEA)6 RE e 8 =2 240
i, FHEOCREER, 7 EBAMLH RIS R,
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T LA 28 329 6 S 0% F SR VB A 6 & R 5t
T 6 R 52 198 353 ol 2 200 1) B g v 0,

25 25 98 6 2 40 5E {8 FH 4% [E Dual-PAM-100
PCHAT AEAE IR ES FR A6 B RS B B Fr, 28 20 min
WA ER S, R R ONDI R LA, P S 3ROk
SR, AR RIOGREE R (R Fr) IEE 7 Ot
(Fo)~ I RRN(Fm)s bt =T =&Y ()],
TR E RN E T 7 2 [Y(NO)T. dEefh
TR ZE(NPQ) F K HL A5 88 R (ETRmax)~ 64K
K ZH(OP)-

1.5 HdEacs

KA Excel 2013 3t Fidf b AT b2, % H
SPSS 19.0 BEATBARRIZ T Z 73 M MIAHICHE 0 #r, (2
F KN P<0.05. SR Duncan y:3H(T % & HLEL,
K H Graphad Prism 7 4.

25 oA

2.1 MXAEKEMEKER

IR HAT 35 d [R5, SXTIEAHEL, #hE 25%0
HT30%o A0 FH, i HA P I By 1A HH 3 BH S %)<l 25 B
%, R B A R L . AR SRR 30%07K 5 )5

H e RIS, 2T IR RER, WD
HEL A, %1%%@@%%&%75@%, HIR A

KT mBiE RS, MELLER NS Tis
By, IAEMRE T ERFE 30% AL LA 2 #
REAEAR, (EARKE, HARAEPRIR R AR A BN .

AL AT, R 10%0 0 IR R AH X A KR
MR EOE I, HREiE, TR R B,

H

R iE
08 30r
a
ab -
2 06l g
# = g 201
% .

H 5 041 =
='E 10}
5 02 o
E =
0 d 0

5 10

20 25 30 0 5
EhF S ahml) (%o)

B 1 AFEER B

10
+h 1 Salinity (%)

VRO AR . IR g K&, b B AR PR RO 2 57

Vi W JE R SR U R R . s
K B R ) A VR K S 7R (O R, 2RI R SR, 2
R R K B WEE KT 2R 5%~ 15%015 77 (P <0.01),
fief JoR B T 0 BT T R E 5%o0~ 15%0i3 K I 32 461, 1t
S HSESRERRKE, B, RS
AR R RIE,  HAHRT A K 2 0 HE B ey
ERIE 209040 HE AR K0T HE B fay, (HARNAE K
ﬁiﬂi& PR KR 2 2 R (P <0.05), HEWTE
52 Eh e, OSBRI AR RYERRAE K DUK
(ISl

22 HGREE

STHEH F i) Chl a+b. Chla A1 Chl b & A
. BEEREEIE N, MY Chla+b. Chla 1 Chlb
TEMEIL NG LA RS, Ui
H 35 B (15%0~20%0) AT {2 2k 5 145 5 Chl a #1 Chl
b &R, AR TEE/EHE 2). Chlafil Chlb &
HEAEAFEREA EEZS, HChl alb ikH
REZER, YA A SCR R SRR 1
M. ThEE 20% A0 5 XY Chl a+b & &2 7+
#(P<0.05), UiBHILEHEMRITIASZEIZE MG, St
G E N, mEpm IO EaRMNERE, b
HAE A e

2.3 HERRKNSH

if i Dual-PAM-100 13 11238 A i 2640 &
HI SRR PO, Hhsok EE%F;@A@(ETRW)
I PO A i A SRR (] 3).

B K REFEAL R (Fyl Fr) SRS PS 11 YA
O BLGREFE RIS, R A 5 i 1) =

05}

Pk i B Height increment (cm)

15 20 25 30 0 5 10 15 20 25 30
h1E Salinity (%o)

B3#(P<0.05). F.

Fig. 1 Relative growth rate, root length and height increment of Sesuvium portulacastrum under different salinity. Different letters upon column indicate

significant difference at 0.05 level. The same is following Figures.
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Chl (mg/g)
Chl a/b

: : 4 b h < 1 1 1 1 L 1
30 0 5 10 15 20 25 30
Lh 1 Salinity (%o) IR Salinity (%)

Pl 2 RIFEIERFE T St A ) Chl &A1 Chla/b 3846

Fig. 2 Changes in chlorophyll contents and Chl a/b in leaves of Sesuvium portulacastrum under different salinity
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Bl 3 NREHEE T Difg ik i SR & BRGSERN . FolFa: BOKGEEFALRCE; For WIIRYEE; Fn: BORIOE; [Y(ID]: SERROGALE BT~ &;
[Y(NO)]: AR5 1 RERARHUMI R T & NPQ: ALV K REL ETRmax: IKF TEEBREE; qP: SBIL AR K R 5.

Fig. 3 Changes in chlorophyll fluorescence parameters in leaves of Sesuvium portulacastrum under different salinity. F,/Fm: Maximum photochemical efficienc;
Fo: Minimal fluorescence; Fn: Maximal fluorescence; [Y(II)]: Actual photochemical quantum yield; [Y(NO)]: Non-regulatory energy dissipation; NPQ:

Non-photochemical quenching coefficient; ETRma: Maximum electron transfer efficiency; gP: Photochemical quenching coefficient.
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R PRTE 2 SR, REPRIG B S AMERONIA B B K
PREE, BRIt — DI 4507

#h I 10%0 40 2 (11 41] 46 52 ' (Fo) FH 45 K% (Fm)
BIRK, M 25% A B IF B /1N, Fo 7E K AR B
(5%0~20%o) i I R 4F,  FEIR KR e Eh B 535 PR A1
(P<0.05); Fm 7EH £ 5 (10%0~ 15%0) 40 FH I K 3L K.
Uf, RERFE. R BRI K AR HE f 247 HH B 1 o

SEBR G BT R Y (1)]HE % K FES A 5%0~
15%o i A SZ2H0H], Hm, HEEEERE, £
FE 20%0F1 £ B 25%0 A0 BRI 25 T P&, IF HAEEh
30%0 R BLZE B A0 T, AR M R AR =
T [Y(NO)] 2 & fE A Ak P 15 M fe EFE I &=
e, HARMUN, IR SRR R R
IKEE AT AR 15%0 A0 EE I [Y (NO) AL, 1H 51K
ER R AbPHE BV A 035 22 R (P>0.05); 2R 20%0Ab HE
frmr, EOGRERI A 2R BAR, Wi =28 pyad >t e
AIREXT B iE AT s B 25%0 b FR 1 i K T3
fih kb B [ (P<0.05), 15 BA LB (1 ' BE I FH 26 A i
7R TR ] Be AR A PR W E i AR AL,
[Y(NO)4EFFTER B /KF- o

WY, TaRSTHAE SR
EATIM, MimER =268, 23 TN
R (H TR AR R). e (CLRE g 1) 77 20
TH ) R 3 25 % 6 (M 28 32 W WG D6 i RBUR A,
RE KT P2 A6 T) . Yt 220 K R EU(QP) 2 i
LR R R, A K R
(NPQ) i B YRR A THFER R 5. I 3 7]
W, qP FE& Eh L AL [R5 .35 7 7, (HBEEREE B
TFEAWT T B, UL RE R AL B I TEA T T
B NPQ W e Wt H T ik 78 3R B 25%o) (1 FAKEHK
&K, H[Y(NO) At AL

e K L A% 33 28R (E T Rimax) S D E 0 A
R FAZIB R . EhE 10%0 A3 ) ETRmax 1
SRR A TG 35 22 5, (H 5 2R 1E 25%0 A BE (1) B3 22
5 (P<0.05), 7 T HTAE680R 2 2 & ia i
SR s 2R FE 5%o0~25%0 b A] ) ETRmax TG 2 3 2 7
Wi BA I Y R R e ARt K F AR BB AR I

3 ZiipAitie
SR DI 5 220 30%0 b FRU AR FED),

EAEE R WAMFAEH, 30 g/L 1) NaCl £
Jilil EL 2 i S A AR R IE P A B B B B . A

WRIGHKAF T, 30%0Eh ELIN 27.6 g/L (1) NaCl i
TR R G FRAR K 28 R ORI SR 30%0
BRI A S B, 20 35%0, TAF T i
IEW ARSI, ERPEE fEEe X
B, W R ML LA AE R A AF, BTLAER
5 30%0 b (1) G FE R AR E IS0 T BT
Bz, Wele 2B AR AR, bk
BRI 2 5, ISR 30%0 44 AT 1
iR

W E A, 1EERE 10%0 B 15 AR K
Febrtb g, Uk A A K ERR KRR, U
IS I S Re e e it il U I AE KRR B, R
RMRAMKE, KT SN EA NI, O
IR B E RS W UTAE 5%0 AR T 20%0
SRR AR Z BN, (EEE 5% AHN 4K
HHEL T 10%0 MK, TR BRIk ClI
SRR A T IHIEH . AR, f£—% Na*
WENLE N, CrAGRERAEMEYAEKNIER, H
FETCEUE Nati, W 2= A g fE R, %3 B
RUABAR ) Nat B, CIP=AE THndE, 24ihpE
29209 10%o B F= A2 A E D, SR T A Eh R Tt s,
Na B3, WSS K. Mg?t. Ca? i ili
B, Nats CHRZRFAEREFIERM, KAB IS B
I, REARROKIEME, FTRE T RE T, AAIE OE
YIRBET 08, FED PR TE R 52 Sh M E RS, B AR
R e, RAREINE, WEMEH, 2RED,
PrEATEPESE OO MoK BE 71 R B, SALOCHT,
FeAAEH PR, RASEENRR R, 7F
M LB AR fhen. BEEIH].

KR TR A E e . SR
BT R ER B R A S, AR
FRERBATME, 250GEERHBEIRE, &
RIGLE SRR, FEMHET, A SRR,
e E N, HM SRR R KA
tho XATRERM GRS E FRAARE, MR
WLk ZM T B TREIRESAEmR TR tEEn, i3t
TR T 22 16 AP0, XA e i i L 1 AR R
1E = BB N AR A AU Mo S S AR
MR T, g aaRxnaER, Bl
K AN IR AE F N, AR A2 K AT 52 21 5 2 3
IR SRR CSH B DR KD, & E Ak
L, I PS N G E RGN $hEIX 20%0
B, WU ERE AL B AR, (HSLPRobE
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K, HFAEBRCRA R ShEIE 25%0 i, Aiidkf
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RGudHATAME, FEE A R RE DA4ERE L RE

AT AR R AR, FF i SRR
Pl e e HEAT PR FH B R e Re s, (HS 3%
15 25%o I U HE AN AR PR, AAFE IR E 3 i, e
REFIH R TR, WIHLGIRER . BRI, Y7
T2 ERA T, BEg I I RFE BN T IR SRS
PR, BT RDGREH RIS, SFEPHLEREA
AT, XN T YIS R, YR
Z5 T, BRI a N2,

A0 A TR R AT S I i e T
WO Ao A KR AL, R iR & T
BT o UEHESR ¥ K AR N F T 8 8 SR KR 1)
HARA, g DU B NG ARSI E R 1 ),
HAS VR IRE AR KT B 0~15%0 7K, B
BRI AERKE, v DUE S WCEIE YR BroK ik
I E TR . FEELRE 10%0 I, 3 Ttk B i e A
SRR, WTLURTS R R, HAE R R AR
T R MR, WA BRI KESEIT KT
Sto MKIRIE S UG H AR AR, 15 U5 KRS AE
7 N AT TR 3 R AR DX e, AR IR A=
BN 24 TR A O kR, EE R B R A R
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