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1.1 XA
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AR L v, AT EREN O ER 20 om,
B 14 em), AEABEEE I E 34, h24 4, REALRRA
BRFE 3~5 bk, PRI N 3~5 cm. DI SoRIED Jy ki
BT, R A SRCIE SRS | W A A i
1T 3R
1.2 RKERH

RHEVHERFERE T, oA K kT pA
FEAE AR 0 A8 A0 RRAE S H R 6 1% 2 TR A, AR B
HE ARG BB i £5 0 B (FR B 35)i & 8 M ER AR
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41, 4l 3 NERE . AR AR ENER 2K
Hoagland & 77 Wi (pH=6.7)be i, 1 Hofh 3k 5 56 3 41
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WHEAT A3 . 76 A I i B b, R TRI R B A TR
DETHE S [A) A B P PR — B

MR E T A, AR,
SRR 53 do RIS A R, I RE R R R
I F R R S R 2 RO T 2R R L,
AR MR R A5, IF R IB K oh vk 155,
T 43 S A FH R 00 et A P P R ) R T SO RN R
JohE by BB T T, PR AR A
T 105CTFRT, J5T 80°C IR+ Z[H s, Frim
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1.3 ZFEBHFMNE

K F CCM-300 43 28 3 12t I 2t {000 7 i vt
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B R R Lk, i E A R E e
5 SR FH % 25 1 G250 Yefa ikl

m(Chl)=634(F35/F00)+391. (1)
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IMEAE Ry ZAR B 1) B S i R 26

1.5 HELAE

N FH SPSS A AT 50T, SR BRI 2 5 22500
1 Tukey PP HGETEIEAT 74k Bl 5% 4574 LS 45 22 57
2 5 A
2 ZER5W®
2.1 HEATARIE A T ARAT 4G R B
2.1.1 b B OB AR v RN AR A B 0 i

H L 1 AT AN TR] R X B ok v 1 e i 3 2
IRELAE: 5~25 #HEET, $hAE X bk & A fEd/EH; 75
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AN [ 6 o X i T A . T e 7 A
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Fig. 1 Response of shoot height and biomass of Suaeda salsa
to salinity
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Fig. 2 Response of chlorophyll content of Suaeda salsa to
salinity
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Fig. 3 Response of soluble sugar content of Suaeda salsa
leaf and root to salinity
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Fig. 4 Response of protein content of Suaeda salsa leaf and
root to salinity

2.2 BT ABRIE RAT -6 o B
2.2.1  EhEEXTRZE AR R RS G ) e B 43 A
X HRZHL T 5~30 0 BT B # et 2 S 5 ik an
K5 s LS Al &l BREREE 35 AbFE T BB %
MiZE Z A, HoAth kb B b P A 6% A ik el 2 I 5Ok
T 2 BB AR, (A BB Y RS %
K/IMFAEZE T BEAE R BE R3S I, B A AR 7R S D B
550 nm PR A% S S IGE AT 2T 713 BEE L (745~1 410 nm)
(R S SR 2RI 1 811~1 947 nim I8 BE 31 [l PN i
it R S i N W SR TR E TP

s0p 55
— 10
40F o
—25
30k 30
£
R 20
i
10
0_

1 1 1 | 1 1 ]
0 400 800 1200 1600 2000 2400
WA /mm

RS R BRI S S D' B i
Fig. 5 Response of reflectance spectra of Suaeda salsa at
canopy level to salinity
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Fig. 6 Correlation between reflectance spectra of Suaeda
salsa and physiological indicators
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3038 B B K AB A% /IME; Maccol . MTCI., Datt99 .,
REP F1 REIP JGIEHHIE 6 BO7E £R B 25 7 20 43 51353
I KAE M E/IME; DD Gk FEIEFR BEELE 25 F1 15
43 SR B e RAE AR/ ME; NPCL OGS R AR BE

R1 SRIBEFEER

Tab. 1

Hyperspectral characteristic indices

JE 20 F1 30 43 0lik B E R (E A B /ME; GNDVI Al
NIR/G Wi FRAEFE BOAE SR 25 Fnxd B2 431 18 3] d
KAB F i/ IME; NDVIDGERREHE $rE 3 B 30 Fxy if
4153 135 B e KAE AN e/ IME

JEIEFRAETE £

Y

wik

R
TCARI 3|(Ryyy — Ropy) — 0.2(R,, — RSSO)[R700 ]
OSAVI 670
1'16(R800 - R670) / (Rsoo + R670 + 0~16)
MNDVII (R7s5 = R745)/(R7s55 + R745)
MNDVIS (R755 = R730)/(R755 + R730)
Maccol (R780 = R710)/(R730 = Rego)
MTCI (R754 = R709)/(R700 = Reg1)
™M R350/R710
VoGD D715/D705
Datt99 (Rgso = R710)/(Rsso — Rego)
DD D754/D704
MRESRI (R750~R445)/(R705~R4ss)
MRENDVI (R750—R705) (R750t2Ras5)
NPCI (Reg0—R430)/ (RegoTR430)
VREI Roao/Rono
RETP 700+40{[(Re70 R780)/21-R700}/(R740~R700)
NDVI (Rg10~Re90)/(Rg10T Reo0)
GNDVI (Rg10~Rs60)/ (Rg107Rs60)
NIR/G Reio/Rseo
DCNI (R720~R700)/(R700~Re70)! (R720—R670+0.03)
Ry300 Ra300
Rsu6 Rsys
REP £ 680~760 nm I Bt N, AEBER Fk
Tk — B T B B AT o g ) D A
RI R735/R730

TCARI(transformed chlorophyll absorption in reflectance
index)/OSAVI(optimized soil adjusted vegetation index),

IRAREOT LU R R LR

MNDVI(modified normalized difference vegetation index),
ORI IH — A Bl ER

ORI IH — A Bl HR

Maccioni (maccioni index) F8%%.

MTCI(MERIS terrestrial chlorophyll index), F7/4)#F# kit
Hu S R R AR R

ZM (Zarco and Miller) #5%%.

VoGD (VoGDelmann index) #§%%.

Datt99 5%,

Datt99 5%

MRESRI(modified red edge simple ratio index), & IF 4Ll
LR

MRENDVI(modified red edge normalized difference vege-
tation index), 1&IFZLilIH—FL5%k.

NPClI(normalized pigment chlorophyll index), M4¢%1H—
A %

Vogelmann 2 (Vogelmann index), Vogelmann £ i1 8 4% .
REIP (red edge inflection point), £k NIHIRLLIAIHE -
NDVI(normalized difference vegetation index), JH—fbAi
g1

GNDVI (green normalized difference vegetation index), ¢
o H— e Bl £

NIR/G(near infrared/green)iT 2141 B 5 4 8 B 1) = S5
R

DCNI(double-peak canopy nitrogen index), X /Z A FEEL
Ra300 9 2 300 nm I BEAL 1) GTE [ 5%

Rsae N 546 nm I BEAL A6 S B3R

REP(red edge position)ZLiI i & .

R35/Rypo FEREFEEL .

T FOLRERHERS RO RE XD R FoR BRI R R AR, D, Fom— B REOLRE, Fhadomiii.

224 VHE

0l T A A T R R U T b Y L A

Y, TR A el R KR A Na™ il C
HAAREHTEME, H ol 26 1 X R AL 7 W

LA i I 1 s

ARHFFER W, % 40 7R R B IR T (30~
35) T, FhimBAERZ R T AN R AR BE A Il £ 0 AR
P A i [ D R A e R PR A R A K L
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Fig. 7 Scatter plots of hyperspectral characteristic variables
of Suaeda salsa and salinity
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Effects of salinity on physiological indicators and reflectance
spectra of Suaeda salsa in coastal wetlands
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Abstract: In order to analyze the response of physiological indicators (plant height, chlorophyll content, fresh
weight, dry weight, soluble total sugar content, and protein content) and reflectance spectra to changes in salinity,
Suaeda salsa in coastal wetlands was studied under different simulated salinity environments (0 (control group, CK),
5, 10, 15, 20, 25, 30, 35). The results showed that salinity levels had a significant effect on the physiological indi-
cators of Suaeda salsa plants. Low salinity levels had a stimulative effect on plant growth while high salinity levels
had an inhibitory effect. At 25 g/kg salt concentration, plant height, leaf chlorophyll content, fresh weight, dry
weight, and total soluble sugar content of Suaeda salsa were higher than those at other salinity levels and the con-
trol group. The protein content of Suaeda salsa plants treated with different salinity levels was higher than that of
the control group. The salinity levels showed an obvious correlation with the reflectance spectra of Suaeda salsa
plants. The reflectance of Suaeda salsa in the green and near-infrared bands gradually decreases with increasing
salinity treatments. Through correlation analysis, the sensitive bands of the plant height, fresh weight, dry weight,
chlorophyll content, soluble total sugar content, and protein content were determined to be 547, 555, 548, 556, 546,
and 2300 nm, respectively. The difference between hyper-spectral characteristics variables such as MTCI, MNDVII1,
DCNI, TCARI/OSAVI, and Rs4s under different salinities was relative large. Therefore, they could be taken as the
hyper-spectral indicators under salt stress. The analysis of the response of physiological indicators and reflectance
spectra of Suaeda salsa to salinity can provide an important reference for the further study of the ecological resto-

ration of degraded coastal wetlands.
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