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Study on Ecological Degradation Diagnosis of Suaeda salsa in Coastal Wetland Based on Changes of Soil Moisture
and Salinity Content. ZHANG Ying-lei, WU Yan-hui, LIU Hong-yu(D , LI Yu-feng, QIU Chun-qi, ZHOU Shi-wet,
HUANG Wan-chun, ZHOU Yong ( College of Marine Science and Engineering, Nanjing Normal University, Nanjing
210023, China)

Abstract: Moisture and salinity are the basic characteristics of soil in coastal wetlands, and are the key factors affecting
the growth of Suaeda salsa. The study selected Yancheng Coastal Wetland of Jiangsu Province as research area. The diag-
nosis of Suaeda salsa degradation state was determined by analyzing the relationship between soil moisture, salinity and
Suaeda salsa. The results show that: (1) Soil moisture and salinity were closely related to the growth of Suaeda salsa, and
were the key factors determining plant individual morphology. (2) Soil moisture and salinity of Suaeda salsa was between
18.61%—-32. 18% and 2. 53—-20. 33 mS - em™", respectively, in the normal state. During the maturity period, the average
plant density was 44 plants + m™>, and plant height and root length were between 14-23 and 12-20 cm, respectively, with
many branches and high single plant coverage. The ecological index range was between 0.8 and 1. The soil moisture of
Suaeda salsa was between 8.03% and 35.45% and the soil salinity was between 0. 69 and 34.25 mS - em™', in slightly
degraded and moderately to severely degraded states, showing a large fluctuation and low stability. During the maturity pe-
riod, the average plant density can reach to 1 516 plants + m™, and the plant height and root length were between 17-56
cm and 5-19 cm, respectively, with few branches and low single plant coverage, and the ecological index ranges were
[0.6,0.8] and [0, 0.6), respectively. The results of the study could provide scientific basis for ecological degradation

diagnosis and restoration effect evaluation of coastal Suaeda salsa.
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Table 1 Design of sampling plots
FEX G 5 FEX 2 FK ERYaiiy Bisf 1] TR FEJ7 5
FEIX 1 2% U8 R I ) A S A 32°43'10"~32°43'16" N, 2021 4E 4 A 26 1-1~1-26
i3 [X. 120°55'27"~120°55'28" E 2021 4 6 A 26 1-1~1-26
2021 4F 10 A 28 1-1~1-28
FEIX 2 ST IR R T ER 0 H 32°43'16"~32°43'08" N, 2021 4F 4 A 18 2-1~2-18
ALK MR X 120°55'28"~120°55'40" E 2021 4E6 A 20 2-1~2-20
2021 4F 10 A 20 2-1~2-18
FEIX 3 TS I R P ik 32°52/20"~32°52'41" N, 2021 4E 4 A 8 3-1~3-8
0% X 120°56'42"~120°56'52" E 2021 4 6 A 3 3-1~3-3
2021 4F 10 A 4 3-1~3-4
FEIX 4 SRR X AR50 A 33°36'22"~33°36'23" N 2021 44 H 8 4-1~4-8
B AR X 120°31'11"~120°31'11" E 2021 4E 6 H 8 4-1~4-8
2021 4F 10 A 8 4-1~4-8
HEX 5 T D3 ) R Y 33°23/03"~33°23'05" N, 2021 4 10 J1 20 5-1~5-20

120°42'57"~120°43'05" E
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Fig.2 Technical route for diagnosing the ecological degradation of Suaeda salsa based on

entropy weight grey correlation analysis
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Fig.3 Changes of soil moisture and salinity in sample areas

2.2 ERMMEEEFMBAANMAR ST LSE
FFEXAS [R] IR BT T £h b i 3% 7 8 2 00 fn A K
W F AW A K AR e, 3] 10 H B e, R Rk A=
K, R B EME AT AR SR AR KR
(El4), FEX 1 E RS IEIX, B & 0] 5 b 4%
BARA AR E 1Y R, FL 5 BE | SRR 55 B DL R bR R Y 3
WRA A ., 43 38 36.95 T 43 4. 7. 06 43
F11. 25 emi; B S, 56 b B2 1) b 8 2% B 3k 44
B - m™ BEA R 44% , FEFERE R 20. 25 em, iR
15. 83 em,— 2 43 B B 0K 35 5 430 R 9 AN AN
8.19% , FEIX 2 £k HHd%E & F8 An(E 2 I 3 22 1k, BR
R MO ARFRPRIITE 6 H ik KAE, 10 H WA fir
A, SHEDX 1 AH B, AR AR TR B2 d5e K, AR b ik
29. 86 cm; A | BRAR AN FEARE I /N TAE X

1, e 2 RBH AR S HAERR AN S B . FEIX 3 A
Y & 01 28 S A0 Tl e 32 ) R R B R R AR, BT
Ji A2y 508 B, 5 RE | S o R A ) 2 0
B A B 4350 18. 82 F 445, 0. 38 F 43 AN,
127,48 em , AHHCFEIX 1, i X AR B A fL B K, IR K
AR/ | O B £ b B 2 B T A A
PRV R TCOMEURRIE . FEIX 4 DA A 28 e
], Fh B ) TR R R A K, BT oK 208
A1 408 B, 75 PRBR T PR AR K A AR 1k
PEREIX 3 AR HRR RIS R TE K, 430354 31. 98
43,0, 14 F 434530, 46 cm I 1. 48 cm; 5 A2
W1, DX R M (R AE SRR X 3 AT, HLSE AN
SRR 1A EG FEDR S BT %) 5 b ks PR 5
SRR AREIN; 15 R R K XA REIX 4 M L,



- 1072 - SR OSSN N 4 539 &

WU B AR Rt AR AR AR

3200, 60 - 9.
2800} ol N st
. 2400+ < 7L
£ 2000} i 1&(2
#1600} =30 N =yl
= 1200} # 50| =40
=800t ek

0 A S 0 0

10, 50 18
16}
8 40 14}
2 <3 N 5ot
fé 4 22 § é M
2 § 10 § 4
0 N SN N3t

FEIX1 FEIX2 FEIX3 FEIX4 FEXS FEX1 FEX2 FEIX3 FEIX4 FEIXS FEIX1 FEIX2 FEIX3 FEIX4 FEIXS

FEX 45
@ WM (4)1) s 0 4K (6)1) : @ Bz (10) .
B4 FHEXIRMEEMBFMNMER ST ST

Fig. 4 Morphological changes and characteristics of populations and individuals of Suaeda salsa in sample areas
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Fig. 5 RDA ordination diagrams of soil moisture and salinity and the Suaeda salsa
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Table 2 Mean value of ecological degradation indicators of Suaeda salsa at maturity

X %= W/ (Fk - m™?) w5/ % 5/ em R/ em BARRTE I % — IR
FEIX 1(CK) 44 44.09 20.25 15.83 8.19 9
FEIX 2 20 33.26 38.78 13. 00 2.90 7
FEIX 3 508 51.22 28. 88 7.25 0.55 0
FEIX 4 1516 55.23 32.21 6.10 0.18 0
FEIX 5 144 49. 42 30.53 11. 06 1.97 3
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Table 3 Grey correlation coefficient and weight of Suaeda salsa ecological degradation indicators
TR I R AL
KX S5 — — ;
M B i K b —BRR
FEIX 1(CK) 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
FEIX 2 0.968 0. 877 0.728 0.758 0. 861 0. 462
FEIX 3 0.613 0.915 0. 852 0.410 0. 672 0.373
FEIX 4 0.333 0.873 0. 806 0.410 0.643 0. 362
FEIX S 0. 880 0.935 0. 829 0.511 0. 786 0.422
AN 0.274 0. 086 0. 090 0. 208 0. 136 0. 206
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Table 4 Soil moisture and salinity and plant status of Suaeda salsa in sample areas at maturity period
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BEIX2 20~35 28.1 5-~34 11.0 16~80  2021.0~42.133.3 17~56 38.8 8~19 13.0 0.5~8.6 2.9 3~15 7
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