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Abstract; Through vegetation investigation and soil analysis, this paper studied the evolvement of
soil quality during natural vegetation succession and after farmland reclamation in the Yancheng
coastal wetland of Jiangsu Province. Along with the process of vegetation succession, the soil physi-
cal, chemical, and biological properties in the wetland improved, which was manifested in the im-
provement of soil physical properties and the increase of soil nutrient contents, microbial biomass,
and enzyme activities. Different vegetation type induced the differences in soil properties. Compa-
ring with those in salt marshes, the soil salt content in reclaimed farmlands decreased to 0.01 -
0.04% , the soil microbial biomass and enzyme activities increased, and the soil quality improved
obviously. The soil quality index ( SQT) in the wetland was in the order of mudflat (0.194) <
Suaeda salsa flat (0.233) < Imperata cylindrica flat (0. 278) < Spartina alterniflora flat (0. 446)

< maize field (0.532) < cotton field (0.674) < soybean field (0.826), suggesting that positive

vegetation succession would be an effective approach in improving soil quality.

Key words: salt marsh vegetation ; reclaimed farmland ; soil quality evolvement; soil quality assess-
ment; coastal wetland.
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Fig.1 Study area and the distribution of sampling sites.
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Tab.1 Description of vegetation and soil properties in Yancheng coastal wetland ( mean+SD,n=3)

ES N FE 5 Sampling site
Index Sy S, S; S Ss Se S, Sg S Sy
FEBY 5 0 84 93 98 86 68 88 84 75 96
Vegetation coverage (% ) +2.5 +2.9 +2.1 2.5 +3.0 +2.9 +2.5 +2.8 +2.1
Y 0 1.48 2.37 2.66 1.58 0. 49 2.08 2.39 1.03 1.27
Biomass (kg - m™2) +0. 30 +0. 30 +0. 58 +0. 06 £0.07 £0. 10 +0.38 +0.12 £0. 17
FKE 24.23 26.17 39.21 47. 61 27.00 26.73 26.74 25.72 23.99 23.81
Water content (% ) +2.48 £2.52 £1.55 £1.11 +1.51 £6. 74 £2.23 +0.29 £1.51 £1.12
K 1.75 1.44 1.14 0. 87 1.67 1. 40 1.47 1.17 1.22 1.04
Bulk density (g + em™)  %0.05 £0.07 £0. 04 +0. 05 +0. 09 £0. 06 +0. 06 +0. 04 +0. 03 £0. 04
SEgRiAR 4.62 4.53 5.74 5.78 5.29 5.68 5.18 5.51 5.44 5.49
Mean diameter (@) +0.12 £0.07 +0. 04 +0. 08 +0. 15 £0. 09 £0. 10 +0. 08 +0. 06 +0.03
HkL 10. 48 10. 86 24.17 28.00 22.65 19. 44 16.56 19.95 19. 56 19. 90
Clay (%) +0. 19 £0. 10 +0.19 +0.33 +0. 46 +0. 65 +0.25 +0. 08 +0. 06 £0.08
ik 0. 46 0. 40 0.83 1.00 0.49 0.84 0.35 0.01 0.01 0.04
Total salt (% ) +0. 07 £0.07 £0. 04 +0.07 +0. 03 £0.08 £0. 05 £0. 00 +0. 00 £0. 01
pH 8.85 9.02 8.56 8.52 8.98 8.68 9.08 8.57 8.30 8. 40
+0. 09 +0. 08 +0.07 +0. 04 +0. 08 +0. 05 +0. 04 +0. 09 +0. 04 £0.05
A Bl 1.71 2.26 6.72 7.92 3.58 4.27 4.27 5.10 7.46 8. 46
Organic C (g - kg™") +0. 05 +0. 09 +0. 11 +0. 11 +0. 08 £0. 12 £0. 06 +0. 11 +0.12 £0. 10
£t 0.17 0.18 0.34 0.36 0.26 0.27 0.28 0. 60 0.93 0.96
Total N (g - kg™') +0. 01 +0. 00 +0. 00 +0. 01 +0. 02 £0. 02 £0. 01 +0. 04 +0. 05 £0. 05
HRUA 14.57 16. 30 21.04 22.11 19.29 19.43 18.58 41.40 67.39 79.24
Available N (mg - kg™')  %0.55 +0. 70 +0. 66 +0. 85 +0. 50 £0.73 £0. 47 £1.15 +0. 61 £0.70
e 0.85 0.77 0.68 0. 64 0.70 0. 61 0. 60 0.54 0.58 0.68
Total P (g« kg™") +0. 03 £0.03 +0.03 +0. 01 +0. 02 £0. 02 +0.03 +0.02 +0.03 £0.03
AL 4.93 12.42 13.85 11.75 7.56 4.71 3.96 10. 89 10.45 16. 44
Available P (mg - kg™') 0. 16 £0. 12 £0. 09 +0.10 +0. 05 £0.07 £0. 11 £0.20 +0.10 £0. 19
4 20. 19 20. 04 20.23 20.37 19.23 19. 30 18.62 22.12 21.42 23.46
Total K (g - kg™) +0. 09 +0. 06 £0.17 +0. 03 +0. 12 £0. 07 £0. 15 +0. 14 +0. 21 +0. 16
TR 0.28 0.25 0.17 0.22 0.22 0.34 0.42 0.39 0.43 0. 44
Available K (g« kg™') +0. 02 £0. 03 +0. 01 +0. 01 +0. 03 £0. 02 +0.03 +0. 03 +0. 04 £0.05
[EGRY LR RT3 8.09 17. 17 31. 62 48.04 9.78 13. 87 15.39 66. 04 61.32 81.37
Microbial biomass C +0. 14 +0. 12 +0. 19 +0. 22 +0. 14 +0. 20 +0.17 +1. 81 +1.55 +1.72
(mg - kg™")
(G LR =¥ 3.84 5.44 9.12 23.47 7.92 5. 40 6. 00 32.50 39. 63 42.16
Microbial biomass N +0. 11 £3.12 £0. 16 +0.26 +0.22 £0.28 £0. 10 +0. 89 +0. 61 £1.20
(mg - kg™")
O it 0.18 0.20 0.25 0.21 0.25 0.27 0.29 0.49 0.65 0.74
Urease (mg + ¢! +0. 01 £0. 01 £0.02 +0. 01 +0.02 £0. 01 £0.03 +0. 04 +0.02 £0. 01
< h! )
AL 0.26 0.39 0.96 1.12 0.31 0.35 0.97 4.12 9.63 10.52
Invertase (mg - g~ +0.07 +0. 04 £0.18 +0. 02 +0. 05 £0. 16 +0.38 +0.19 +0.24 +0. 47
«h! )
i S Ak Al 0.28 0.38 0.72 0.75 0.72 0.71 0.72 1.35 1.70 1.57
Catalase [ml + ¢! +0.02 £0.02 £0. 03 +0. 01 +0. 01 £0. 01 £0. 01 +0.03 +0. 01 £0.05
- (20 min) ']
T R il 0.04 0.09 0.32 0.36 0.20 0.20 0.36 0.54 0. 83 1.16
Alkaline phosphatase +0. 00 £0. 00 +0. 04 +0. 01 +0. 01 £0. 02 +0.03 +0. 02 +0. 01 £0.03

(mg-g' +h™")

S, Y& Mudflat; S, ~Ss : HAEK KL Spartina alterniflora; Sq ;W% Suaeda salsa; S; : [ Imperata cylindrical; Sq : 5K Zea may; Sy :FiAE Gossypi-

um irsutums; Sy CRE Glycine max.
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Tab.2 Correlations between organic C and some physical-chemical properties in Yancheng coastal wetland

ity A Bk AE SRR by A 2 A A
Index Organic C Bulk density Mean diameter Clay Total N Available N
2T Bulk density -0.884 " " -

SEHki4% Mean diameter 0.781** ~0.701* -

Kk Clay 0.739 —0. 668 * 0.906 * * -

4% Total N 0.751" -0. 558 0. 394 0.258 -

LA Available N 0.690 " -0. 491 0.296 0. 161 0.988" " -
WA YR B, 0.827" " -0.779** 0.471 0.382 0.928" " 0.899 **
A YA By 0.771" " -0.672" 0. 420 0. 346 0.954"* 0.927"*

% P<0.05; #* # P<0.01; n=10. [ The same below.
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Tab. 3  Correlations of soil enzyme activities and some
physical-chemical properties in Yancheng coastal wetland

bR O it WAL S BPERERR R

Index Urease Invertase A il Alkaline
Catalase phosphatase

AL H 0.977** - - -

Invertase

N ) 0.952** 0.914** - -

Catalase

o Al 1 i 0.959** 0.952** 0.922*" -

Alkaline phosphatase

EERIRT S 0.647*  0.674*  0.740*  0.801*"

Organic C

2R 0.980** 0.985** 0.964** 0.966""

Total N

KA 0.984** 0.995** 0.924** 0.964* "

Available N

A -0. 471 -0.354  _0.671* -0.465

Total P

LT 0. 470 0.537 0. 446 0.569

Available P

oK -0.562  -0.517  -0.495 -0.411

Water content

N -0.747* -0.710" -0.642% —0.597

Total salt

pH —0.695* -0.735* -0.765"* -0.728*
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Fig.2 Soil quality index (SQT) under the salt marsh and rec-
lamation farms.
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A€ Gossypium irsutum; S,o : K5 Glycine max.
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