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Table 1 Names and classification of plant community configuration

AR AR LT # R REVE o2k
Sample code Chinese name Latin name Community classification

SG1 Je bk + B i o Neriumindicum Mill + Viciasepium Linn #E 5 Shrub-grass
SG2 AT + H 3k Bambusa multiplex( Lour. ) Raeusch. + Medicago sativa Linn #E % Shrub-grass
SG3 WA + BT Hibiscus hamabosich et zuce + Viciasepium Linn WE T Shrub-grass
Gl =R Trifolium HLA Grass
S1 Az 3 e e Cassia corymbosa #E K Shrub
$2 e i g Amorphafiuticosa 1. WA Shrub
BL i Hh Bare land # 4 Bare land

e B3R 7 AR, 53 3R 5E — A Smox Sm iy I3 RBEBEAL S A fUM ) 2R G A 0] S0 5
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Table 2 Mechanical composition of the soils relative to plant community configuration

e e bR HLR K Tt é’lﬂ?b’?*ﬁ Bk Wy B B L
Sample code Soil layer(em) Sand Coarse silt Medium and fine silt Clay Physical clay
1 ~0.05mm 0.05 ~0.0lmm 0.01 ~0.001mm <0.001mm <0.0lmm
SG1 0~10 20. 62¢ 50. 56a 23.47¢ 5.35¢ 28. 82b
10 ~20 20. 82¢ 51.23a 21.83¢ 6.12b 27.95¢
20 ~40 20.94b 50.75b 22.05b 6.26¢ 28.31b
SG2 0~10 27.06b 45.73b 21.33¢ 5.88b 27.21b
10 ~20 18.17d 51.03a 24.15b 6.65b 30. 80b
20 ~40 23.15b 48.90¢ 21.82b 6.13c 27.95b
SG3 0~10 13.47d 54.12a 26. 10b 6.31b 32.41b
10 ~20 20. 17¢ 48.98b 23.90b 6.95b 30. 85b
20 ~40 17.92¢ 45.86¢ 28. 16a 8.06a 36.22a
Gl 0~10 11.76d 45.01b 35.30a 7.93a 43.23a
10 ~20 12.69d 49.44b 30.09a 7.78a 37.87a
20 ~40 14. 66¢ 51.76b 26.56a 7.02b 33.58a
S1 0~10 48.17a 31.48¢ 15.78d 4.57d 20.35¢
10 ~20 21.76¢ 51.09a 23.15b 4.00d 27. 15¢
20 ~40 16. 69¢ 55.91a 21.19b 6.21c 27.40b
S2 0~10 31.27b 42.54b 22.36¢ 3.83d 26. 19b
10 ~20 25.78hb 47.73b 21.52¢ 4.97¢ 26.49¢
20 ~40 18.22¢ 51.82b 23.61b 6.35¢ 29.96b
BL 0~10 25.87b 47.48b 20.81c 5.84b 26.65b
10 ~20 35.40a 41.17¢ 18.28d 5.15¢ 23.43d
20 ~40 64.65a 22.43d 10. 13¢ 2.79d 12.92¢

e — 2 R AT, AR R R 22 R B3 (p <0.05) , T [A] Note; Different letters in same depth and in the same column indicate signifi-

cant differences (p <0.05). The same below
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Table 3  Soil physical properties relative to plant community configuration

BEABE/

B ‘ iE AE ' E'\?LIEU*{. —{T%E‘L@JE‘ ﬂF%%‘??FWﬁ AL l?ﬂl‘lﬂ%?kﬁ
Sample code Soil layer Bulk density Total porosity ~ Capillary porosity ~ Non-capillary Capillary porosity/ Field moisture
(em) (gem™?) (%) (%) porosity (% ) capacity (g kg™")
Non-capillary porosity
SG1 0~10 1.28 £0.25b 45.61 +£12.20b 28.10 £7.74b 17.51 £2.21¢ 1.6la 278.5 £21.2a
10 ~20 1.29 0. 38¢ 47.45 £9.53b 25.63 £4.67c¢ 21.83 £3.05b 1.17¢ 252.0 £15.7b
20 ~40 1.33 £0.33d 46.15 +£7.65a 25.23 £5.01b 20.92 £3.0la 1.21c 240.0 = 14. 6b
SG2 0~10 1.37 £0.21a 41.85 £5.76¢ 26.05 £1.06¢ 15.79 = 1.52d 1.65a 255.0 £15.0b
10 ~20 1.39 £0.29b 43.43 £6.76¢ 25.99 £3.12¢ 17. 44 +4.26d 1.49a 241.0 £12. 4¢
20 ~40 1.45 +0.32b 41.30 £5.45b 25.05 £3.65b 16.24 +3.62¢ 1. 54b 230.0 £12.1b
SG3 0~10 1.22 £0. 36b 48.74 £8.24b 27.15 £7.17¢ 21.59 £5.48b 1.26¢ 284.3 £28. 5a
10 ~20 1.26 +0. 48¢ 48.99 +6.43a 27.00 £5.26a 21.99 £3.65b 1.23b 260. 0 +20.2a
20 ~40 1.32 +£0.52d 47.47 £3.41a 26.01 £4.58a 21.41 £6.34a 1.21c 252.1 £23.5a
Gl 0~10 1.04 £0.29d 54.61 £10. 80a 29.16 £8.20a 25.45 £4.12a 1.15¢ 287.6 £25.6a
10 ~20 1.21 £0.33¢ 47.48 £8.89b 25.06 £2.25¢ 22.48 £2.66a 1. 11¢ 255.9 £23.2b
20 ~40 1.48 £0.41b 36.98 £6.63c 21.04 £5.12¢ 15.98 £1.32¢ 1.31 220.0 £20. 5¢
S1 0~10 1.19 £0.27¢ 48.55 +10.40b 28.60 £7.67a 19.95 +1.26b 1.43b 240. 0 £20. 6¢
10 ~20 1.24 £0.35¢ 48.79 £9.46a 26.10 +10. 12b 22.69 £0.87a 1. 15¢ 238.0 £18.7¢
20 ~40 1.40 £0.36¢ 40.90 £6. 89b 24.21 £4.89¢ 16.69 £5.41b 1.45b 235.0 £7.8b
S2 0~10 1.15 £0. 14¢ 48.89 £2.33b 27.95 £3.18b 20.95 £5.23b 1.33¢ 246.6 £10. 1¢
10 ~20 1.22 £0.25¢ 45.84 +7.86¢ 26.55 5. 64b 19.29 +1.45¢ 1.38a 239.1+9.7¢
20 ~40 1.38 £0.21¢ 39.44 +4.69b 25.10 £2.23b 14.34 £2.77d 1.75a 237.0 £8.8b
BL 0~10 1.43 £0. 36a 39.92 +4.82d 20.00 £9. 12d 19.92 +1.53b 1.00d 230.1 £16. 6d
10 ~20 1.52 £0.49a 38.71 £5.37d 16.20 4. 34d 22.71 £1.20a 0.70d 210.1 £12.8d
20 ~40 1.66 £0.52a 36.92 +9.50d 15.03 £2.93d 21.92 £0.99a 0. 68d 208.8 £12.5d
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—s5.00L Plant communities in soils different in depth

#: A—8%EH, PRFHFERERBFE (p<0.05) Note: Different letters in the same column indicate significant differences (p < 0.05)

1 AR pH B Y /N T 3 L

Fig. 1 Decreases in pH by percentage as against the bare land under different plant community configuration

x4 TEEYHEREENT LIE pH THRE

Table 4 Variation of soil pH relative to plant community configuration

AR 1 pH
Sample code 0~10 em 10 ~20cm 20 ~40cm
SG1 8.35+0.08d  8.38+0.05¢  8.43 +0.05¢
SG2 8.31+0.10d  8.33 £0.05c¢  8.38 +0.02c
SG3 8.65+0.04b  8.56 +0.15b  8.46 +0.12¢c
Gl 8.26 £0.07d  8.25+0.08c  8.29 £0. l4¢c
s1 8.20+0.01d  8.37+0.08¢  8.58 +0.02b
S2 8.38+0.13¢  8.33£0.07c¢  8.38 +0.03c
BL 9.62+0.11a  9.30 £0.06a  8.75 +0.08a

e B R FHER W 24 5 8.3 (p <0.05) , T[] Note: Different
letters in the same column indicate significant differences ( p < 0.05).

The same below

2.2.2 +EEEHhE MRS FTLLAE e X
Hi1 5 Eh B (NaCl) A F 4.4 ~5.4 gkg ™' Fi At H 4 L)
G, R R T 2.5 g kg ' LLF, FREIEE N
48.45%~90.46% ., Gl (=M ) ST EHE
1 g kg 'DIF, K8 IE %+ HEbr v o DRI A T A 9t

P 4 A o D + HEER oy
F5 TAEYHEREEX TLHEBETUHE

Table 5 Variation of content relative to plant community configuration

+ 3 5 R & Soil total dissolved salt

S AT

Sample code

(NaCl,g kg™")

0 ~10cm 10 ~20cm 20 ~40cm
SG1 1.50 £0. 04b 1.70 £0. 02¢ 1.70 £0.01¢
SG2 1.60 0. 03b 1.70 £0. 02¢ 1.60 +0.01c¢
SG3 2.00 +0.01b 2.30 +0. 06b 2.20 +0. 04b
Gl 0.40 £0.00c 0.80 +0.02d 0.60 £0.02d
S1 1.50 +0. 03b 1.40 £0. 03¢ 1.40 0. 00¢
S2 0.60 £0.01c 1.10 £0.01d 0.90 £0.02d
BL 4.40 £0.02a 5.40 +£0.02a 4.40 £0.01a

2.3 AEEMBEEELEEAERMMEXE

0 ~ 10cm JZ I 3 32 BB AR5 b3 AH 5 3 A 45
RufLIEH (K 6), HHEAE S BALBE BE ALK
JE TH e p oK AR S A O s 4 pH 5 R
AR IEA G
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Fz6 AEEMEEZEO~10cm RREELEBREERAOMBEXME

Table 6 Pearson correlation coefficients between major soil physical and chemical properties in the 0 ~ 10cm soil layer relative

to plant community configuration

BD" TP? cp¥ NCPY FMC>’ pH TDS®

BDY 1

TP -0.927"* 1

cp? -0.862"" 0.789"* 1
NCPY -0.394 0.605"* -0.011 1
FMC®) -0.772*" 0.773 " 0.775*" 0.253 1

pH 0.476 " -0.429 -0.677 " 0.178 -0.382 1
TDS® 0.641"" -0.474" -0.779 " 0.238 -0.489 " 0.865" 1

1)BD:% & Bulk density;2) TP B fLFRJE Total porosity;3) CP: B4F FLERE Capillary porosity;4) NCP: 3 45 fL B2 £ Non-capillary porosity;5)
FMC ; H [6] 4% 7K & Field moisture capacity;6) TDS: % &k & Total dissolved salt. * /R p <0.05; = = /K p <0.01

3 F ®
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EFFECTS OF PLANT COMMUNITY CONFIGURATION ON PHYSICAL
AND CHEMICAL PROPERTIES OF COASTAL POLDER SOIL

Wang Lu'®  Zhong Qicheng'® Lu Ying'*

Liu Qian'’

Cao Liufang'’

Gong Jinnan'®  Wang Kaiyun'*'

(1 Department of Environment Science, College of Resources and Environmental Science ,East China Normal University ,Shanghai 200241 , China)

Abstract

(2 Key Laboratory of Urban Ecology and Restoration ,Shanghai 200241, China)

To explore effects of plant community configuration on physical and chemical properties of coastal saline

soil , soil samples were collected from fields that had been under plant communities different in configuration for 10 years in

polders on east beach of Chongming Island for analysis of physical and chemical properties ( soil mechanical composition,

bulk density, porosity,field moisture capacity, pH and total salt content) . Results show that compared with bare land,

shrub-grass land increased in physical clay content by 57. 8% ,decreased in bulk density by 13. 7% ,and increased in total

porosity and field moisture holding capacity by 18.2% and 17. 8% respectively; grass land decreased in bulk density by

27.3% ,increased in total porosity and field moisture capacity by 36. 8% and 25.2% ,respectively,only in the top soil lay-

er (0 ~10cm) ,and improved the mechanical composition of the soil in the 0 ~40cm soil layer, by decreasing its sand con-

tent by 65.3% and increasing its physical clay content by 94. 6% ; And shrub land decreased in bulk density by 16. 3%
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and increased in total porosity and field moisture capacity by 8. 8% and 13. 0% ,respectively,in the 20 ~40cm soil layer,
but did not have much improvement in its soil mechanical composition of the O ~40c¢m soil layer. The three plant communi-
ties showed significant positive effects on pH and total salt content,that is to say,they lowered soil pH to 8. 5, making the
soils fit for crop growth,and reduced NaCl content down to 2.5 g kg ™', which falls into the category of slightly salt-affected
soil. Correlation analysis of main physical and chemical indexes of the soils revealed that bulk density was in extremely sig-
nificant negative relationships with total porosity, capillary porosity,and field moisture capacity and in extremely significant
positive relationships with soil pH and total salt content. Based on this study, it is held that the configuration of shrub-grass
community is more conductive to amelioration of the physical and chemical properties of the saline soil in coastal polders.

Key words Plant community configuration modes; Saline-alkali soil; Physical and chemical properties
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