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Physicochemical and biological characteristics of coastal saline soil under different vegetation
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Abstract: Taking seven plots of coastal saline soil under different vegetation cover in North Jiangsu
as study sites, this paper studied the seasonal fluctuations of soil basic physicochemical and biologi—
cal characteristics, and analyzed the relationships between these fluctuations and vegetation cover.

In the test plots, there was a greater variability of soil basic physicochemical and biological charac—
teristics. The average soil electrical conductivity was lower in crop plots (0.95 dS * m™') than in
natural vegetation plots (2.77 dS * m™") , but parts of the crop plots showed an increased soil elec—
trical conductivity compared with pre-planting. Overall, the soil fertility of the plots was generally at
a low level, with the hydrolysable nitrogen content averagely lower than 50 mg * kg~', available
phosphorus content ( except fertilized plots) lower than 3 mg * kg™, and organic matter content
less than 1% . Due to fertilization, the soil conditions in crop plots somewhat improved. For the test
coastal saline soil, its electrical conductivity and nutrient level were the key factors affecting the
vegetation distribution and plant growth, and soil electrical conductivity was most important. There
existed close correlations between soil nitrogen and phosphorus contents and soil microbial amount.

The seasonal fluctuations of soil characteristics were closely related with vegetation type and human
disturbance, being relatively stable under higher vegetation coverage and lesser human disturbance,

and dramatic in bare land and castor experimental plots.

Key words: coastal saline soil; soil property; limiting factor; coefficient of variation; disturbance.
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Pk S ME B RR. 2009 4E 5 7 X i A7 ol b it A
— U HEAE HE 360 kg« hm %, 43 ok B R 5 AR
R(1: 1) . ERRFP ARG 7 B R RIS AM
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Table 1 Characteristics of vegetation in different sampling
plots ( 2009-08) ( mean +SE, n =3)

TR T T i
Plot Density Coverage Height Biomass
(plant *+ m =) (%) (em) (kg+m™?
BA 0 0 0 0
JP 350 £26a 55 £4b 20 £3cd 0.42 +0. 10bc
LW 270 £16b 95 +3a 130 +3b 1.45£0. 13a
HY 8 +2¢ 20 +3¢ 45 +7¢ 0.14 0. 05¢
BS 1 £0c 25 +6¢ 130 +22b 0.22 +0.58¢
HL 20 +3¢ 90 +3a 150 +9b 1.95 +0. 42a
BL 1 +0c 65 +7b 220 +17a 0.89 +0.07b

BA: #ft i Barren land; JP: B i & H S. glauca — A. anethifolia
land; LW: 23135 P australis — I cylindrica land; HY: 55535
FeHy K. wvirginica transplant land; HL: 5325 %E/EH K. virginica contin—
uous cropping land; BS: B R 56 #s R. communis experiment land;
BL: B FRZE/EHL R. communis continuous cropping land. [A] %1 A [F]/NE
FhREFIRZEF B E( P <0.05) Different letters in the same column in—
dicated significant difference at 0. 05 level. | [f] The same below.
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Table 2 Physical and chemical properties of soil in different sampling plots ( mean +SD, n =6)

P ol & o WA KPR A AT AU
Plots Bulk Water Electrical Hydrolyzable Available Available Organic
density content conductivity N P K matter
(g*em™?) (%) (dS+m™")  (mgekg') (mgrkgh) (mgekgh) (%)
BA 8.44 +0.2le  1.69 +0.12a 30.40 £2.86c 5.29 +1.29a 35.31 £2.58f 2.31+1.0lb 266.97 £21.10a 0.51 £0. 10c
Jp 8.52+0.07d 1.26+0.07¢ 28.15+0.84d 2.75+0.60b 40.25 +1.79ef 1.04 £0.58b 244.17 +10.40ab 0. 54 +0. 06bc
LW 8.64 £0.07¢  1.22+0.07¢ 30.54 +1.16¢c  0.27 £0.07d  47.86 £2.97cd 0.81 £0.34b 205.26 +£27.05¢ 0.58 0. 13bc
HY 8.72+0.16b  1.34+0.22b 32.61 +2.37a 1.76 +0.67c 42.12 +1.89de 2.19 £1.02b 214. 11 +40. 89bc 0. 66 +0. 09b
BS 8.84+0.34a 1.36+0.18b 33.16+2.63a 1.24 +0.98d 54.30 £1.56ab 10. 17 £3.02a 222.35 +41. 19bc 0. 61 0. 12bc
HL 8.64 +£0.34c  1.38+0.06b 31.97 +1.23b  0.54 +£0.19d  49.91 +4.54bc 1.92 £0.42b 203.71 £26.28c 0.83 0. 08a
BL 8.62+0.41c  1.25+0.08¢c 27.98 +£1.48d 0.25+0.05d 55.95+3.68a 11.16 +£6.04a 207.18 +19.71c 0.82 +0.17a

®3 NEEFESEHT

Table 3 Load of principle component of environment factors

s F 43 Principle

Variable 1 2 3 4 5 6 7
pH 0.76 0. 60 -0.08 -0.18 0.13 0.02 0.00
+ 425 Soil bulk density -0.72 0.39 0.38 0.41 -0.12 -0.03 0. 00
7K Water content 0.18 0.95 -0.22 0.15 -0.02 0.01 0. 00
i, 5% Electrical conductivity -0.96 0.16 0.22 0. 00 0.11 0.00 0. 00
7K fF A Hydrolyzable N 0.93 0. 00 0.29 -0.06 -0.18 0.09 0.00
B Available P 0. 54 0.13 0.79 -0.23 0.05 -0.07 0. 00
FHAEN Available K -0.93 0.08 0.29 -0.18 0.05 0.12 0. 00
AHLF Organic matter 0.73 -0.26 0.20 0.58 0.15 0.05 0.00
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Fig.1 Salt-water dynamics of different sampling plots ( mean +
SE, n=3).

BA: ¥t H Barren land; JP: B 2B 5 1 S . glauca — A.  anethifolia
land; LW: 23549354 P. australis — I cylindrica land; HY: #2555
FeHb K. wirginica transplant land; HL: 8325 /E# K. virginica contin—
uous cropping land; BS: B FRiL I M R. communis experiment land;
BL: BFRi&E/EHL R. communis continuous cropping land. T[] The same

below.
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Fig.2 Soil nutrient dynamics of different sampling plots ( mean + SE, n =3) .
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Table 4 Correlativity analysis between soil properties and microbe numbers and characteristics of vegetation

Xl XZ X3 X4 XS Xf) X7 XX X‘) Xl() Xll X12
X, 1
X, 0. 820" 1
X, -0.571  -0.849" 1
X, -0.143  -0.323 0.738 1
X 0.724 0.968** —0.764" -0.224 1
X, -0.332  -0.681 0. 684 0.397 -0.732 1
X, -0.747  -0.872" 0.944** 0.709  -0.776" 0. 646 1
X -0.415  -0.666 0.751 0.659  -0.550 0.178 0.843" 1
Xo -0.645  -0.715 0.834" 0.794" -0.640 0.612 0.944** 0.816" 1
X0 -0.681  -0.753 0.486  -0.155  -0.698 0. 490 0. 506 0. 268 0.261 1
Xy -0.531  -0.848" 0.946**  0.636  -0.792" 0.785" 0.907** 0.668 0.798" 0.614 1
X1 -0.666  -0.676 0.456  -0.183  -0.682 0. 608 0.375 0. 059 0.120 0.927** 0.614 ]

X,: £ 5225 Soil bulk density; X,: B, 53 Electrical conductivity; X;: /Kf#4:%( Hydrolyzable N; X,: F%{# Available P; Xg: B Available K;

Xg: A ML Organic matter; X,: 40 Bacteria; Xg: ELA Fungus; X,: JZET Actinomycete; X,: FH# 75 & Vegetation coverage; X, : F-YJ¥k R Aver-

age height. * P <0.05; * * P <0.01.
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Fig.3  Microbe number dynamics of different sampling plots

(mean £SE, n=3).
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