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Changes in Plant Communities and Soil Enzyme Activities of Artificial Grasslands
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Abstract The changes in plant communities and soil enzyme activities of artificial grasslands with different cultivation ages
were investigated in the headwater areas of the Yangtze and Yellow rivers in China. With the increase in cultivation ages, the
abundance of most plant communities and soil nutrients changed in a high - low - high pattern, i.e., “V” pattern, while the forb
biomass and soil bulk density in an adverse pattern. The sedge biomass increased gradually, but soil pH presented a decreasing
trend. All enzyme activities presented obvious differences among the grasslands with different cultivation ages. The activities
of urease, invertase, cellulase and alkaline phosphatase changed in a “V” pattern. The protease activity ascended, while
polyphenol oxidase activity descended with ageing. Stepwise regression analysis indicated the correlations at different
degrees between enzyme activities and plant community and soil properties. The species number, plant height, underground
biomass and soil moisture have direct positive-effect on the activities of most hydrolase, while bulk density and pH have direct
negative-effect on the activities of most selected enzymes. All soil enzymes were regulated by environmental factors in direct
or indirect paths. Tab 5, Ref 34
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Table 1 Quantitative characteristics of artificial grasslands cultivated in different periods (x+s, N=10)

TEHAE R i Wi Ho LR R A REEY R KLY
Community  Coverage Species Aboveground biomass ~ Belowground biomass Grass biomass Sedges biomass Forbes biomass
age (t/a) (PI%) number (p/lg m?) (p/g m?) (p/g m?) (p/g m?) (p/g m?)
4 85a 6.50+0.39 ¢ 440.95+1.89 a 1296.9242.66 a 368.22+1.46 a - 72.73+£0.84 ¢
7 50d 6.00+0.31 ¢ 182.73+1.63 ¢ 454.90+2.54 b - 182.73+1.64 b
9 56¢ 8.33+0.39 b 219.88+0.87 be 505.06+2.12 b 8.96+0.50 ¢ - 210.88+0.91 a
14 80 b 19.67+0.43 a 255.01£1.58 b 1190.61+8.20 a 124.21+1.36 b 69.36+1.34 61.44+0.99 d

[l AR PR R AR BRI E0.05 KT 22 S B 3. R IR

Mean values followed by different letters in the same column are significantly different (P<0.05). The same below

R2 AEEEFERATE T EBURE (s, N=10)
Table 2 Soil physicochemical properties (0~40 cm) of artificial grasslands cultivated in different periods (x+s, N=10)

AR IR faaiy W AR R AR U A%
Community age  Bulk density Soil moisture pH Organic matter Total N Available N Total P Available P
(t/a) (p/g cm-3) (/%) (w/gkg") (wigkg") (w/mg kg) (w/gkg") (w/mg kg")
4 1.34+0.04 b 20.14+0.17 b 7.76+0.01 a 105.63£2.00 a 2.2240.08 a 19.2840.54 a 0.81+0.07 a 4.8540.11 a
7 1.53+0.06 a 10.41+£0.42 d 6.53+0.01 b 75.2243.86 ¢ 1.34+0.11 ¢ 10.50+£0.79 b 0.60+0.11 b 2.87+0.19 b
9 1.51+0.04 a 13.81+0.38 ¢ 6.50+0.01 b 65.11£1.31d 1.16+0.03 ¢ 9.70+0.42 b 0.52+0.04 b 2.90+0.16 b
14 1.17+0.02 ¢ 26.07£0.39a  6.36+0.01 b 84.84+2.11 b 1.88+0.04 b 18.27+0.37a  0.61+0.04 b 4.80+0.22 a
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Table 3 Activities of soil enzymes (0~40 c¢m) of artificial grasslands cultivated in different periods (x+s, N=10)
ARIAER ) A | N PEW IR
AR R I P R L4 AL
Community Polyphenol oxidase Alkali
age Urease Protease (Purpurogallin, w/mg Invertase Cellulase phosphatase
_ -1 -1 > - q
(t/2) (NH,-N, w/mg g) (Try, w/mg g') o) (Glucose, w/mg g™) (Glucose, w/mg g) (Phenol, w/mg g")

4 0.22+0.00 ¢ 0.80+0.01 a 0.45+0.01 ¢ 0.79+0.02 b 19.22+0.07 ¢ 0.31+0.00 b

7 0.19+0.01 b 0.90+0.01 b 0.42+0.02 ¢ 0.38+0.01 a 17.51£0.43 b 0.254+0.00 a

9 0.18+0.01 a 0.92+0.01 ¢ 0.38+0.02 b 0.37+0.00 a 15.97+0.31 a 0.47+0.00 ¢

14 0.28+0.00 d 1.21+0.00 d 0.27+0.00 a 1.01£0.02 ¢ 20.56+0.03 d 0.98+0.00 d

x4 TIEEEMSEMEEHMEZENEXKR
Table 4 Correlativity between activities of soil enzymes and plant community traits
n 4 Y Y ) Y

X, 0.5293* 0.0591 -0.2458 0.8545%* 0.4084 0.4003
X, 0.4072 -0.0983 -0.1282 0.7729** 0.2681 0.2581
X, 0.9179** 0.9751%* -0.9375%* 0.6648** 0.9675%* 0.9719%*
X, -0.1530 -0.6187* 0.4453 0.321 -0.2968 -0.3078
X 0.5711* 0.0994 -0.2927 0.8871** 0.4532 0.4425

*xP<(.01, *P<<0.05. [ The same below
FR 2 [] AN [R) R B 1) 22 571 (P<<0.05) .
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Table 5 Correlation analysis between activities of soil enzymes and soil factors
Yl yZ Y3 y4 Yi y6
A -0.881%* -0.6260* 0.7281%** -0.8836%* -0.8254%* -0.8114**
Z, 0.9192%* 0.665** -0.7565%* 0.9751%* 0.8859%* 0.8824**
Z, -0.4823 -0.8104** 0.6682%* -0.0453 -0.5893* -0.5981*
Z, 0.1756 -0.3018 0.1254 0.6209* 0.0549 0.0458
Z 0.3719 -0.0890 -0.0711 0.7652%* 0.2656 0.2575
Z 0.5709* 0.1350 -0.2885 0.889%* 0.4757 0.4685
Z, -0.0468 -0.3630 0.2819 0.3731 -0.1007 -0.1006
Z 0.6178* 0.2282 -0.3743 0.8871%* 0.5408%* 0.5366*
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