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Abstract: This pgoer studied the biomass, $ecies camposition, and diversity index of artificial
grassland plant comnmunitieswith different establisment duration in the urce region of the Three
Rivers, and examined the relationshipsof il physical and chamical propertieswith the changes of
the plant caonmunity bionass and gecies diversity The reaults shawed that the gecies camposi-
tion, functional group composition, and quantitative characters of the plant canmunities varied
greatly Soil moisture content increased with increasing gecies diversity, while il bulk density
was in adveree  Sil microbial biamass carbon significantly positively correlated with il moisture
and organic matter contents, but negatively correlated with il bulk density Soil organic carbon
content had a"V" type change, which was consistentwith the change pattern of il moisture con-
tent, and decreased with increasing il bulk density Plant community biomass had significant pos-
itive correlationswith the contentsof il nutrients and moisture, and the increase of the above- and
belonv-ground biomass of plant communities promoted the increase of il nutrient contents

Key words urce region of the Three Rivers plant community succession; il properties artifi-
cial grassland
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Tabh 1 Quantitative characteristics of artificial grassland at different cultivated periods (mean £ D)
Shannon-W iener Pielou
Cammunity Coverage Height Number of Aboveground biomass  Underground bianass ~ ShannonW iener Pielou’ s
age (a) (%) (am) ecies (g m™2) (g m™?) index index
4 85a 41. 35a 6.50 +1. 38¢c 440. 95 +32. 23a 1296. 92 +£63. 92a 2.2019b 0. 8583b
7 50d 21.33c 6.00 +0. 89¢c 182.73 £24.17c 454. 90 +58. 19b 2.2117b 0. 8356b
9 56¢ 22.58c 8.33+1.37b 219. 88 +6. 86bc 505. 06 £40. 49b 2.2045b 0. 8426b
12 80b 35.37b 19.67 £1.63a 255. 01 +£22. 55b 1190. 61 +67. 32a 2.7292a 0. 9626a
(P <0.05) Different letters in the sane column indicated significant difference at 0. 05 level The sane belon,
2

Tabh 2 Change of plant functional group biamass of artificial grassland at different cultivated periods (mean + D, g- m ' ?)

Cammunity age (a) Grass Sedges Forbs Cammunity biomasses
4 368. 22 £19. 23a - 72.73 £6. 35C 440. 95 +32. 23a

7 - - 182.73 £24. 17b 182. 73 £24. 17d

9 8.96 £2.21c - 210.88 £ 7. 46a 219. 88 £6. 86¢C

12 124. 21 £16. 76b 69. 36 £16. 31 61. 44 +8. 83d 255. 01 £22.55b
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Tab 3 Soil physico-cham ical property (0-40 an) of artificial grassand at different cultivated periods (mean + D)
pH
Soil bulk Soil moisture Soil organic Total Available Total Available
Cammunity density (%) matter nitrogen nitrogen phosphor phosphor
age (a) (g_an”?®) (g ka'") (g _ka'h) (mg_kg' ') (g ka'") (mg-_kg™ ")
4 1.34+0.111b 20.14+0.44b 7.76+0.04a 105.63+5.78a 2.22+0.23a 19.28+1.56a 0.81%0.20a 4.85=*0.29%a
7 1.53+0.06a 10.41+0.42d 6.53+0.010b 75.22+3.86c 1.34+0.11c 10.50+0.79b 0.60+0.11b 2.87 +0.19b
9 1.51+0.11a 13.81+1.03c 6.50+0.02b 65.11+3.77d 1.16+0.10c 9.70+£1.18b 0.52+0.10b 2.90 £0.42b
12 1.17+0.06c 26.07+1.18a 6.36+0.02b 84.84+5.87b 1.88+0.11b 18.27+1.10a 0.61+0.11b 4.80 +0.64a
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Tab 4 Partil coefficient between bionassesand il prop-
erties of artifical grassland at different cultivated per iods

Community Partial Partial ' F

age (a) correlation  coefficient

4 r(y, X2) 0. 9949 9.8704 0.0101
r(y, X3) 0.9992 25. 2749 0. 0016
r(y, Xs) 0.9941 9.1291 0.0118
r(y, X7) 0.9997  42.9519 0. 0005
r(y, Xz) 0.9991  23.2570 0.0018

7 r(y, Xe) 0. 9962 11. 4393 0.0076
r(y, X7) 0.9999  91.6671 0. 0001
r(y, Xo) 0.9994  29.5709 0.0011
r(y, X) 1.0000 191.6114 0. 0001

9 r(y, Xs) 0. 9987 19.7384 0. 0026
r(y, X7) 0.9997  44.5617 0. 0005
r(y, Xg) 1.0000  173.3549 0. 0001
r(y, X,) 0. 9944 9.4232 0.0111

12 r(y, Xe) 0. 9949 9. 8356 0. 0102
r(y, Xg) 0. 9901 7.0454 0.0196
r(y, Xg) 0. 9946 9. 6147 0. 0106

y: Biomass

5

Tabh 5 Partial coefficient between plant ecies and il
properties of artificial grassand at different cultivated per i-
ods

t p
Canmunity Partial Partial
age (a) correlation  coefficient
4 r(y, X3) 0. 9996 35. 3243 0. 0008
r(y, X4) 0.9971 12. 9505 0. 0059
r(y,Xs) - 0.9542 3.1884 0. 0859
r(y, X7) - 0.9449 2.8870 0. 1020
r(y, Xy)  -0.9521 3.1126 0. 0896
7 r(y, X3) 0. 9995 30. 7958 0.0011
r(y, X7) - 0.9532 3.3909 0. 0827
r(y, Xg) 0.9922 7. 9368 0. 0155
r(y, Xy) - 0.9541 3.1802 0. 0865
r(y, Xz) 0.9835 5. 4369 0.0322
9 r(y, X3) 0. 9846 5. 6251 0. 0302
r(y, Xg) 0.9041 2.1153 0. 1687
r(y, Xz) 0.9975 14. 1492 0. 005
12 r(y, Xg) 0. 9846 5. 6256 0. 0302
r(y, Xg) 0. 9989 21. 5832 0. 0021
r(y, Xg) 0.9993 26. 1655 0. 0015
y: Number of plant pecies
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