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Changes n plant conmunitiesand il m icrobial physiological groups of artificial grassands
established for different years n headwater region of Yangtze River and Y ellow River.
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Abstract: An investigation wasmade on the plant communities of artificial grassands established
for different years in headwater region of Yangtze River and Yellov River, and the related il phys
ical and chamical properties and il microbial physiological groupswere analyzed W ith the in-
crease of establidment years, most of plant canmunities on the grasslands shoved a“ V” type
change trend in their quantities i e , high-low-high, but the forbsbiomasshad & /A " type change
trend and the sedge biamass increased gradually Soil nutrientspresented d° V" type but il bulk
density presented &' A " type change trend, while il pH presented a decreasing trend Most of
il microbial physiological groups and microbial biomass carbon shoved & V™" type change trend,

phophorus-disolving bacteria shoved a“ A ” type change trend, denitrifying bacteria decreased
gradually, while cellulose-decaomposing bacteria showed an increasing trend The numbers of il
microbes had a close relationship with tested il factors, and the il microbial physiological groups
were directly or indirectly affected by the il factors All the reqults indicated that the establish-
ment of artificial grassland and the positive auccession of vegetation could effectively improve il
physical and chamical properties, which benefit for the beneficial microbes to settle down and prop-
agation, while proliferation of the non-beneficial microbeswas inhibited

Key words headwvater region of Yangtze River and Yellov River; artificial grassland; il physi-
cal-chamical properties physiological groups of microbe
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1
Tabh 1 Quantitative characteristics of artifical grassland at different cultivated per iods (mean £SE, n =10)
Cultivated Coverage Soecies A boveground B elovground Grass bianass Sedge biomass Forbes biomass
period (%) number biomass Biomass (g m™2) (g m™2) (g m2)
(a) (o m'?%) (g m~?%)
4 85a 6.50 +0. 39¢c 440.95 +1.89a 1296.92 +2.66a 368.22 +1.46a - 72.73 £0.84c
7 50d 6.00 +0. 31c 182. 73 +£1.63c 454.90 +2.54b - - 182.73 £1. 64b
9 56 ¢ 8.33 +£0. 3% 219.88 £0.87bc  505.06 £2.12b 8.96 +0. 50c - 210.88 £0.91a
14 80b 19.67 +0. 43a 255.01 £1.58b  1190.61 +8.20a 124.21 +1. 36b 69.36 +1.34 61.44 +0.99d
(P <0.05) Values in the sane colunn marked with different letter indicated significant differences at 0. 05
level The same bellow.
2 0 40 an
Tab 2 Soil physical-chem ical properties (0-40 an) of artifical grassand at different cultivated periods (mean + SE, n =
10)
pH
Cultivated Bulk density Soil moisture Organic matter Total N AvailableN Total P Available P
period (8) (g an”?) (%) (g kg'*) (g kg'*)  (mg kg'') (g kg'')  (mg kg'')
4 1.34+£0.04b 20.14+0.17b 7.76+0.0la 105.63+2.00a 2.22+0.08a 19.28+0.54a 0.81+0.07a 4.85%*0.1lla
7 1.53+0.06a 10.41+0.42d 6.53+0.01b 75.22+3.86c 1.34+0.11c 10.50%0.79b 0.60+0.11b 2.87 +0.19b
9 1.51+0.04a 13.81+0.38c 6.50+0.01b 65.11+1.31d 1.16+0.03c 9.70+£0.42b 0.52+0.04b  2.90+0.16b
14 1.17£0.02c  26.07+0.39a 6.36+0.01b 84.84+2.11b 1.88+0.04b 18.27+0.37a 0.61+0.04b  4.80 +0.22a
; 7 / (P>0.05) |,
, , ; (P<0.05); - -
9 / : 9 > 7 > 14 > 4
, , (P <0.05).
; 14 / > >
, > >
b 1 !
2- 2 1
2 , 4 14 14 4 7 :
(P <0.05), 7 9 (P <0.05).
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( ): Fig 1 Microbial biomass carbon in 0- 40 an il of artificial
’ 4 14 grassland at different cultivated periods(mean + SE, n =10).
(P <0.05); ) 14 (P <0.05) Different letters indicated
> 9 > 4 7 4 7 significant differences at 0. 05 level
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3 0 40 an
Tah 3 Soilmicroorganisn numbers(0-40 an) of artifical grassland at different cultivated periods (mean = SE, n =10)

Cultivated Ammonifiers N itrobacter Denitrifying bacteria A 2obacter Cellulose decamposing  Phogphorus dislving
period (a) (10" cfu- g %) (10° cell- g'1) (10° cell- g'1) (10" cfu- g'1) bacteria bacteria
(10° cfu-_g'1) (10° cell: _g'1)
4 4.95+0.16 ¢ 113.88+2.32 ¢ 69.76+1.96 c 2.63+0.12d 1.66+0.03 a 3.73+0.11 a
7 0.92+0.07 a 38.73+2.04 a 50.53+1.34 b 0.25+0.00 a 1.86 +0.05 a 20.44 +1.05 ¢
9 0.78+0.03 a 35.45+1.03 a 56.46+1.05 b 0.64+0.01 b 2.39+0.08 b 27.56 +1.34 d
14 2.44+0.03 b 57.82+0.71b 25.82+1.05 a 1.69+0.04 ¢ 4.57+0.13 ¢ 16.73+1.19 b
4
Tab 4 Correlation coefficients between m icrobe number and w0il factors
Y, Y, Y, Y, Ys Yo
Xy - 0.3204 0.0734 0.644" " - 0.4986 -0.7524" " - 0.1340
Xs 0.3879 - 0.0943 -0.6539" " 0.5217" 0.809" " 0. 1026
X3 0.7511" " 0.9158" ° 0.8207" " 0.6366" -0.6914" " -0.922"°
X4 0.9639" " 0.775" " 0. 3107 0.9344" " - 0.0885 -0.7693" "
Xs 0.9116" " 0.6222" 0. 1063 0.9083" " 0.1279 -0.623"
Xe 0.8209" " 0. 4557 - 0.1193 0.8642" " 0. 3458 - 0.4515
X7 0.7711" " 0.6296 " 0.4123 0.6564" " - 0.2073 -0.6821" "
Xg 0.7200" " 0. 3505 - 0.2167 0.7790" " 0.4183 - 0. 3400
Xy: Bulk density; X: Soil moisture; X3: pH; X,: Organic matter; Xs: Total N; Xg: AvailableN; X;:
Total P, Xg: Available P, Yq; Ammonifier; Y,: Nitrobacter, Yj: Denitrifying bacteria; Y,: A bac-
ter; Ys: Cellulose decomposing bacteria; Y: Phogphorus disolving bacteria * P <0.05, * * P <0.01
, . ( 4) , -0.3722 -1.7280 - 3.5261, R 0. 9662, P,
, Xs Xy Xs Xg X7 Xg 0. 1840, ,
, Xs X4 X5 X .
l Xl X2 X3 i ] ]
7 ( )
Xy Xy X 4

: (P-y)
0.0521 1.56031 0.7916, 0.0771 0.8198 3.1
1.7907, 0.0333 0.1299 0.5657, 0.1599 2.5856

1.1332,  Xs X , , ,
(P - y) - 0.5605 , (4= 281,
-0.6770, - 0.5458 - 0.5888, - 1.8788 -
0.4042, - 1.7471 - 1.1232 (R) > ,
0.9881, (P,) <0.1072 uvsB , ,
, [16] ’
X, Xp Xs ( 4). X, Xs o
L Poy 1.3245 1.0769, X, (81
Xs X4 Xo ,P_y “ "
-0.0363 - 0.0456 - 0.8685 - 1.0177, R’ ,
0.9931,P,  0.0833 .
Xs Xs Xs Xy ( 4). X Xs X7 Xg , 4 ,
sy P -y . )
0.4309 2.8708 0.3228 1.1487,X, X5 X4 Xs ,
P Sy - 0.4239 A
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