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Fig 3 The vegetation height after the establishment of semi-artificial and artificial grasdand
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Table 1 The speciesrichness, species number , species diver sity and evenness of artificial grasdands and contro plot
Control
Index Year Artificia Mixed artificial Semi-artificia plot (Heavily
grasdand grasdand grasdand degraded meadow)
2002 7.002+1.55 6.172%0.75 6.832%1.47 10.33°+2.58
Fecies richness 2003 5.672+1.97 5.332+£3.27 5.332+1.51 9.83+3.87
2002 18 15 15 22
Secies number 2003 15 14 15 25
2002 0.542+0.13 0.752+0.07 0.792+0.27 1.58° +0.46
Secies diversty 2003 0.552+0.10 0.692+0.11 0.502+0.11 1.58°+0.30
2002 0.282+0.03 0.412+0.05 0.422+0.15 0.68°+0.18
Evenness 2003 0.332+0.06 0.62°+0.18 0.312+0.07 0.76°+0.15
+ : , (p >0.05)

Note: The data at the table are showed by average value + standard divison. Data with the one same letter in same row are not sgnifi-
cantly different (P > 0.05).
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Table 2 The characterigtics of Elymus nutans population in different plots
. . Artifica Mixed artificial Semi-artificial Control plot
Population characteristics Year rasdand rasdand rassand (Heavily
9 9 9 degraded meadow)
(cm) 2002 9.00%+2.77 3.25P+1.13 4.87°+2.07 /
Height of bottom layer 2003 23.672+£4.97 13.83°+2.79 21.672+2.88 /
(cm) 2002 / / / /
Height of top layer 2003 80.332+3.27 70.83°+4.17 76.83% +£9.43 /
( /25x25cm?) 2002 156.832+47.71 52.17°+20.11 43.50° + 16. 67 /
Density (tiller/ 25 x 25cm?) 2003 180. 002 + 64. 65 79.67° +30.67 149.332+49. 39 /
(%) 2002 78.332+8.45 37.17°+11.27 35.50° +17.36 /
Coverage 2003 81.672+6.35 55.50° + 14. 68 84.832+7.19 /
2002 89.542+3.81 74.21% +6.49 76.23°+12.89 /
Important value 2003 85.642+2.35 71.85°+12.32 87.942+2.47 /

+

Note: The data at the table are showed by average value + standard divison. D

different (p > 0.05).
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Table 3  The dry mass of aboveground biomass in different plots
Aboveground biomass Vear Artificial Mixed artificia Semi-artificial Cczr:regvillji/m
grasdand grasdand grasdand digréaded meadow)
2002 202.562+49.76 172.802+20.16 206.242+£22.72 /
Elymus nutans 2003 739.36%+329.44 501. 762 +125.92 592. 802 + 68. 64 /
2002 / 40.48 +8.64 / /
Puccinelliatenuif lora 2003 / 71.52 +£50. 56 / /
2002 / 1.922+2.88 5.762+8.48 1.922+4.48
Sedges and other graminoids 2003 9.962+19.36 28.96%+44.96 0.802+1.60 5.768+9.92

2002 23.362+10.40 3.842+4.16 23.042+17.60 101.60 + 64. 80
Forbs 2003 13.762+15.20 6.242+8.80 18.242+15.68 135. 68 +58. 56

(%) 2002 90.992+4.04 98.182+2.12 92.152+4.80 9.20°+17.77

Palatable herbage percent 2003 98.022+£2.58 98.942+1.62 96.932+£2.91 4.22°+8.30
2002 225.922 +25.92 219.042+21.44 235.042+18.72 103. 52" +66. 72

Total aboveground biomass 2003 763.082 +322. 40 608. 482 = 77. 60 611. 842 +64.00 141.44° +58. 40

: + : (p>0.05)
Note: The data at the table are showed by average value + standard divison. Data with the one same letter in one row are not sgnificantly
different (p > 0.05).

224 ;2003
: ( 4
2002 ,2003
, (Fs202002 = ( 4,
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Table 4 The index of grasdand quality in different artificial grasdands and contral plot
Year Artificia Mixed artificia Semi-artificia Control plot (Heavily
grasdand grasdand grasdand degraded meadow)
2002 2.392+0.24 1.52°+0.46 1.27°+0.57 0.17°+0.12
2003 2.632+0.18 2.382£0.48 2.692£0.22 0.21°£0.12
+ , (p>0.05)

Note: The data at the table are showed by average value * standard divison. Data with the one sameletter in one row are not sgnificantly
different (p> 0.05) .
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Table 5 The soil properties (0 20cm) of different artificial grasdands and control

5

plots

Sil properties Artificia Mixed artificia Semi-artificial Control plot (heavily
prop grasdand grasdand grasdand degraded meadow)
(g/cm?®) Soil bulk density 0.72+0.02 0.75+0.02 0.70+0.15 0.66+0.12
( %) Moisture 16.63+4.48 18.63+3.71 13.83+3.91 10.56+2.25
( %) Organic matter 4.25 4.26 5.14 6.38
(mg- kg~ ) Available nitrogen 0.045 0.056 0.043 0.015
%) Total nitrogen 0.22 0.21 0.27 0.34
(%) Tota ni
(mg- kg~ %) Available phosphor 0.010 0.014 0.009 0.010
(%) Total phosphor 0.043 0.048 0.047 0.051
(mg- kg~ ?) Available kalium 0.145 0.123 0.140 0.148
(%) Total kalium 1.8 1.99 2.00 1.84
%) Tot t 0.047 0.10 0.058 0.068
(%) Tota sa
2 3 L
5
, ,2002 2003 8 ,
[3] , 1
e 231
L ] 1
, 2
( 6) 2 , 4
[15] ( 6)
( 6) 1 L
, 2000 ,
2002

— 20 —
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Table 6 The decline of Elymus nutans population from 1 year old to 4 year od artificial grasdands and natural meadow

1 2 3 4
. . Natural
Population characteristics One year old Two year old Three year old Four year old degraded meadow
(cm) 9.002+2.77 80.33°+3.27 52.67°+2.25 28.009 +14. 30 4.872+1.23
Height
(%) 78.332+8.45 81.672+6.35 54.17° +15.94 52.00° +10.20 1.78°+£0.61
Coverage
( /25 x 25cm?) 156.832+47.71 200.002 +47.17 193.802+73.79 92.50° +17.00 13.67°+2.16
Densty (tiller/ 25 x 25cm?)
89.542+3.81 85.642+2.35 64.53°+10.33 57.91°+5.33 1.44°+1.07
Important val ue
(g/ 25 x 25cm?) 12.662+£3.11 46.12° +20.59 14.012+1.97 6.58% +0.59 0.21°+0.34
Aboveground biomass
* , (p >0.05)

Note: The data at the table are showed by average val ue

different (p > 0.05).

+ standard divison. Datawith the one sameletter in one row are not sgnificantly
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Table 7 The species diversity of 1 year old to 4 year dd artificial grasdands and natural meadow

1 2 3 4 Natura
Index One year old Two year old Three year old Four year old degraded meadow
18 15 14 10 36
Fecies number
7.002+1.55 5.67%+1.97 7.502+3.02 3.83°+1.72 18.50°+1.76
Foecies richness
0.542+0.13 0.552+0.10 0.95°+0.08 0.96°+0.07 2.11°+0.11
Secies diversty
0.282+0.03 0.332+0.06 0.54°+0.12 0.69°+0.24 0.72°+0.04
Evenness
+ : (p>0.05)

Note: The data at the table are showed by average value + standard divison. Data with the one same letter in one row are not significantly
different (p > 0.05).
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Table 8 The soil properties (0 20cm) o 1 year old to 4 year old artificial grasdands and natural meadow

1 2 3 4 Natural
Soil properties One year old Two year old Three year old Four year old degraded meadow
(g/cm®) Soil bulk density 0.72+0.02 / 0.83%0.02 / 0.65%+0.11
( %) Moisture / 16.63+4.48 / 18.5+3.36 28.75+8.27
(%) Organic matter / 4.25 / 6.46 8.44
(mg- kg~ 1) Available nitrogen / 0.045 / 0.040 0.060
(%) Total nitrogen / 0.22 / 0.33 0.41
(mg- kg~ 1) Available phosphor / 0.010 / 0.012 0.011
(%) Total phosphor / 0.043 / 0.061 0.071
(mg- kg~ 1) Available kalium / 0.145 / 0.162 0.201
(%) Total kalium / 1.8 / 2.2 1.86
(%) Total salt / 0.047 / 0.079 0.107
(5)
L , 4
“ »[2]
) , 3 4
[4]
[18, 19]
13 - ” “ S"
, 13 _ _ ” [3]
2002 2003 8
(1) 2.,4-D
(2)
(3) ,
(4) 2 : :
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The Community Characteristics and Stability of the
Elymus nutans Artificial Grasdand in Alpine Meadow
ZHOU Huakun, ZHAO Xin-quan, ZHAO Liang, HAN Fa, GU Song

(Northwest Plateau I nstitute of Biology, the Chinese Academy of Sciences, Xining 810001, China)

Abstract : The restoring effects, growing dynamics, plant community characteristics, environmental factors
and successon were analyzed , respectively , after the construction of Elymus nutans artificial grassand in
the source region of Yangtze and Yellow rivers. The results were asfollows. Theincreasng trends of the
aboveground biomass and the height of the E. nutans artificial and semi-artificial grasdand showed S type
(dow - fast - dow) while that of the vegetation community has the pattern of* fast-dow-dow”. The spe-
cies diverdsty index, biomass, dominant population, grasdand quality and soil features depended on the
types of grasdand. The artificial grassand degraded from" productivity stability” to“ ecological stability”
quickly during the 4 years since they were constructed. The degradation was correlated with invason of
poisonous forbs and deficiency of soil available nutrients. The means of management af ter the construction
of artificial grasdand, such as weed control , mice control , fertilizing and grazing release, was very impor-
tant to holdback the degenerative succession, to increase the utilized efficiency , to maintain the balance of
the E. nutans artificial grassand between the’ productivity stability” and* ecological stability”.

Key words: Alpine meadow ; Elymus nutans; Artificial grassand communities; Community



