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623.8 629.9 kJ/ cm’ , 153 d, 47 d
: 111.724  hm*, :
( ) 17.69  hn?, 15.83 %
2.1
2002 - 2003 , 1998 :
+ (LP (E9) + (PV) + (CKF) (CK)5
(1
1
Tablel Experimental deisign
5 6
Treatment 5 years 6 years
+ (LP) E. sibiricus + P. crymophila LP5 LP6
(ES E. sibiricus ES5 ES6
+ Primary vegetation + fertilizing — PV6
+ (CKF) Control + fertilizing CKF5 —
(CK) Control + not fertilizing CK5 CK6
PV6: 6 Fertilizing for primary vegetation 6 years; CKF5: 5 Fertilizing for control community 5 years;CK6:6
Control community 6 years.
2.2
2.2.1 2002 2003 (7-8 )
( ) 50 cm x 500 cm 50cmx50cm 10 ,
2 , 20
2.2.2 (8 -9 ),
5 50 cm x 50 cm ( ) :
80 24 h , ,
2.2.3 , 25cmx25cm, 30
cm , 10 cm , , 2 mm ) )
, 80 24 h , 3
2.2.4
Shannon - Wiener H=- :1 PInP
Pielou E= H/InS
IV = (RC+ RF+ RH) x100/3
S=
P rensen ISs=2cd (a+ b x100
, Pi i ; RC i RF ; RH ;a A
;b B ,C A B

[6]
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2

Table2 Therichness index (S) diversity index ( H) and evenness index ( E) o plant communities in different treatments

5 5Syears 6 6 years
Item LPs ESS CKF5 CK5 LP6 ESS PV6 CK6
s 10 9 24 21 26 22 35 21
H 1.621 1.510 2.768 2.701 2.426 2.374 3.261 2.758
E 0.704 0. 687 0.871 0.887 0.745 0.757 0.917 0.829
2 5 + 10 , 6 10
, 42.20%, , 29.33%, 5 8 8
( Pedicul aris kansuensis) ( Thalictrum al pinum var. elatum) (Ajaniatenuifolia)
, 28.47 %;5 9 , 7 9 ,
55.66 %, (L onicera tibetica) (Ajugalupulina) ,
10.54%,9.85% 9.41%, 3 4 5 19.54 %; 5 ,
24 , 14 24 ( Ersholtzia densa) , 17. 45 %
15.55 %, (P. annua) (Chenopodium glaucum) , 7.78 %,
7.25% 7.13% (Ligulariavirgaurea) (Morinachinensis)
6.03%,4.41% 4.01%, 7 16 16 30. 39 %; ( ) 21
, 12 21 (Descurainia sophia) (Draba al pina) , 17.44 %
13.93 %, (Glaux maritima) , 8.13%.,7.25% 7.13%,
(L agotis glauca) , 6.42%,6.31% 5.96 %, 5
13 13 27.43 %
6 + 26 , 17 21 ,
40.29 %, , 10.22 %, ( Thalictrum al pi-
num) , 5.16%,4.98% 4.63 %, 14 17 21 30.09 %;6
22 , 15 20 , 28.04 %,
, 24.96 %, , 5.97 %,
5.32% 4.36%, 11 16 16 31. 35 %; 6 35
, 14 30 , 10.41 %, ( Ptilagrostis dicho-
toma) ( Pleurespermum pulszkyi) ( Genti ana straminea) ( Kobresia pygmaea)
, 6.66%,5.94%,5.91%,5.64% 5.48 %, (F. ovina) (Carex spp.)
(C. atrof usca) ( Guel denstaedtia multif lora) ( K. humilis)
4.77%,4.43%,4.32%,4.31% 4.06 %, 9 22 24 38.08 %; (6 )
21 , 13 18 , 16.79 %,
, 9.79%,9.55%,9.01% 8.82%,
(Aconitum pendul um) ( Potentilla anserina) (A. gymnandrum) ,
5322%,4.79%,4.12%,4.05% 4.04 %, 5 9 11 23.72%

3.2
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(2
5 + > > > :
> + > > 6 + > > > ;
+ > > > + > > >
, 5 6 ,
6 5
Geime!”  Kvaesth!® , , :
2 “ 3
: v 18 (3,
(P<0.01) , (P<0.01) ,
(P<0.05) ,
3.3 3 (n=8)
3.3.1 Table3 The correlation analyze on the richness
index diversity index and evenness index of plant
, [9] community in different treatment
, ’ 38 Item S H E
9 , 5 6 S !
H 0.9251 1
E 0.7151 0.920 2 1
( 4
4 (n=5)
Table 4 The compare o aboveground biomass of plant communities in different treatments g/ m?
PV LP ES CK CKF
Year Plant group
Grasses - 366.1+59.0 316.0+52.4 3.7+1.1 2.4+0.9
5 Forbs - 13.5+4.6 7.4+£1.9 114.9+13.5 121.9+5.7
Sedges - 0 0 0 0
Total biomass - 379.6+55.2 323.4+53.7 118.6+14.2 124.3+6.1
Grasses 184.1+26.3 257.1+14.0 89.8+21.7 1.6+0.1
Forbs 59.6+6.5 9.2+3.6 101.0+21.9 87.3+11.3
° Sedges 66.4+7.9 0 0 0
Total biomass 310.1+35.5 266.3+12.2 190.8+38.9 88.7+11.3
, (P<0.01,F=12.71) (P<0.01,F=19.58) (P<
0.01,F=8.69) (LSD) ,
,CKF LPESPV,CK LPESPV (P<0.01) ;PV
LP (P<0.01), PV LP ES ,CKF CK
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14 3
(P>0.05)
4 5 (LP5) (ESb) (CKF5)
(CK5) LP5 ES5 CKF5 205.52%  160.31%; CK5
220.02% 172.66 % L P5 ES5 17.37 % ,CKF5 CK5 4.75%
6 (L PB) (ES6) (CK®6) 200.23% 115.15%,
6 (PV6) , , LP6 ES6 CK6 16.47 % ,62. 53 %
249.69 %
) , + (L P5) >
, 96.45% 3.55 %; (ESb) > ,
97.70% 2.30 %; + (CKF5) > , 98.10% 1.90%:;
(CK5) > , 96.88% 3.12%
6 + (L P6) > ,
96.55% 3. 45 %; (ESB) > , 52. 95 %
47.05 %:; + (PV6) > > , 59. 37 %,21. 40 %
19.23 %: (CKe6) > , 98.47% 1.53%
) 6 )
, , : (LP)
(CK) 2 , (ES) :
, ' [10] ’
: . ,
’ , , [11] , (L P)
(ES 60 30 cm PV 30 cm , CK CKF5
10 cm [12] ,
' , 112]
3.3.2 5 , 5
(LP) > (ES) > (CK) 0 10 cm (5] ,LP5
ESs CK5 CKF5 0 10cm 87.58 %, 78. 28 %,86. 32 %
70.37 %;10 20 cm 9.18%,15.55%,10.13% 22.61% 6
5 , (L P8) (ES6) (CK6) 0 10cm
66.77 %,82.49% 74.94%:;10 20 cm 19.59%,12.21 %
17.78 % 6 0 10cm 78.93%,10 20 cm

17.42%,20 30 cm

>LP5(4.03) 6
(5.84)

3.65%

(9]

[11]

CK5(7.86) > CKF5(5.98) > ES5(4. 48)
PV6(22.31) > CK6(8.46) > ES6(5.98) > LP6
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5 (n=3)
Table 5 The compare of underground biomass of plant communities in different treatments g/ m?
2V LP ES CK CKF
Year Depth
0 10cm - 1339.9+172.3 1133.0+309.5 804.6+128.7 522.9+81.0
10 20cm - 140.5+ 56.1 225.1+ 45.3 94.5+25.1 168.0+17.5
° 20 30cm - 49.6+ 11.5 89.3+ 33.7 33.0+6.7 52.2+13.2
Total biomass - 1529.9+136.3 1447.4+258.1 932.0+139.9 743.1+84.3
0 10cm 5462.6+1840.1 1039.0+ 89.4 941.5+118.5 562.1+185.2
10 20cm 1205.7+ 219.9 304.8+ 59.0 139.4+ 61.5 133.4* 76.4
° 20 30cm 252.3+ 66.0 212.2+ 52.1 60.5+ 35.4 54.6+ 33.4 -
Total biomass 6920.4+2018.8 1556.0+149.9 1141.4+ 96.4 750.1+ 77.2
A (P<0.01,F=75.75,F=14.87) ,
(P>0.05,F=0.87) LSD , (PV6)
(L PB) (ES®B) (CKe) (P<0.01), (CK) LpP (ES)
(P>0.05)
3.4
3.4.1 , “ "
5 6 ( 6
6
Table 6 The similarity compare of communities in different treatments %
LP6 ESs PV6 CK6 CK5 CKF5 LP5 ESS
Treatment
L P6 1 62.50 49.18 38.30 42.55 40.00 38.89 34.29
ES6 1 49.12 46.51 46.51 43.48 43.75 38.71
PV6 1 50.00 35.71 44.07 26.67 27.27
CK6 1 52.38 48.89 25.81 26.67
CK5 1 62.22 32.26 33.33
CKF5 1 35.29 36.36
LP5 1 42.11
ES5 1
6 , , (1ss) 5 6 , I Ss
19.39 %, 4 5 I Ss 6.04 %, 5 9
ISs 19.39%, 5 10 . (E9 (LP)
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[12]
3.4.2 (9] '
[13]
1 + L ( 2) 1 1
, 5 6 (LP)
160.009%,49.66% 5.82 %, (ES)
144.44 % 57.22% 10.19 %, (CK) , 2.11%
6.54 % 5 \ )
3.4.3 6 , + (VP)
, (LP (ES , (CK) , PV6
(22.31) >CK6(8.46) > ES6(5.98) > L P6(5. 84) , ,
, 5 6 , LP 29.74 % ,ES
41 %,CK 25. 21 %; LP 29.77%,ES
71.58 % ,CK 56.76 % ,
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The gtructure, biodiversity and gability of artificial grasdand plant communities
in the source regions of the Yangze and Yellow River
SHI Hui-lan"? ,\WAN G Qi-ji* JIN G Zeng-chun' ,\WAN G Chang-ting'* ,WAN GJie’ ,\WAN G Liuying'
(1. Northwest Plateau Institute of Biology , the Chinese Academy of Sciences, Xi' ning 810001 ,China;

2. Graduate School of the Chinese Academy of Sciences ,Beijing 100039, China;3. Qinghai Animal
Veterinarian Occupation College, Huangyuan 812100, China;4. Qinghai Academy of Husbandry and
Veterinary Medicine, Xi’ ning 810003 ,China)

Abstract : Thispaper discusses the changesin structure, biodiversity , above-ground dry-weight biomass (DW) |,
and stability , of artificially planted grasdand communitiesin the Yangze and Yellow River regions. Treatments
used in the study were: Elymussibiricus + Poa mixed sowing grassland treatment (L P) , primary vegetation
community with fertilization (VP) , E. sibiricus single-sowing grassiand treatment (ES) , control and reservar
tion community (CKF) and a control community (CK). Resultsfrom the study indicated that between 5 years
to 6 years of community successon, an increase in biodiversity, a decrease in biomass and an increase in the
community similarity coefficient arose under different treatments compared with the CK treatment. In the 5
year-old communities, the above-ground dry-weight (DW) biomassin LP, DW = 379.61 g/ m’ was greater
than in ES (DW = 323.4 g/ m’) , CKF (DW = 124.3 g/ m’) ,andin CK (DW = 118.6 g/ m*). Measurements
taken in 6 year-old communities, showed the accumulation of above-ground biomass to be greatest in V P treat-
ment (DW = 310.1 g/ m’) , followed by LP (DW = 216.3 g/ m°) , ES (DW = 190.8 g/ m’) , and then CK6
(DW = 88.7 g/ m’) . The change of the community smilarity coefficient showed the L P and ES treatments to
have a tendency of convergent successon. The community smilarity coefficient between artificial grasdand
communities and control communities was shown to be greater with increased complexity of grasdand commu-
nity structures, showing that the artificial grasdand communities were in a stage of regressve successon. The
stability of the communitiesimproved with anincreasein the biodiversity of the grassiand communities and cor-

responding richness i ndex.
Key words: the Source Region of the Yangze and Yellow River; artificial grasdand; community character ; di-
verdty; community smilarity coefficient ; community stability



