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Abstract: We studied the allelopathic effects of Artemisia sacrorum on vegetation succession in an A. sacrorum grassland a
typical grassland on Yunwu Mountain. We tested three different concentrations( 0. 005 g/mL 0.01 g/mL and 0.1 g/mlL)

plus controls of both water and methanol extracts from leaves and stems of A. sacrorum on seed germination and seedling
growth of four dominant or accompanying species ( Thymus mongolicus Stipa grandis S. bungeana and Leymus
secalinus) . Higher concentrations of both methanol and water extracts reduced seed germination rates as well as seedling
root and shoot growth in all four species relative to controls. Seed germination times were prolonged by 1.13—2.16 d. At
low extract concentrations (0.005 g/mL) however the germination rate of T. mongolicus was 11.63% higher with water—
extract treatment and 15.12% higher with methanol-extract treatment. The allelopathic effects of A. sacrorum extracts were
concentration-dependent with a larger inhibitory effect at greater concentrations. The inhibitory effect at 0. 1 g/mL was

significantly different compared with other concentrations. Extracts of 0. 005 g/mL accelerated seedling growth of S.

( KZCX2-YW-441) ; (2011BAD31B01) ;
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bungeana and L. secalinus; their radicles were 19.00% and 16.06% longer than control groups respectively. The 0.005

g/mL water extract enhanced S. bungeana and L. secalinus by 2.33% and 9.06% in the shoot length respectively. The

growth of both Stipa species was restrained by 0.1 g/mL extracts with 100% inhibition of some growth parameters ( the

root length and the shoot length) .

tested T. mongolicus was the least sensitive to A. sacrorum extracts

The methanol extracts had greater effects than the water extracts. Of the four species

suggesting that the A. sacrorum influences the

community structure after replacing 7. mongolicus community. The allelopathy of A. sacrorum is a very important factor in

vegetation succession on Yunwu Mountain.
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Table 1 The measurement method of the soil nutrient
Measuring items Measuring method
Organic matter
Total nitrogen
Available nitrogen
Total phosphorus HClO, 41,50, -
Available phosphorus 0.5mol/L NaHCO, -
Available potassium 1 mol/L NH,0Ac -
(1)
(P<0.05) ( 2).
2
Table 2 Soil nutrients in Artemisi asacrorum grassland
N P p K
Soil Organic Total Total Available Available Available
horizon /em matter nitrogen phosphorus nitrogen phosphorus potassium
/(g/kg) /(g/kg) /(g/kg) /( mg/kg) /(mg/kg) /(mg/kg)
0—34 48.88+0.62a 3.02+0.06a 0.70+0.01a 219.29+2.53a 5.63+0.32a 272.50+4. 80a
34—68 34.14+0. 16b 2.34+0.02b 0.67+0.01b 158.60+1.81b 3.30b 116.00+2.20b
768 22.67+0.50¢ 1.42+0.06¢ 0.59%¢ 95.74+1.08¢ 2.68+0.18b 74.60+2.00c
( P<0.05)
1.3.2
(1) S5¢ 50 mL
20°C 30 min 0.1 g/mL ;
0.01  0.005 g/mL 4°C o (@=15 cm)
5 mL o
(2) .
1.3.3
(1) 0.1% 15 min
o (®d=15 cm)
50 5 mL;
5 mL 5 mL 5 mL o
24°C 1 2 mm
3 10 d o 5 o
(2) 10
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3

Table 3 Effect of the extracts of Arfemisi asacrorum stems and leaves on the germination rate of the test species

Relative germination rate of seeds/%

Extracts from Concentration

Artemisi. asacrorum /(g/ml) Thymus mongolicus Stipa bungeana  Stipa grandis P. Smirn. Leymus secalinus
CK 100Ab 100Aa 100Aa 100Aa

Methanol extracts 0.005 115.123.45Aa 61.67+1.67Bb 78.13+8.27Ba 91.67+16.67ABa
0.01 90.70+6. 98 Ab 48.33+4.41Bc 46.88+10.83Bb 54.17+4.17Bb
0.1 6.98Bc ocd 0Ce 8.33Ac
CK 100Aab 100Aa 100Aa 100Aa

Aqueous extracts 0.005 111.638.06Aa 95.00+5.00Aa 87.50+19. 10Aa 79.17+4.17Ab
0.01 90.70Ab 85.00Ab 75.00Ba 69.44+2.78Bd
0.1 51.16+4.65Ac 5.00BCc 0Ch 16.67Bc

( P<0.05)
( Do
0.1 g/mL 0;
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Fig.1 Effects of the extracts of stems and leaves of Artemisi asacrorum on the germination index of acceptor species

Tm: Thymus mongolicus; Sg: Stipa grandis P. Smirn. ; Sh: Stipa bungeana; Ls: Leymus secalinus;
(P<
0.05)
( 2)o 0.1¢g/
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0.1 g/mL.0.01 g/mLL  0.005 g/mL N
( P<0.05) o

—3 CK 0.005g/mL E==m (.01g/mL 0.1g/mL

KR

= 10}
3
E

Ze *f

RE |
NE
R 5

Brm 4r
=
5

< 2}

0

Ls Tm
ZiRHY Acceptlor species

Sg

2

Fig.2 Effects of the extracts of stems and leaves of Artemisi asacrorum on the average germination time of acceptor species
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Fig.3 Effects of the aqueous extracts from Artemisi asacrorum stems and leaves on the root length of acceptor seedlings
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Fig.4 Effects of the aqueous extracts from Artemisi asacrorum stems and leaves on the shoot length of acceptor seedlings
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