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Abstract: By using modified Levins niche width index and Pianka niche overlap index this paper
analyzed the ecological competition between constructive and dominant species in a typical steppe.

The stem—and leaf extracts from the constructive species ( Artemisia sacrorum) were utilized to study
their allelopathic potential on the seed germination and plant growth of the dominant species ( Stipa
bungeana Thymus mongolicus S. grandis and Leymus secalinus) and the ecological position of
A. sacrorum in the steppe succession. In the steppe S. bungeana had the widest niche width
(0.99) followed by T. mongolicus (0.94) A. sacrorum (0.82) S. grandis (0.76) and
L. secalinus (0.73) . The niche overlap value between A. sacrorum and S. bungeana S. bun-—
geana and T. mongolicus T. mongolicus and S. grandis and A. sacrorum and T. mongolicus was
0.90 0.95 0.94 and0.86 respectively. The allelopathic effects of A. sacrorum extracts varied
with their concentration. For the seed germination root growth and shoot growth of the dominant
species  A. sacrorum extracts showed a trend of promoting at low concentrations and inhibiting at
high concentrations. The extracts of A. sacrorum had a stronger promotion effect on the root growth
of S. bungeana than on that of T. mongolicus but a stronger inhibition effect on the shoot growth of
T. mongolicus than on that of S. bungeana. Methanol extracts had stronger allelopathic effects than
aqueous extracts. The high niche overlap between A. sacrorum and S. bungeana and T. mongoli—
cus and S. grandis indicated that the steppe community would continue succession to S. bungeana
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while A. sacrorum population was only an important transitional stage during the succession. The al-
lelopathic effect of A. sacrorum played a driving role in the succession process.
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( b =9 1
cm) 20 Table 1 Niche breadths of main populations in Artemisi as—
’ acrorum grassland communities
3 mL; 3 mL Species Breadth of niche BL;
3 mL 1. Stipa bungeana 0.99
3 mlL ) 24 C 2. Stipa grandis 0.76
3. Leymus secalinus 0.73
4. Artemisia sacrorum 0.82
1 2 mm 5. Thymus mongolicus 0.94
3 10 d . 10 6. Potentilla acaulis 0.33
7. Potentilla bifurca 0.50
8. Potentilla multifida 0.32
1.4 9. Medicago lupulina 0.48
) 10. Rubia cordifolia 0.49
1.4.1 Levins ) 11. Sonchus oleraceus 0.31
BLi =1 /( r z Pijz) (] =1 --- r) 12. Leapedeza davurica 0.47
. . 13. Leontopodium leontopodioides 0.50
. BL[ 1 : Pi'z i P P!
v 14. Viola patrinit 0.61
J . P ij =
n;/N n; i J ( 2
. . )ir . r Table 2 Quantitative properties of main populations in Ar—
" temisi asacrorum grassland communities
. 15 .
1. 4. 2 Pianka . Species Density Average height Cover degree
-2 g
_ 2 2 12 . (gem™) (‘cm) (%)
Oy =3 nyny/( 3, ny" 3 ny)) (/=1 r) S. bungeana 30.50 £4.65A  45.67+3.89A  60.83 +4.36A
L0, ; L n.ony S. grandis  3.40£0.40C  48.20£6.88A  1.40£0.24C
i B J
. L . . L. secalinus 1.80 £0.37C  39.00 +8.85A 1.40 £0.24C
! 016 J o’ A. sacrorum 9.17 +1.35B 16.50 £3.35B 9.17 +3.36B
1.4.3 ; T. mongolicus 13.67+1.74B  8.33£0.95B  9.33 £0.42B
RI=1-C/T (T=C() RI=T/C-1 (T (P <0.05) Different capital letters in
< C) the same column indicated significant difference at 0. 05 level.
:C ;T s RI>0 2.2
RI < 0 RI
2
1.5
DPS 6. 55 SAS
RI Duncan 7
(o =0.05). 3
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Table 3 Niche overlaps of main populations in Artemisi asacrorum communities
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Species
1 1 0.82 0. 81 0.90 0.95 0. 63 0. 68 0.55 0.67 0. 68 0. 61 0.71 0.72 0.74
2 1 0. 85 0.77 0.94 0.30 0.82 0.61 0. 68 0. 81 0.26 0.45 0.53 0. 96
3 1 0.78 0.90 0.32 0.59 0.35 0.55 0. 60 0.30 0.51 0.61 0.71
4 1 0. 86 0. 40 0. 49 0.74 0.78 0.48 0. 46 0.54 0.49 0. 64
5 1 0.41 0.73 0.56 0.70 0.74 0.49 0.61 0.73 0. 85
6 1 0.37 0.00 0. 00 0.35 0. 61 0.79 0.42 0.36
7 1 0.53 0. 65 1. 00 0. 00 0.20 0.30 0. 87
8 1 0.90 0.50 0. 00 0. 00 0.00 0.58
9 1 0. 65 0. 00 0.00 0.21 0.57
10 1 0.00 0.19 0.33 0.85
11 1 0.92 0.82 0.21
12 1 0.78 0.43
13 1 0.41
14 1
1 Species represented by 1 2 3 --e-e- 14 were the same to Table 1.
4
Table 4 Effects of aqueous extracts from Artemisi asacrorum stems and leaves on the root length of acceptor seedlings
RI
Extracts from Concentration
A. asacrorum (gemL™") L. secalinus T. mongolicus S. grandis S. bungeana
CK 0 0 0 0 0
0. 005 0.10 £0.03Aa -0.98 £0.43Ba —-0.42 £0. 13ABa 0.17 £0. 08 Aa
Methanol extract 0.01 0.13 £0. 06Aa -1.79 £0.30Ca —-0.81 +0.28Ba 0.14 £0. 11Aa
0.1 -8.85 +1.56Ab -5.12 £0.36Ab - -
0. 005 0.05 £0.07Aa -0.87 £0.21Ba —-0.33 +£0.20Ba 0.15 £0.09Aa
Aqueous extract 0.01 0.12 £0.07Aa -1.61 £0.32Ca -0.53+£0.07Aa 0.10 £0.09Aa
0.1 -1.03 £0. 14Ab -4.34 £0.34Bb - -6.42 £0.46Ch

(P <0.05) Differ—
ent capital letters indicated significant difference among different receptors in the same concentration treatment and different lowercase letters indicated

significant difference of the same receptor under different concentrations at 0. 05 level. The same below.
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Table 5 Effects of aqueous extracts from Artemisi asacrorum stems and leaves on the shoot length of acceptor seedlings
RI
Extracts from Concentration
A. asacrorum (geml™") L. secalinus T. mongolicus S. grandis S. bungeana
CK 0 0 0 0 0
0. 005 -0.05+£0.11Aa -0.36 £0. 05Ab -0.34 £0. 19Aa -0.35+0. 12ABa
Methanol extracts 0.01 -0.05 £0.03Aa —-0.43 £0. 08ABa —0.72 +£0.44Ba -0.66 £0.07Aa
0.1 -8.64 +£0.36Ab —-4.40 £0. 74Aa - -
0. 005 0.08 £0.05Aa 0.12 £0. 03Aa —-0.30 +0.13Ba 0.01 0. 09Bb
Aqueous extracts 0.01 0.04 £0.23Aa —-0.11 0. 04ABa —-0.58 0. 24Ba -0.05 0. 09ABa
0.1 -2.57 £0.51Ab -5.19 £0.25Bb = -4.12 £0.33Aa
3
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