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Response of Interspecific Relationships among Main Plant Species
to the Change of Precipitation Years in Desert Steppe
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Abstract: In this study, vegetation data in different precipitation years (rainy years, normal years and dry
years) were adopted from the long term experimental platform of Stipa brevi flora desert steppe in Inner
Mongolia from 2004 to 2015. Interspecific relationships among 7 major plant species (21 pairs) and their
response to the change of precipitation years were studied. The overall association among species was
measured by variance ratio. Based on y° test, pair-species association was measured. Association coeffi-
cient (AC) was calculated to confirm positive or negative associations. Percentage of co-occurrence (PC),
Ochiai index (OI), Dice index (DI) were calculated to analyse the probability of pair-species concomitant

occurrence. The aim is to clarify the relationship between the main species in the desert steppe and reveal
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the mechanism of the influence of precipitation on the interaction between the populations. The results are
as follows: (1) the average of species number in sample plots reached the maximum in normal years. The
overall association among species was significantly positive in rainy years. It was not significant positive in
normal years and not significant negative in dry years. The result showed that the decrease of annual pre-
cipitation changed the relationship of main species from coexistence to competition. (2) The change of pre-
cipitation years changed some of pair-species associations. The species pairs with positive association in
rainy years accounted for 57.1%. It fell to 52.4% in normal years and 33. 3% in dry years. It showed that
drought stress led to the decreasing of coexistence pairs and the increasing of competition pairs. (3) The
change of precipitation years mainly affected the percentage of co-occurrence of Caragana stenophylla and

other species. It was the largest in normal years. There was no effect on the positive interaction among the

other pairs.
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The horizontal solid line is the average of annual precipitation
from 2004 to 2015 and the two dotted lines are the annual
precipitation interval of normal years
Fig.1 Annual precipitation from 2004 to 2015 in

the experimental site
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Table 1 The serial number of the main species and the response of their frequency and means

of species number to precipitation

T EY AP B X Number means of main species

=)
Serial number ERYF Main species FAKAE(RY) Tk A (NY) KK (DY)
Rainy year Normal year Dry year
1 Tt a7 5 Cleistogenes songorica 57 55 52
2 K AEET 3 Stipa brevi flora 50 51 56
3 ¥ Artemisia frigida 47 54 49
4 KU Kochia prostrata 33 41 32
5 P 5839 )L Caragana stenophylla 18 13 16
6 BIRBELE Convolvulus ammannii 53 53 49
7 MH-AE Allium tenuissimum 38 47 43
T N2 Fh 8L Species number means 4.93 5.23 4. 95
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Table 2 Xz statistical matrix of populations in different precipitation years of desert steppe
Prec%iijz(lfﬁ)}fyear Siz’efis ! z 3 4 5 6
2 10. 11
3 0. 04 0. 31
FKAR 4 0.03 0 0. 05
Rainny year 5 0.27 0.14 0.07 0.12
6 0.08 0.13 0. 00 3.61 1.97
7 2.96 12. 07 1.27 6.14 0. 00 0. 00
2 0.96
3 0 0.23
ook 4 0.01 0. 26 0.14
Normal year 5 2.58 0.23 0.04 0.07
6 0.01 0. 26 0.07 0.38 0. 00
7 0.22 0.16 0. 04 5.19 1. 00 0.98
2 0. 00
3 3.98 0. 10
KK AR 4 0. 88 0.14 0.18
Dry year 5 0. 30 0.26 0.11 0.00
6 3.98 0. 10 0.17 5.90 0.11
7 2.21 0.18 0.08 0.11 0. 00 1.43

T L~ 7 20500 S Jo B T R RLAR BT LV W Al fBk e I 4 X L AR A 4 i

Note: 1—7 are Cleistogenes songorica » Stipa brevi flora, Artemisia frigida, Kochia prostrata , Caragana stenophylla , Convolvulus am-

mannii » Allium tenuissimum , respectively
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RY. Rainy years; NY. Normal years, DY. Dry years; 1. Cleistogenes songorica ;2. Stipa breviflora ;3. Artemisia frigida;

4. Kochia prostrata ;5. Caragana stenophylla ;6. Convolvulus ammannii ;7. Allium tenuissimum. The same as below

Fig. 2 Association coefficient of 7 main species in different precipitation years in a S. brevi flora desert steppe
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Fig. 3 Percentage of co-occurrence of 7 main species in different precipitation years in a S. brevi flora desert steppe
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