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Responses of desert plant diversity, community and interspecific association to

soil salinity gradient
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Abstract: Dynamic response of plant diversity, community and interspecific association along environmental gradients is
one of the basic issues in community ecology and biodiversity science. Soil salinity is one of the most decisive factors that
govern desert plant community dynamics. The Ebinur Lake wetland national nature reserve is located in typical arid desert
area. Previous related studies about the reserve had point out that soil salinity influences the desert plant community
characteristic significantly, but the specific role of soil salinity in plant community dynamics is still unknown. Based on
this, the objective of this study is focused on the responses of desert plant diversity, community overall association and
interspecific association to soil salinity gradient.

In this study, altogether 74 sampling plots were investigated ; including 22 plots for trees (10 mx10 m) , 35 plots for

shrubs (5 mX5 m) and 17 plots for herbs (1 mx1 m). At each plot, abundance, height and diameter at breast height of
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trees, abundance of shrubs and herbs were surveyed. According to soil salinity of the corresponding plot, all plots were
classified to 3 salinity gradients by cluster analysis, with the salt contents of low (S1), middle (S2) and high (S3)
defined as 0.03%—0.55% (S1), 0.61%—1.24% (S2) and 1.41%—1.79% (S3) respectively. A range of different
diversity indices including Shannon-Wiener, Simpson, Pielou, Fisher—a of logarithmic series distribution and Margalef
were calculated to examine the plant diversity under each salinity gradient. Variance ratio ( VR) , X* test and Spearman rank
correlation were employed to quantitatively analyze the community overall association and interspecific association under
different salinity gradient. VR value, proportion of species pairs with positive and negative correlation, Dice index and
Spearman rank correlation coefficient were used in exploring response of overall association and interspecific association to
different soil salinity. The results indicated that; 42 species ( which belong to 39 Genus of 18 Family) were identified in the
Ebinur Lake wetland national nature reserve. Along the soil salinity gradient (S1—S3), (1) Life form structure in
community was changed, more specifically, proportion of herbaceous decreased while tree proportion increased as salinity
increases, and shrubs proportion decreased slightly. (2) Plant diversity indices decreased with increased soil salinity, and
showed a very significant positive correlation in low salinity (P<0.01), then the correlation turned into partially significant
negative (P<0.05) in middle salinity and showed positive mainly in high salinity gradient (P>0.05). (3) Community
overall associations was significant positive in low (VR=1.42) and middle ( VR=1.89) salinity, but converted to negative
(VR=0.62) in high salinity, which means that high soil salinity lead to the decrease of community stability. (4) Along
rising gradient of soil salinity, number of species pairs with a negative correlation increased, while number of species pairs
with a positive correlation decreased; both of positive and negative correlation strength ( coefficients) was enhanced as soil
salinity increases; ratio of positive species pairs to negative species pairs showed a significantly positive correlation with
diversity (P<0.05). In conclusion, reduced desert plant diversity and shifted community and interspecific association under
high salinity threatened plant community stability of arid area, and may lead to retrogressive succession of community.
Results of the present study provide a scientific basis for arid area in vegetation management, vegetation restoration and soil

salinization prevention.
Key Words: salinity gradient; soil salinity; desert plant; plant diversity; community association; interspecific association
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Table 1 Basic statistical vale of each soil salinity gradient
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BOME M it ey RN R AR LR
Salini odi Number of pl Mean Stand deviati Min Max Coefficient of Salinization
alinity gradient umber of plot /% tand deviation /% /% variation/% degree/%[%]

S1 37 0.26 0.16 0.03 0.55 61.15 2P (<0.75)

S2 27 0.87 0.17 0.61 1.24 19.52 h—HE ¥ (0.75—1.57)

S3 10 1.59 0.14 1.41 1.79 9.01 1 (>1.57)
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Fig.1 Community diversity of three soil salinity gradients Fig.2 Community diversity of three soil salinity gradients
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Table 2 Variations in community associations and proportion of positive/negative interspecies correlation along soil salinity gradient
X240l Spearman A5 56 X2 test and Spearman rank test
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“/™ J&i i Spearman PRI TS

R3 MEXEKRER DRSNS HEENTL

Table 3 Variation of species pairs correlation intensity along soil salinity

Dice 85 LB/ % Spearman &%
WA Proportion of Dice index Spearman coefficient
Item
0—0.3 0.3—0.6 0.6—1.0 1E X % Positive MEHR Negative
S1 70.00 27.37 2.63 0.48 -0.37
S2 67.08 30.46 2.46 0.47 -0.39
S3 65.24 29.05 5.71 0.76 -0.81

2.4 ZFEMES HHEER Sy IE USRS (PNR) RAH G

ZREVEFE B S AR AR B R M 25 TF A G (P<0.01) 24 -3k 404 5 Sk v BEB , Margalef il Fisher-o 840 5 2 RE MRS 5]
ERHM(P<0.05) , HABFE S b B E) S A6, R 3R N 3 [ G R 2 DU IE ARG 32 (P>0.05) I a3 (3£ 4) s RIRIER 4046
B 4 ZREMEFEEUS IE UM SERIST G (PNR) AR MR R , —F A B R 2 IESEE R (P<0.05) (£ 4) 25+
L 3R] 56 2R (R G BB I £ 308 ) LA X ZREE S PNR (956G R LI, AE 40 8] 3G 28 T BE ) B2 52 0 2 RE M 3 25, Fb ) 1
FHE (SRR FBUHTE ZREM KT REAIG

R4 SEHUERSTERSIESMBXT LA

Table 4 Correlation of diversity index with soil salinity and with positive and negative correlated species pairs ratio

TH ZHEPEFREL Diversity index

Tiems FEL AN ik 1 E2IPS PR
S1 0.52"*" 0.53 """ 0.60 """ 047" 0.56 """
S2 -0.34 -0.37 -0.10 -0.40" -0.39"
S3 0.04 0.15 -0.08 0.50 0.41

PNR 0.99 ** 0.99 " 0.94 0.83 0.99

“* P<0.001** P<0.01* P<0.05
3 g
3.1 FROMERE R SRR A I B A S R Al

T A T B AR T LA PR AR IO 2 S R b A 9% R ) 0% 7 il S WA ) % AR5 2 A i B P R IR S 1
SO  BEEA R BT B PR U, T S HEISE U X R R 0 B R R VR O A A s B S R A A
{5 BB £ TH e B AR R T R R 20 BE T DXl 128w T L0 AR A A R a0 b SRR AR E b AR SR TE T R
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