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Relationship between restoration of plant diversity and soil habitat in desert

steppe
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Abstract: In order to reveal the response mechanism of plant diversity restoration to soil habitat after fencing in desert
steppe, the plant communities in sierozem soil and aeolian sandy soil habitats of fenced and moderately grazed grassland
were selected as the research objects. The variance analysis and redundancy analysis ( RDA ) were used to study the changes
of plant diversity after enclosure and its relationship with physical and chemical factors of soil habitat. The results showed
that; (1) compared with moderate grazing, enclosure significantly reduced plant diversity in sierozem soil and aeolian sandy
soil. With the increase of enclosure years, plant diversity was significant, and the negative effect of enclosure increased with
the increase of enclosure years. (2) There was a negative correlation between plant diversity and biomass in both soil
habitats. The differences of plant communities between sierozem soil and aeolian sandy soil were as follows: (1) In sierozem
soil, plant diversity was positively correlated with sand, while biomass was positively correlated with organic carbon and
total nitrogen. (2) In aeolian sandy soil, plant diversity was positively correlated with organic carbon and total nitrogen, as
well as biomass was positively correlated with electrical conductivity. In conclusion, the effects of different soil habitat types

should be fully considered in the restoration of plant diversity of the degraded grassland in desert steppe in the future.
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Fig.1 Sample line of the study area
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Table 1 Basic situation of the study area

FEH PR AR FELEL st =3k FEHb FE 4R BR FELREL R

Plot Fence year/a  Number of lines  Soil type Plot Fence year/a  Number of lines  Soil type
=PINER 10 3 A5+ P 6 3 Wbt + 745 4
AR 15 4 b £+ AT £ WET 5 4 R

®2 MERRFHTEER

Table 2 Soil conditions of sample plots in the study area

T " . ) Boki Kk ki
iﬁif ﬁij Soil totaﬁﬁogen/% Soil orgiszrhon/% (<0.002mm) /% (0.002<0.05mm) /% (0.05<1mm)/%
Clay Silt Sand
RS+ WEICyA 0.07+0.01a 1.39+0.40a 37.68+8.53a 27.29+1.87¢ 35.03+7.29d
Sierozem soil Ul 0.05+0.01b 0.9120.32hc 14.23+7.08cd 30.82+3.36ab 54.95+8.59¢
5JLE 0.06+0.01a 1.17+0.23ab 26.35+3.69b 32.98+1.41a 40.67+2.59d
b4 BEiC iR 0.04+0.01b 0.89+0.32bc 17.66x11.67¢ 26.38+2.50cd 55.95+12.38hc
Aeolian sandy DUl 0.04+0.01b 0.87+0.12¢ 6.26+4.88cd 28.5126.03hc 65.23+9.48ab
e+ 0.03+0.01¢ 0.63%0.30¢ 10.7710.62cd 23.27+5.16d 65.96x13.34a

AN [R/INE B3R Ml 8] 22 57 2. 3% (P<0.05)

1.3 s A 575k

AR 2 R PR RE 7 2 TR ARy o A R 1 708 E , 5 B, 58, A it TR — Ry o L
I TR R B, P S 5 Simpson $E8, T Uk AR AN S B, 950 BEHE B, Margalef R 8 SR, 4145

PR AT

PR AR (P, ) = (RS 5 B2 + A 0] 285 B8 + A X g B2 + A A= W i) /4

Shannon-Wiener 88 ZFEVEFEEL. H =- Z P.n P, (1=1,2,3,-,s)
ey

Pielou Y751 FE 58 J=(- X PInP,)/Ins
=1
Margalef F-5 R4 . R=(5-1)/InN
Simpson FFRLFEREEL . DS =1 - 2 P’
i=1
P.=N./N
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Fig.2 Quantitative characteristics of plant communities under different soil types
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Table 3 RDA analysis of species composition and soil factors

- " e REWER SRR
LHRA RDA AL Proportion Cumulative Overall interpretation bumm‘ary of monte
Soil type RDA model explained/% proportion/% of the model/% - carlo test P
WA+ Aeolian sandy RDA1 52.52 52.52 56.18 1.99 0.02

RDA2 2.01 54.53
AP+ Sierozem soil RDA1 47.78 47.78 50.95 1.62 0.04
RDA2 2.14 49.92
RDA: TG4 T Redundancy analysis
F4 TEERTEYMHSHEEMEREER
Table 4 Results of forward selection of soil factors and species diversity

b2 9l HER
iiﬁ;e sj:ffj;s R? F P
JKAS - Sierozem soil TN 10—20 ¢m 0.23 19.81 0.00

pH 10—20 cm 0.06 5.25 0.03
TOC 10—20 cm 0.04 3.98 0.05
PR 10—20 cm 0.05 5.59 0.01
A7 4 Aeolian sandy TOC 0—5 cm 0.07 5.40 0.02
EC 0—5 e¢m 0.13 10.74 0.00
TN 5—10 c¢m 0.04 3.71 0.05

TN: 4% Total nitrogen;TOC: A HLEK Organic carbon;EC: HL 53 Electrical conductivity
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