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Species Diversity of Vegetation and Its Relationship with Soil
Characteristics in the Southern Marginal Zone of the Badain Jaran Desert
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Abstract ; Vegetation species composition and species diversity in response to the distance from the plots and
the center of desert were explored through the vegetation field survey in the southern edge of the Badain
Jaran Desert. The results showed: (1)10 families, 18 genera and 20 species were recorded in the study area.
The plant type was mainly xerophyte. The type of vegetation community were shrubs and herbaceous com-
munities. (2) With the plot extends to the outer edge of the desert,the type and number of plants increased
gradually. Community structure was more complex and diversified. Shannon-Wiener index and Simpson in-
dex of plots increased while the dominance index decreased gradually. The index trend of shrub layer was
consistent with the plots in o-diversity indices. However, the index change of herb layer was slight. The
Bray-Curtis index of B-diversity showed a downward trend which indicated that the species substitution rate
between plant community was gradually reduced. (3) Relationships between species diversity of plant and
soil factors and the stepwise regression analysis indicated that the effects of soil organic matter and nitro-
gen content on the vegetation was significant, and there was a significant correlation between soil phos-

phorus in 20—40 c¢cm and species diversity of plots and herb layer.
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Fig. 1 The geographic position of study areas
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Table 1 Climatic condition of study areas

2 AR A B K i R R AR H IR AR AR R T
WL I 1 I : ! lhours A ! i
Study area Average annual Avgre_tgc_annua Avcragc_ annua Average annual hours  Average annua Fros_t ree

temperature/ C precipitation/mm evaporation/mm of sunshine/h wind speed/(m+ s~ 1) period/d
Al12) 8.4 72,4 3900 3104 4.4 155
B 9,607 84171 3 226L71 3000—3 400L13] ~cql1] 2117
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Table 2 The basic case of the plot sites in the study areas

o PR BORE 1S L FIEHF(0~20 cm F1 20~40 em 9 FH{H)
k5% X BE 2 Geographic position Gk Sampling case/(mXm) Soil factor(mean of 0—20 cm and 20—40 cm)
Study Plot NJ) Elevation

area oL RO 231 7 /m # A Shrub B Herb H R T HEG KR
Latitude/N Longitude/E 5X5 10X 10 1X1 P EC/(ps/cm) SW/ %
Al 39°39'12. 96" 101°28'39. 69" 1263 0 2 10 8.99 4.25 0.33
A2 39°38'08. 96" 101°29'09. 93" 1265 0 4 20 9.70 3.65 0. 44
\ A3 39°37'02. 78" 101°29'22. 62" 1293 0 4 20 9.74 4.50 0.33
’ A4 39°36'24. 65" 101°29'37. 18" 1310 3 0 12 9.81 6.22 0.41
A5 393555, 90" 101°29'45. 06" 1323 3 0 12 9.84 4,04 0.34
A6 39°34'52, 37" 101°28'44. 91" 1371 3 0 12 9.80 6.15 0.49
Bl 39°43'51. 34" 102°47'19. 47" 1551 4 0 25 9.10 0.92 0.37
B2 39°43'40. 76" 102°47'29. 03" 1554 3 0 20 8. 80 3.41 0.28
B
B3 39°43'34, 32" 102°47'37.13" 1563 3 0 20 9.39 2.63 0.28
B4 39°43'11. 25" 102°48'01. 88" 1572 3 0 20 9.00 22.00 0.52
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Table 3 The vegetation IV (important value) in A study area
Y % Plant name J& Genus B Family Al A2 A3 A4 A5 A6
H#| Nitraria tangutorum H#filJ& Nitraria PR Zygophyllaceae 0.78(1) 0.69(1) 0.69(1) 0.56(1) 0.57(1) 0.34(4)
oKk Agriophyllum squarrosum &g Agriophyllum #Fl Chenopodiaceae 0.46(2) 0.50(2) 0.38(3) — 0.12(6) —
I 1 5T Corispermum patelli forme W SLJE Corispermum #i#} Chenopodiaceae 0.43(3) 0.38(3) 0.47(2) 0.43(3) 0.44(2) 0.12(9)
Bl 57 3 Y0 455K Calligonum alaschanicum P43 )E Calligonum F Rl Polygonaceae — 0.26(4) — — 0.14(4) 0.17(8)
FHFE Sarcozygium xanthox ylum FHFE B Sarcozygium B AR} Zygophyllaceae — — 0.28(4) 0.36(5) 0.37(3) 0.28(6)
B8 )L Caragana sinica B LG Caragana & F} Fabaceae 0.45(2) 0.14(5) 0.41(2)
VB Allium mongolicum g Allium H4# Liliaceae 0.38(4)
B LR & Oxytropis humi fusa WG J® Oxytropis T F} Fabaceae — — — 0.35(6) — —
W3k Hil Oxytropis aciphylla WS 8 Oxytropis T F} Fabaceae — — — — 0.21(4) —
55 K Asterothamnus alyssoides 55 KIE Asterothamnus 3§ FF Asteraceae — — — — — 0.49(1)
X5 F Stipa gobica %8 Stipa RAF} Poaceae — — — — — 0.40(3)
WY H Ceratoides latens WA g Ceratoides # B} Chenopodiaceae — — — — — 0.30(5)
45l Potaninia mongolica il J& Potaninia H Rl Rosaceae 0.25(7)
e — RN A B A 55 5 P B R R AR EVNEHEY TR
Notes:— indicates that there is no plant in the plot;the number in brackets is the sort of important value; The same as below.
k4 MEXBHEMEREEZEREHERF
Table 4 The vegetation IV in B study area
FEW) 4 F¢ Plant name J& Genus FF Family Bl B2 B3 B4

W Artemisia desterorum BIE Artemisia 4R} Asteraceae 0.67(1) 0.33(4) 0.27(3) 0.41(2)

K Agriophyllum squarrosum Wi R Agriophyllum # B} Chenopodiaceae 0.48(2) 0.36(3) 0.23(6) 0.13(10)

f[ %% Ferula bungeana P8 )8 Ferula I FF Apiaceae 0.43(3) — — —

W 52 Corispermum patelli forme W 52JE Corispermum # Bl Chenopodiaceae 0.27(4) — — 0.23(6)

% VK# Bassia dasyphylla % VK# )& Bassia # Bl Chenopodiaceae 0.15(5)

H ¥ Sarcozygium xanthoxylum HEJE Sarcozygium FEEERL Zygophyllaceae — 0.50(2) 0.53(1) 0.56(1)

AT Psammochloa mongolica WG Psammochloa KAR} Poaceae — 0.52(1) 0.19(8) —

WM& Artemisia ordosica B Artemisia 38} Asteraceae — 0.24(5) 0.26(4) 0.14(9)

i B . Oxytropis humi fusa WS JE Oxytropis T Bl Fabaceae — 0.11(6) — 0.22(7)

K BEEL S Stipa gobica 3@ Stipa A AP} Poaceae — 0.10(7) 0.29(2) 0.16(8)

Stk Amygdalus mongolica B8 Amygdalus 7 B Rosaceae — — 0.24(5) 0.27(4)

B335 )L, Caragana sinica B8 L8 Caragana 7 F} Fabaceae 0.21(7) 0.26(5)

VA Allium mongolicum @ Allium H4AHR Liliaceae — — — 0.36(3)

VAR T2 Polygonum sibiricum $ )8 Polygonum #H} Polygonaceae — — — 0.11(11)
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Fig. 2 The growth form characteristics of

plots in A and B study areas
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Fig. 3 a-diversity of plots in A and B study areas
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Table 5 t-test of o-diversity indices in A and B study areas
T H XL Shannon-Wiener f§ ${ Simpson 8 £ PR # B  4L 5 B e 5
Item Richness index Shannon-Wiener index Simpson index Dominance index Evenness index
K Plot 0.253 0. 346 0.434 0.434 0.310
W#EAKJZ Shrub layer 0.780 0.816 0.863 0.863 0.687
TR ZE Herb layer 0.006* * 0.007* * 0.017* 0.017* 0. 869

RPN ¢ {5 = A« « S RIFIRBESE X A I B Z[RI7E 0. 05 Rl 0. 01 KP4 1E 4% 5=

Note: Values in the table are ¢ value; * and * * indicate significant difference between area A and area B at the 0.05 and 0. 01 level, respectively.
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Table 6 Statistic eigenvalues of soil factors(0—20 cm) in A and B study areas

WX OM TN TP TK AN AP AK EC SW

Study area /% /(g/kg) /(g/kg) /(g/kg)  /(mg/kg) /(mg/kg) /(mg/kg) pH /(ps/cm) /%
KAH Max 0.266 0.200 0.435 14. 196 170. 802 3.421 399. 944 9.900 7.300 0.543
/ME Min 0.138 0.039 0.129 7.836 6.698 1. 360 269. 946 8.260 3.380 0. 040
A T4 Average 0.183 0. 144 0. 320 12. 409 49.673 2.436 336.615 9.537 4.523 0. 300
W% R 0.128 0.161 0.306 6. 360 164.104 2.061 129.998 1. 640 3.920 0.503
FrifE 2 SD 0.047 0.070 0.105 2.339 64.190 0.901 48. 852 0.631 1. 395 0.175
MR C.V/% 25.760 48.532 32. 844 18. 852 129. 225 36.971 14.513 6.618 30. 849 58. 487
i R H Max 0.769 0.069 0.263 13.061 18. 084 1. 382 359. 940 9. 600 4.070 0.509
i /IME Min 0.152 0.039 0.129 7.836 6.698 0.673 319. 945 8.160 1.062 0.137
SFH{E Average 0.328 0.052 0.202 10. 108 11.218 1.909 337.438 9.130 2.806 0.294

b W% R 0.617 0.029 0.134 5.225 11. 386 3.709 39.995 1. 440 3.008 0,371
brifi 2= SD 0.297 0.015 0.062 2.170 4.842 1.675 17.078 0. 655 1.368 0.170
BWREC.V/% 90. 612 29.013 30.673 21. 466 43.159 87.734 5.061 7.174 48,749 57.905
7T MRERX AFMBRLERTF(20~40 c) FITHFERE
Table 7 Statistic eigenvalues of soil factors(20—40 cm) in A and B study areas

MR X OM TN TP TK AN AP AK EC SW

Study area /% /(g/kg) /(g/kg) /(g/kg)  /(mg/kg) /(mg/kg) /(mg/kg) pH /(ps/cm) /%

it KAH Max 0.422 0.192 0.417 17. 456 28.125 3. 146 389.935 9. 890 8.410 0.777
it /IME Min 0.115 0.113 0.250 12. 358 8.707 0.673 199. 969 9.720 3.910 0.237
S H{H Average 0.193 0.163 0.348 14. 225 16.073 2,212 307. 951 9,772 5.092 0.488
A M2 R 0. 307 0.079 0.167 5.098 19. 418 2.473 189. 966 0.170 4,500 0. 540
FrifE# SD 0.129 0.035 0.061 1.909 8. 049 0. 944 79.165 0.077 1. 880 0.220
BREHC.V/% 66.905 21.332 17. 496 13.417 50.079 42,678 25.707 0.784 36.927 45,036

i K AH Max 0.326 0.072 0.210 13.900 154.038 1. 085 349,951 9. 470 40. 300 0.595
% /ME Min 0.106 0. 054 0.149 9. 380 6.698 0.123 329.943 8. 410 0,784 0.216
T Average 0.204 0.062 0.184 10. 915 47.718 0.501 334.955 9.025 11.676 0.428
b M2 R 0.220 0.018 0.061 4.520 147. 340 0.962 20.008 1. 060 39.516 0. 379
b2 SD 0.091 0.008 0.030 2.044 71.108 0.425 9.997 0.499 19.107 0.168
TmRREMC.V/% 44,657 12.177 16. 240 18.725 149.017 84. 876 2.985 5.531 163. 640 39. 410
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B dRe /Iy s FRWZIX pHp 28 6] 22 S de 1K
3.5 IREENYHEHEESTERFHXE
Yy 22 FF 45 K5 57 3 - 58 DR R G 23 A
P AT 0~20 em H (3R 8) . 4F Hu 19 1) Bl 22 #E
PEFERCP HOA 5 B RCS LR A L & 3R
2 (P<0. 05) TEAH ¢ 5 A 2 1 W b 22 B 1 45
B, R AR ROz RS K R B, B
FIEMR KR I E RS 2R S /e

YJRA B H RO 56 & s B R W) B 2 AR R 4R
BN T EARERR, P, FEERES
LT A R 0 i A Y T AT O A1
# 5% » Shannon-Wiener £ 500 % 5 5 %02 3% A Bl
i B R B B A SRR R B S R %
e M A B R A R A R R, BT I A R A

[ B 5 A L 3 187 0 ~ 20 cm ] T 20 ~ 40 cm

*8 YMESHESHEO~20 m) TEEFHHEXRH

Table 8 The correlation coefficient between species diversity and soil factors in cross-section 0—20 cm

OM TN TP TK AN AP AK ph EC SW
R 0.678" —0.562 —0.603 —0.333 —0.079 0.065 0.190 0.277 0.262 0.559
Rs 0.312 —0.242 —0.425 —0.249 0.193 —0.132 0.308 0.491 0.599 0.730"
Ry 0.751~ —0.644" —0. 467 —0.239 —0.398 0.290 —0.088 —0.184 —0.357 —0.021
H 0.509 —0.520 —0.482 —0.341 —0.004 —0.048 0.279 0.373 —0.329 0.496
H's 0.390 —0.304 —0.326 —0.193 0.135 —0.047 0.274 0.436 —0.311 0.579
H'u 0.708 —0.543 —0.176 —0.056 —0.352 0.261 0.007 —0.305 0.118 —0.130
D 0.599 —0.628 —0.534 —0.343 0.027 —0.073 0.027 —0.180 —0.039 0.205
Ds 0.614 —0.403 —0.311 —0.113 0.162 0.037 0.142 0.146 —0.181 0.468
Dy 0.651" —0.573 —0.376 —0.192 —0.302 0.092 —0.010 —0.353 0.130 —0.011
C —0.388 0.471 0.433 0.326 —0.027 0.105 —0.345 —0.481 0. 445 —0.395
Cs —0.366 0. 246 0.187 0.087 —0.162 0.035 —0.344 —0.428 0.304 —0.478
Cu —0.635" 0.422 —0.008 —0.060 0.302 —0.299 0.076 0.382 —0.180 0.272
] —0.468 —0.039 0.067 —0.256 —0.074 —0.228 0.094 0.599 —0.602 —0.120
Is —0.059 —0.785* —0.159 —0.764" —0.377 —0.221 —0.081 —0.094 0.104 —0.181
Ju 0. 209 0.411 0.649 " 0.647" 0.142 0.451 —0. 364 —0.414 0.312 —0.428

TR M EEEHEEGRs. AR £ EE G Ry, %A Z £ 5 E 455G H . #4 Shannon-Wiener #548; H's. # A JZ Shannon-Wiener #§ $; H' . # 4 2
Shannon-Wiener 4§ 41 D. £ 1 Simpson #§4(: Ds. # A JZ Simpson $§40: Du. HA 2 Simpson 4840 C. A MR #5540 Cs. HEA R MR BE 15 80 Cn. BEA Z LB 8
TG R S AR B s EARZ S S E R B T, SRR ISR A « L B (P<0.05); » » B E(P<0.0D); T,

Notes: R. Richness index of plots; Rs. Richness index of shrub layer; Ry. Richness index of herb layer; H'. Shannon-Wiener index of plots; H's. Shannon-Wiener

index of shrub layer; H'yy. Shannon-Wiener index of herb layer; D. Simpson index of plots; Ds. Simpson index of shrub layer; Dyy. Simpson index of herb layer; C.

Dominance index of plots; Cs. Dominance index of shrub layer;Cy. Dominance index of herb layer;]. Evenness index of plots;Js. Evenness index of shrub layer;Jy.

Evenness index of herb layer; * . Correlation significant at the 0. 05 level; * * . Correlation significant at the 0, 01 level; The same as below.

K9 YMESHMSHEQ20~40 cm) TERFHHEXEH
Table 9 The correlation coefficient between species diversity and soil factors in cross-section 20—40 cm
OM TN TP TK AN AP AK ph EC SW
R 0.523 —0.622 —0. 547 —0.114 0.156 —0.818" * 0.400 —0.625 —0.064 —0.088
Rs 0. 380 —0.249 —0.238 0.021 —0.012 —0.569 0.546 —0.160 0.134 0.399
Ry 0,452 —0.757" —0.645 —0,211 0. 270 —0.736" 0.072 —0.858 —0.249 0.285
H' 0.573 —0.568 —0.437 —0.047 0.179 —0.773" 0.471 —0.390 0.076 —0.112
H's 0.522 —0.322 —0.202 0.091 0.116 —0.613 0.439 —0.136 0.227 —0.224
H'y 0.600 —0.836" * —0.610 —0.128 0.445 —0.725* 0.073 —0.699" —0.074 0.148
D 0.534 —0.521 —0.411 —0.028 0.188 —0.694" 0.542 —0.275 0.101 —0.024
Ds 0.551 —0.298 —0.153 0.160 0. 200 —0.531 0. 440 —0.025 0.316 —0.180
Du 0.638 —0.800" * —0.505 —0.087 0. 444 —0.714" —0.037 —0.612 —0.009 0.160
C —0.534 0.521 0.411 0.028 —0.188 0.694" —0.542 0.275 —0.101 0.024
Cs —0.551 0.298 0.153 —0.160 —0.200 0.531 —0. 440 0.025 —0.316 0.180
Cu —0.638 0.800" * 0.505 0.087 —0. 444 0.714* 0.037 0.612 0.009 —0.160
] 0.078 0.122 0.174 0.212 —0.469 0.383 0.120 0.416 0.262 0.195
Is 0. 454 0.172 0.483 0.488 0.169 0.001 —0.181 0. 447 0.625 —0.231
Tu 0.188 0.412 0. 680" 0.392 —0.100 0.088 —0.703" 0.335 0.401 —0.021
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F10 YHEZHEEEYESTIERFHESEZTEA
Table 10 Stepwise multiple regression of species

diversity indices and soil factors

[a] 9 J5 ¢ Regression equation F d

R=14.089+9.1900M 6.769  0.032

Ry =2.656-+3.5930M—6. 734 TN 12,471 0.005

0—90 H 1=0.588+1.2070M 8.063  0.022
M Cp=0.356—0.9440M+0. 654SW-+0.064AP  13.654  0.004
Js=0.974—0.659TN 9.633  0.021
Jr=0.754+0.519TP 5.828 0,042
R=2.414—2.395AP+0. 554 TK 13352 0.006

Ry =4.632—14.720TN 14724 0.006
H'=1.062—0. 349AP+0. 080 TK 12.300 0.008
20;140 H p=1.444—14.399TN 16.288  0.005
€=0.166-0.051AP 6.510 0.038
Cr=0.251+1.600TN 12.485  0.010
Ju=1.101—0.001AK 6.857 0.034

)+ e DR 1~ 55 W il 22 RV HE O A O OC R A L R AT
RRESRGR D, Hip AR WZHEERS 2
R A OGP o H R A T e R AR RO W R T
F}H5% s Shannon-Wiener 8% fil Simpson ¥5 £ E A %
3 (P<0. 0D FAAHSC O & L AL B2 F8 B AR i %
TE ARG 5 45 3t R R AR 2 1) 22 V4 B0 (BR 34 20 BE 95 4K
A0 5 SO R AH OC G R IR B W K AR
0 E 8 80F Shannon-Wiener 8 4(5 PH {H /%>
IR B AR 2 R A R .

HE— 25 X W) 2 AP AR O L3 T R AT B AP
Z ot gt 25 R (R 10O £, £)2 0~20 cm
20~40 cm Y 438 R - X B 2 00 10 22 R R 4 KR
M g5 R X HE R E WS s IEA AL 2R
SRR o S 2 AR PR BUW AR SR B
VEHTX 3 A e X 7 22 FE PR Y 52 e K

4 TFo®

4.1 EWBEHE

B PH 55 ARV 5 g 2 Hl IXC A A 0 A 2 R 3R B
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R 2 B — A AR ] VD ST 4 ) b U0 R AR R R SE
W 1] U P52 1 % 1) S fif 22 4 A RS ) 1 Rl 2 A
Bz, RELZRMTUVRANEZZ RV L.
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SR XIS R P v . BB 1) U0 A G 1 HE A R
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4.2 YT ML
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(1 B35 4 o S X PR B AR B0 1 8 R . AR AE R
o ZFEHERN B Z AR SS A 10 7 ] Bl 5 A H
[] V0 U A G 1) S A G AR Z AR R AE B A . o £
Mk B~ T #:H i Shannon-Wiener 5§ %% #il Simp-
son 45 BB Wi b Tt . Simpson ff 35 15 %05 34 Ik
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T o X AR 2 R B AR 2 1) 22 R AT 0 A O B
RZEHHH ARG S — B R TR AT
RE T HE 7 110 D A TS 5 AR 2 11 ) Rl 22 % 45 K
AR BRI BAR X R L P Z R R B T —
AR T A BTRRAS . AR R AR A 1 A 22 R Al 3 B
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