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Effects of highway on the vegetation species composition along a distance gradient from road
edge in southeastern margin of Tengeer Desert. FENG Li', LI Xin-rong', GUO Qun®, ZHANG
Jing-guang' , ZHANG Zhi-shan' ('Shapotou Desert Research and Experiment Station, Cold and Arid
Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou
730000, China; ’Institute of Geographic Sciences and Natural Resources Research, Chinese Academy
of Sciences, Beijing 100101, China). -Chin. J. Appl. Ecol. ,2011,22(5) . 1114-1120.

Abstract; Aimed to examine the effects of highway on the vegetation species composition in arid
desert area, forty-eight transects perpendicular to the provincial highway 201 from Shapotou to Jing-
tai in the southeastern margin of Tengger Desert were installed, with the vegetation species distribu-
tion along a distance gradient from the road edge investigated. The results showed that with increas-
ing distance from the road edge, the species number, coverage, biomass, and a-diversity of herba-
ceous plants declined, but had no significant differences with the control beyond 5 m. Within
0-6 m to the road edge, the herbaceous plant height was greater than that of the control, but their
density had less change. Within 0-2 m to the road edge, the species turnover rate of herbaceous
plants was lower; at 2—5 m, this rate was the highest; while beyond 10 m, the species composition
of herbaceous plants was similar to that of the control. The herbaceous plant community at the road
edge was dominated by gramineous plants, with the disturbance-tolerant species Pennisetum cenira-
staticum , Chloris virgata, and Agropyron cristatum accounting for 68. 6% of the total. C. wvirgata
beyond 1 m to the road edge had a rapid decrease in its individual number and presence frequency,
P. centrasiaticum and A. cristatum beyond 2 m also showed a similar trend, while the composite
plants Artemisia capillaris and A. frigida beyond 2 m from the road edge had a rapid increase in its

individual number, accounting for 70% of the herbaceous plants. At the road edge, the coverage
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and density of shrubs were significantly lower than those of the control, but the species composition

had no significant difference.

Key words: arid desert; highway construction; species diversity ; distribution pattern.
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Fig.2 Coverage, density, height, and biomass of herbaceous plants at different distances from the road edge ( mean+SE).

ARG F R 2 5 1.3 (P<0. 05) Different small letters meant significant difference at 0. 05 level.
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Table 1 Total species number, mean species number per plot, a-diversity and B-diversity of herbaceous plants at different

distances from the road edge ( mean=SE)

R A2 U EE 2 Distance from road edge (m)

Index 0~1 1~2 2-~3 5~6 10 ~11 >200
SRR 50 47 31 30 29 29
Total species number in all plots

SRR T IR 7.6a 5.3b 4.5b 4.1b 4.3b 3.9b
Mean species number per plot

Simpson T84 0.52+0. 04a 0. 45+0. 04ab 0.43+0.03ab 0. 37+0. 04ab 0. 38+0. 04ab 0.31+0.03b
Simpson index

Shannon 5 %% 1.15+0. 09a 0.92+0. 08ab 0. 83+0. 07hc 0. 73+0. 08bc 0. 75+0. 08bc 0. 60+0. 06¢
Shannon index

Pielou $5 44 0. 57+0. 04ab 0. 55+0. 04ab 0.59+0. 04a 0.51+0. 04ab 0. 48+0. 04ab 0.42+0. 04b
Pielou index

Whittaker $5 %% - 0.13 0.23 0. 31 0.29 0.17
Whittaker index

Sorenson T84 - 0. 87 0.77 0. 69 0.71 0.83
Sorenson index

B 4 Morisita-Horn 7541 - 0. 86 0. 64 0. 88 0.96 0.88

Modified Morisita-Horn index

AR F IR 25 55 .35 (P<0. 05) Different letters indicated significant difference at 0. 05 level.
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A, A A o5t B I 384 32 9 /N B
POXEWEIKRO~1 m A1 ~2 m AP FP L
2 ~3 mbFEE SRR
2.2.2 B M Whittaker 4565505 WA 74 6] 1) 22 53
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T 2 6] B ARRLPE | 19 5 R P — oo 440 B 0 S e
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AR A Wy R AN AE R FE B A9 AR IR i 1 TR
F i, Whittaker 5 5 1) 5 FAB AN Sorenson $5 4 (1) i
IMEBTHBIE2 ~3 m 55 ~6 m A EIREJTIA] (B, =
0.31,C,=0.69) , B 1) Morisita-Horn 8§ 1 £ /)
HHMAEL ~2m 52 ~3 m AWK ] (Cy =
0.64) , XULHHRE I 2 ~5 m X0 4 28 1k
BK.O0~1m51~2mAibEEHRE(B,=0.13, Ci=
0.87,C,,,=0.86) F1 10 ~ 11 m 55X} f&[E] (B, =0.17,
C;=0.83,Cy, =0. 88) [ F A E Wy 2H 18 A R A9 AH
I, T 0 ~ 1 m 5% BB A AR /N (B, = 0. 49,
C.=0.51,Cyy=0.11);5~6 m 510 ~11 m AbFEDT
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] AR /N (B, =0.29,C=0. 71) (H TS
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o, 882 0 ~2 m ALJE L T BUAAS [F U RE R EVE 2 ~
5 m AL FEI A R A R AEAR 5 ~ 10 m AL 7R AR
/IN,10 m LA 0 BRBAT 35 25 57
2.2.3 ZETEAL KA A BT 60 S FLAHE W) b4 IR
RA AERA VA e — A R Z2 AR 43Ry 4 T AR 5 Y
(R 2). FE IR BR S EE B A 3G A0, FEACHE ) AR % AL A
I AL R — AR A R AR Y N — A A AR A )
8 HE BB BARR T 22 4 AR R A M ) FN 2 4E AR JERA
FEA) ) A X3 1 . A [] B 5 A % A 9% Y 1Y) B 4] 1)
N AR >— A AR ALY > Z 42
RANEY) >—FHERAAED).
2.3 BB ERGRHE WLRASKE ) 53 AT RS
ST 1 A0 A ER i b 25 S PR R (3R
3), B WELARFE Y HIK N . A B ( Pennisetum cen-
trasiaticum) . & F& ¥ ( Chloris virgata) VK ¥ ( Agropy-
ron cristatum) | P4 %55 K& ( Salsola ruthenica) 1
FE¥E ( Setaria viridis ) | B /) %% M) 1 4E ( Heteropappus
altaicus) 55 VKZE ( Bassia dasyphylla) Y& 484 )L
i ( Erodium stephanianum ) . 3X 10 #8549 YA A

Table 2 Life form composition of herbaceous plants at different distances from the road edge

He 15 15 P& 2% (B B9 Distance from road edge (m)

Life form 0~1 1~2 2~3 5~6 10 ~11 >200
JERA —4E4E Annual (% ) 34.0 34.0 32.3 30.0 24.1 27.6
Non-gramineous Z4FH: Perennial (% ) 38.0 38.3 38.7 43.3 48.3 48.3
KA —4FEE Annual (% ) 14.0 12.8 12.9 10.0 10.3 10.3
Gramineous Z24E/E Perennial (% ) 14.0 14.9 16. 1 16.7 17.2 13.8
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Table 3 Individual proportion (P) and frequency (F) of common herbaceous species at different distances from the road

edge
4 HRE LR BE S Distance from road edge (m)
Plant species 0-~1 1-~2 2-3 5~6 10 ~11 >200
P(%) F (%) P(%) F (%) P(%) F (%) P(%) F (%) P(%) F (%) P(%) F (%)
FA®L Pennisetum centrasiaticum R 42.8 32.4 40.2 35.7 10.2 25.0 7.6 20.0 0.5 8.3 1.1 9.5
[REEH. Chloris virgata R 1.9  55.2 2.8 24.1 0.3 15.3 0.1 3.3 - - - -
VKT Agropyron cristatum R 13.9 18.3 11.8 15.7 4.4 17.5 0.1 3.3 2.5 4.2 2.5 12.9
BiBE Artemisia capillaris R.C 4.0 451 25.9  68.7 52.3 80.6 63.2 78.9 62.8 58.3 45.2  59.0
fill% Salsola ruthenica R 3.3 45.6 0.6 24.0 0.9  40.3 1.1 27.8 .2 229 1.8 14.3
M Setaria viridis R 2.6 30.0 0.2 12.5 0.03 2.4 - - 0.02 2.1 0.02 2.4
W] R B AL R L6 384 L6 473 L7 474 L4 327 0.6  20.8 0.5 1L7
Heteropappus altaicus
FVKZE Bassia dasyphylla R 1.8 29.4 0.04 4.8 0.5 16.7 0.4 18.9 0.1 6.3 0.02 2.4
BE Artemisia frigida R.C 1.6 32.2 3.4 479 19.6  57.1 12.4 45.7 4.8 31.3 24.6  46.4
e JLE Erodium stephanianum R 1.2 18.3 0.2 8.9 0.2 4.4 - - - - - -
SHRE Carex duriuscula C - - 0.4 3.3 - - 0.5 6.7 13.7 35.4 16.5 26.7
PR S C 0.1 4.4 0.1 4.8 0.4 20.1 0.8 14.8 1.7 39.6 3.2 514

Cleistogenes songorica

R. &% LN Common species at the road edge; C: X BEAE 74 WA Common species in the control plot.

i S BRI BB 84. T% . Ho T 3 FR R
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69.8%.

H2 3 AT AE I, Bk 12 FREy o B A
¥4 1 () 2 % 5 AR X BERE 5 v B DL RS A AL ), AE
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AP TC R TR BRI 2% 0 ~ 6 my[H
DAL B RT3 RS LA B /N T2 10 m DAAR IX 3.
AT UL B AL T A 5T T PR R 0 B0 (A AR 25 R R AN
ARFR AT
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PEA B BEARALY) 10 B 2R B R R
2% LLRD R AR R S ( Oxytropis aciphylla) 56 2528
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3 i it

U R RN 5 R DA | R JE] R X8 1) I
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(REETYWERE, & TP v #H 1 18) s,
I 2 MR BRSO I Bl b 2 AR S |
AL 1Y [ 2 - K o3 5 1 T i AT RE SR A SR 5 i T
AP A EERER. AR RV, LK =T
S DCRE W 5 B AR P i e R B BRI R 2R R
SEMEY A s ) S IR BB R 2 — T FE
ARG FEL T AR S I KT BLBCA HE KA Y
fLE BRI DA B A AR X3, f 5] 3 AT LA
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TE BB G2 A T R | PR AL 135



5 W WA A LD RAR R SR U B 0T B A o 2 RS R

1119

THEKE
Soil water content (%)
S =

-]
T

—
¢ 9

0 1 2 3 456 789101 20
BEpR&%AYBE BT Distance from road edge (m)

B3 BEPKEANIEIE B b 3R IR A K

Fig. 3

tances from the road edge (mean+SE).

Volumetric water content of top soil at different dis-
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