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Abstract: Biological soil crusts ( biocrusts) were extensively recovered on the surface of revegetated lands after the
implementation of the “Grain for Green” Project, which is a program for retransforming croplands on steep slopes ( =25°)
into grasslands and shrublands in order to restore ecosystem functions in the Loess Plateau region. The distribution patterns
and spatial variability of biocrusts and vascular plants in the revegetated lands in this region have rarely been considered in
previous studies. The coverage, patch size, and number of vascular plants as well as biocrust cover and composition were
investigated in six successive rainfall zones ranging from 250 mm to 550 mm in the Loess Plateau region so as to determine

the distribution patterns and their spatial variation. The following observations were made from the results: 1) Revegetated
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lands showed a mosaic pattern of vascular plants and biocrusts across the rainfall gradient. Biocrusts were mostly distributed
continuously within each site, while vascular plants often existed in patchy mosaics. 2) Biocrust coverage in different
rainfall zones in the region ranged between 55.1% and 80.8%. The average biocrust coverage in the 250—350 mm rainfall
zone was 77.8% , which was significantly higher than that in the 350—500 mm rainfall zone (60.3%). However, no
significant difference was observed in the community composition of biocrust along this gradient. 3) Vascular plant coverage
in the region ranged from 10.0% to 58.7%. An obvious and significant increasing trend was observed in the coverage along
with the increase of annual mean precipitation. 4) Total and average basal patch area of vascular plants also increased along
with annual mean precipitation, while the number of individual plants decreased. Given this general trend, the smallest
plants (basal radii < 0.1 em) dominated the plant patch-size distributions in all the rainfall zones. These results reveal the
intercorrelation of spatial pattern and distribution of biocrusts and vascular vegetation across environmental gradients in the

Loess Plateau region.
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Table 1 Characters of the sampling sites

R R Rl 1t/ mm HiL el HEYIHEE Yepgs () Heray
Sampling zone Rainfall Location Soil type Plant communities Slope Slope aspect
Vs Artemisia desterorum <5 —
R . WIBL T Lespedeza bicolor <5 —
1 One 250—300 et Bt Rt )
¥1:4& Caragana arborescens <5 —
<5 —
W 52 Trigonella foenum-graecum <5 —
Vb Agriophyllum squarrosum 5 —
2 Two 300—350 Hhyte s Ab+ -
BABTF L. bicolor 5 —
7 J—
K MRE A. capillaris 10 P9t
BB Thymus mongolicus 15 [ii]
3 Three 350—400 W4 CE(RN .
KA EE Stipa bungeana 20 R
25 (i)
R T. mongolicus <5 HAwAL
KIEEL S, bungeana 20 At
4 Four 400—450 U & F AL L
YATHE A gmelinii 25 R
30 e
YATHE A gmelinii 5 ]
) K PHEL S, bungeana 15 AL
5 Five 450—500 WG 4L n
BHE A, kanashiroi 25 i)
30 VR
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T R R AL AR5 0 121 530 K D, 25 2 25 B0 D
CHEB-E I AR AL 00 755 1) AT AR A BES , 5% S 252 A R B0 X, T 4
W BRI B8 4 A B B AL TR B Aoy B B R R B AR, VA Y B e R R AR bR i
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Table 2 Characters of surface coverage of the sampling zones

FEH T ZEE T/ % MW BE B /% Wi &) 5 B/ % A %
Sampling zone Coverage Biocrust coverage Litter coverage Bare soil coverage
1 One 1.720.4 ¢ 74.7+3.8 ab 11.7+2.4 be 11.9+3.9 a
2 Two 1.720.8 ¢ 80.8+2.6 a 9.123.1 ¢ 8.4x1.0 ab
3 Three 9.5+2.9 b 67.03.5 be 15.0+2.4 abe 8.4+0.4 ab
4 Four 11.4+1.9 ab 59.3+5.8 ¢ 23.8+53 a 5.6+1.0 b
5 Five 16.8+0.5 a 59.6+1.6 ¢ 20.1£1.6 ab 3.4£0.8 b
6 Six 9.8+3.3 b 55.1+4.7 ¢ 23.2%3.1 a 12.0+1.7 a
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BEGS R 55 P K TR 4—6 R 1 SRR 3 sl j a6 B 25 o R 10 3 M B 1 5 B R ARG, (ELAE
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W26 B 08 53 FEAEAEAT 1R 2D 4 AR TR o ) 1 38 IR TR 6 (i &, BT i) B SRR 3 4.5
(2L BB ) TR 255 PRl 6 SFEY 3 4.5 L 255 BIFE RN 4 L IGO0, B it (1
TN A 525 0 AR 5 B PR 2 B BT o R A B ZERR RN Al 250—500 mm 2 R A -4 g KU AR Sk B
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Fig. 1 Biological soil crust ( cyanobacteria crust, moss crust, lichen crust) distribution in different rainfall zone
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Table 3 Vascular plant characters of the research sites

i IR/ ES YL R e = T B/ % YA A R/ em
Sampling zone Vascular plant species Vascular plant coverage Vascular plant height

1 One 7.3+£0.6 ¢ 27.0+8.3 b 15

2 Two 8.8+0.4 ab 10.0£1.0 ¢ 10

3 Three 8.7+0.3 ab 28.8+5.2 b 10

4 Four 9.2+0.3 a 45.3+4.1 a 15

5 Five 9.6+0.2 a 44.8+4.0 a 15

6 Six 8.1+0.3 be 58.7+3.2 a 60

HIYIFHZERCH 5 mx5 m FET7 T Ge T B, R s B S RIT TR o BT R A F) BT A 0 i JEE A AR

2.4 YEE AR S A WA K R o AR REAE

ST X AEAE B ) 55 A= W) 45 B i J3E it o e T e 19 28 A 5 T S PR T AR R P DG 3R (18T 2) | R A )
T AR IE R 10.0%—58.7% , W45 B 56 5 M 55.19%—80.8% , 445 MM 5 AE W 45 2 ) 26 FE FE R 1—6
th EAA B RO R (r=-0.688,n.=23) , Ui I 4L AR Y el 25 55 BE 3G 0, 0 350 92 1 A= W 46 B i
B PIEMSEEE (RPAUZ B0, i b2 B4R 48 SR Wy el 2 2 0k, bb 1 3R 2 BV AE W 45 B A, R PR X B
A1) Z A FEREE 6 AR 114% , FEREHE 2 this/N, i 91%

5 XA ) 25 AR Y Fe/ IME R 0.03 em? s 25 55 9 W (B 80 AT I8 A R DG 5 S 24040 5 8 T o )
ARG ) — S0Pk | Bt 5 28 R 2 38 I, A P S8 2R SE T BUR BT 38 R (38 4) 5 POAREICRT 01, BIF 5 X 45 688 Tt 24 45 2R
HPFEIC B 0.1 em FYZAH/INMEDY) A7 PEF 5t A7 ORI R DU o B A B 30T B 1 Rl A A AR 25 35 T
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FABARE I RO ROMTAEAN, (193) EREN 1—3 ol T MRARHO KT ERTHEA T 400 mam I 5 1R 5249
S (VRO BER TR AE RS 1—S 512 SR 9 JF IR TR 6. RUMIBEHORCHA 2% W R A8
SRR HEE 1 2 JOHEIE 6 (ORI BEYOS R 3R TREAY 35, XSRS REHYBESR T S BEH B
HIHESMT (r=-0416" .n=23) LERAIIFIH 515 SURL:.

R4 HEREMHREERRER MR

Table 4 Descriptive statistical parameters characteristic of vascular plant basal area

A AP ZEIE BB AL/ em? Vascular plant basal area

Sampling one KT M B2z FH IS i o A
Max Min Range Average Mode Median Quartile 3
1 One 78.50 0.03 78.47 1.59 0.03 0.03 0.20
2 Two 7.07 0.03 7.04 0.36 0.03 0.03 0.13
3 Three 50.24 0.03 50.21 0.44 0.03 0.03 0.28
4 Four 1017.36 0.03 1017.33 2.64 0.03 0.07 1.13
5 Five 615.44 0.03 615.41 5.50 0.03 0.07 3.14
6 Six 1661.06 0.03 1661.03 53.26 0.03 7.07 28.26

ST (Q3), FR“BORPU R S TR A TR B e i /N BICHEI R 5 75% R8T

90, a —o— ML AR IR BESR AR —a— BT T RV S BE AR
80 | 1400 ¢ a a 190
R ON 1200 t 180
S 6ok E 179«
go ) \z 1000 160 <
: 50 | 3 800t 150 £
é 40T & 600 | 140 2
L = ]
s 20 400 | 30 %
20 | —O—EHLi {20 &
10 f —A— Hi 200 ¢ {10
0 : . : 0
0 L 1 L L L ) 250 300 350 400 450 500 550
250 300 350 400 450 500 550 [T & Rainfall/mm
B Rainfall/mm
e 1 N B3 BAERPEMBRER SR MERERENTL
H2 ARREEHENERSEEREHZL Fig. 3  Effect of rainfall gradients on area and the number of
Fig. 2 Biocrust and vegetation coverage in different

patches of vascular plant per unit square meter
precipitation zone
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PpEge Ao i ] FHER 5 Fs 8 8O T3R8
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Table 5 Patches of vascular plant basal landscape fragmentation index varies with rainfall

iR B FE TR KL BEPR B R AL 4L PR AR AR
Sampling zone Patch density index Patch number fragmentation Splitting index

1 One 0.63 0.00 6.00

2 Two 2.78 0.00 23.93

3 Three 2.26 0.00 14.66

4 Four 0.38 0.02 2.32

5 Five 0.18 0.03 1.19

6 Six 0.02 0.10 0.22

R R 1) SRR EE SR BT 2.3 RO, 2R W Ik DXL SRR ) 0 8 B2 R T AR i, ) B
e i AR R 6 /DN ;6 AR 9 4R RO A Sr WLEICR D PR AL R O T 0, 3R IR B RO R 4% R
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