541 B 4 W) S & E2 i Vol. 41,No. 4
2021 42 ACTA ECOLOGICA SINICA Feb. ,2021

DOI: 10. 5846/stxb202003290738

TG SRR L, T TT Y, AN B e DX A 0 B AT it 7 U0 5 H G A JR B DGIBR . A 25241, 2021 ,41(4) :1381-1390.
Ji ] Y,Zhao Y G,Yang K,Zhang W T, Wang S S. Correlation between runoff and sediment yield from biological soil crustal slope and its distribution patterns
in the Hilly Loess Plateau Region. Acta Ecologica Sinica,2021,41(4) :1381-1390.

BEITRERREMERFEESRTPSEIAREH
X Ex

T RAK O kB AE ZRR

1 PGIURMBL B R BRI IR 245, M. 712100

2 EREBE KRR AR REOF ST I R 5 B bR E R SRR e 712100
3 PUACAMBHE RFEMFERE, B3 712100

WE AYEEAE T RRKEYHH 2 RS IFET SRR TR RIS R, WA P45 B2 530 46 Ja o 395 1 7 i ™=
YO RYREI R AR T IR I T 9 1 A2 M8 Bz 460K RSN BEAIL 3 Fh 20 A s Joi e 30k T 7 3 7 T R S i, £ B e L Ak A5y
B TR T A WA K BES A3 A AR SRR R, SR T A WA K o3 AR R S T R U ORI SRR, (1) AR WSS B A A A
Jei 5 25 R W 4 TR U 7 DN ) AR R R AR P R AR T B AR T, A W A B 3T P BEAIL 43 AR A SR s R 2 X A
6 Jm B E AR T A m A= i, AR RS R h o BRI R 71, 7% (12. 9% , S ML 84 =) 1Y) 89. 6% |
31.8% o (2)BEIHAR RIS A W2 K BEHL i KBS B BT 3% 25 5 A 0 3 A OG5 40 B0 B A 3 TE ARG, 5 e e 2
FRECR W IEAK, (3) LR EAR G A ) 25 iy BEH R K BEH TS 5 BEYE 45 1 2 0 5 A OG, 5 sy MIE 5 B g 2
WEEMR, (4)BERRFEY,) MHIEEMER(Y,) 5548 4 (SPLIT, Splitting Index) 5 R4 .Y, =1. 116+0. 017SPLIT,
R*: 0.957;Y,=22.767+17.936SPLIT, R*.0.801, (5) LA %5530 50006 Jm 5 B2 300 5k 5 Wi A= ) 205 B2 e 334 T 118) 0 25 B8 a0k T 5%
W 3 T P 0, WAL A O s e B o 88 B R R, 2 5 e B R B S O T P PV 2 DA A A SR B4 R BE AT T A
WIS B X Y RSN AR T A A K AR TR SRR A% R RO R O B GRA W A8 B 1K L IR RE T
RESRAE T RF 2R

KB AW IS Y SOMAR B AR TR ; BRI R i R

Correlation between runoff and sediment yield from biological soil crustal slope

and its distribution patterns in the Hilly Loess Plateau Region

JI Jingyi"? ,ZHAO Yunge™ " ,YANG Kai' ,ZHANG Wantao’ , WANG Shanshan’

1 College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China

2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw , Institute of Soil and Water Conservation, Chinese Academy of Sciences and
Ministry of Water Resources, Yangling 712100, China

3 College of Forestry, Northwest Agriculture and Forestry University, Yangling 712100, China

Abstract ; Biological soil crusts (biocrusts) , which are widely distributed in the revegetated grasslands and forms various
distribution patterns due to the disturbance, are a major influence factor on runoff and sediment yield in the Hilly Loess
Plateau Region, China. In order to clarify the effect of biocrusts distribution patterns on the runoff and sediment yield from
the slope surface, the runoff and sediments yield from three distribution patterns of biocrusts ( zonation, chessboard, and

random) were investigated by using the simulated rainfall experiments. In addition, the pattern index of the biocrusts patch
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was calculated by means the landscape ecology method. The association between the biocrusts distribution pattern and runoff
and sediment yield on the slope was analyzed. The results showed that (1) biocrusts distribution pattern significantly
affected the initial runoff time, runoff rate and soil erosion rate from the slope. Under the same coverage conditions, the
random distribution of biocrusts significantly reduced the runoff and sediment yield of the slope compared to the zonal and
checkerboard pattern. The runoff rate and soil erosion rate of random distribution pattern was 71. 7% and 12.9% of the
zonation pattern, 89.6% and 31.8% of the chessboard pattern. (2) The runoff rate on the slope surface was extremely
significantly negatively correlated with the Largest Patch Index (LPI) and Patch Cohesion Index (COHESION) of biocrusts
patch. Tt was extremely significantly positively correlated to the Splitting Index ( SPLIT) and significantly positively
correlated with the Landscape Division Index ( DIVISION). (3) soil erosion rate was negatively correlated with the LPI and
COHESION of biocrusts patch. It was positively correlated with the DIVISION and SPLIT. (4) The relationship between
runoff rate (Y,) and soil erosion rate (Y,) and SPLIT was: ¥, =1.116+0.017SPLIT, R*: 0.967; Y,=22.767+17.936
SPLIT, R*: 0.801. (5) The results of the study showed that the distribution pattern mainly affected the separation of
biocrusts on the slope surface and then affected the runoff and sediment yield. The biocrusts patch fragmentation degree and
the runoff and sediment yield increased along with the increase of the biocrusts patch SPLIT. This study analyzes the effects
of biocrusts on runoff and sediment yield from the perspective of the distribution pattern, quantifies the relationship between
runoff rate and erosion rate and pattern index of biocrusts slopes, which provides a scientific basis for quantifying the

function of biocrusts on soil and water conservation.
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Table 1 Chemical and physical properties of test soil
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Fig.1 Distribution pattern of biocrusts
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Table 2 Characteristics of biocrusts in different patterns
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Table 3 Landscape index description
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Landscape type pattern index Calculation formula Formula description and Ecological significance
BEYE N N FTRHE— M B Y B8, A FRon 8 B AR
PD A PD 2R AR B A UL S
N " B —BEHE R rh 5 R B M o 40 R A SO TR Y L
= HifeH Max ) > o S >
SRS e - T g, 9, JEAEO A I AT T SO K s
Fepne I RNy e B NS F TR oY a3 S e 1
LSI=1,E Fm TR E RNl % 8K E,
SRS LS =025 B LST A, BT EEMA0 T R, B
LSI A KRN BEHL T PR XA 0 i B B R R e R Y
% BAT IR
i ) P NBEY j TEZZE BRI o AR FOWBELR j BT,
BEH S, T COHESION = | 1 - =1 [1 ~ L] - COHESION J5 I [7i] — 4 W2 80 75 25 fii]_b Fy 235 1 1k 2R
COHESION : b Ja VA FRE, B S RIS Z M i R EFAES &
7 i

SR AL

" >
DIVISION = 1 - Y, (i)

GES
A FORRITBY, o, 45 5EWBEH j (TR, n 4%
SRRSO, 30 1 /NI A £ 43

DIVISION A \a BORRBE T DATE — s 8 B b R AR 2635 s 9 T3
SR
AZ
Sy BEAR AL SPLIT = — SPLIT HR{FLHA , 501 57 L Bl i s e e ™ 2, 53
SPLIT a? ML

=1

-

PD: Patch Density; LPI: Landscape Patch Index;LSI; Landscape Shape Index; COHESION: Patch Cohesion Index; DIVISION: Landscape Division
Index; SPLIT; Splitting Index
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Table 4 Pattern index of biocrusts in different patterns
R B RBEHAEE. ROTRRIEEL B 45 LA BAE R e
Pattern PD LPI LSI COHESION DIVISION SPLIT
TR Zonation 5.00+0.00a 6.32+0.08¢ 5.83+0.09b 99.78+0.00c 0.97+0.00a 28.92+1.14a
#£4% Chessboard 5.50+0.29a 20.88+1.41b 5.36+0.03b 99.85+0.00b 0.92+0.01b 12.46+0. 84b
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KRN FRACEAR R 50 225 8.3 (P <0.05)
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Table 5 Pattern index of cyanobacteria and moss crusts in different patterns
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