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Fig. 1 Location of the study area and distribution of sampling slopes
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Table 1 Basic information of the sampling sites
WEALE Y ARS RS BEALE vt i 273 AL 2R
Location in the Slope Sample  Position on a Elevation  Organic matter Total nitrogen
valley No. No. slope Longitde/Latitude (m) (gkg™) (gkg")
1 uiE B B-1 e 18 127°28'32.7"F/45°44'32.2"N 186 16.43 1.21
B-2 I rpig 127°28'26.4"£/45°44'30.2"N 182 20.85 1.35
B-3 b S 127°28'17.1"E/45°44'26.4"N 173 22.72 1.24
E E-1 W 18 127°28'01.5"E/45°44'16.4"N 183 19.64 1.08
E-2 e 127°28'04.9"F/45°44'15.1"N 180 19.85 1.03
£-3 YT 127°28'08.0"E/45°44"15.2"N 176 36.27 1.07
s A A-1 Wi 127°32'02.4"E/45°45'49.6"N 173 21.24 1.36
A-2 I 127°31'57.4"E/45°45'48.0"N 169 24.25 1.17
A-3 PR 127°31'52.7"E/45°45'46.3"N 163 28.84 1.34
C c-1 Wi b3 127°28'15.7"E/45°47'38.7"N 164 20.67 1.16
Cc-2 I b 127°28'20.3"/45°47'35.5"N 152 23.30 1.08
Cc-3 b 127°28'19.1"E/45°47'28.8"N 150 27.87 1.37
T D D-1 B 138 127°28'14.2"£/45°48'03.0"N 156 23.33 1.36
D-2 e rh 127°28'20.5"E/45°48'12.8"N 152 27.36 1.20
D-3 b S 127°28'19.0"E/45°48'24.5"N 150 41.60 1.61
F F-1 Wi B 127°29'11.9"E/45°51'28.9"N 154 21.52 1.58
F-2 e 127°28'53.1"E/45°51'32.4"N 145 26.71 1.29
F-3 RS 127°28'35.4"F/45°51'36.1"N 139 35.85 1.73

Gy VERIURL B AG IE B 5 hoh A7 2 - A Il R
(ma™) 3 DIEHRIRIZHRE (em) 5 n kB RHEE
GRS

TR R A X

E=hp (2)
A, ERLERMER (kg m™a™) 5 AKX
(1) ; pHHHEFEE (kgm™) .

KH R E T 225381 (One-way ANOVA ) Al
/N EVE2ZE 59 (Least-Significant Difference,
LSD ) #EA7 WE RS, AT I3 20 A B0 58 L35 6
YRGS LR R MR Z KR,k
IG5 HT B SPSS 20,058 A 58 1

2 4 R
2.0 RETEMEYENRB AR AT

M BEMBCE201 LAEM20124E H
R 2 (1 5 S 43 3 M 76.9 ~ 346.1 mg kg™ Al

94.9 ~438.1 mg kg™, FIMEHHHIH210.3 mg kg™
12347 mg kg™'; MBNTE201 14EF120124F E Rk I Z= 1)
WeBhTL R 55418 ~ 33.8 mg kg ' Fl15.7 ~ 23.1 mg kg,
XA ST A 12.0 mg kg™ F113.0 mg kg™ o MBCAHI
MBNTERK 21 1 AT 5 2=, 075 W9 4F ] 14 A [7)
W ZH AR (p<0.05) (FK2) .
22 TEMEVEYEKRRTESH

22 SR A R ) 52 ), F 5T O B A 2R R
A B A RE LEMAEYAEY RS, MIMBC
FIMBN & i 7E20 1 14E 20124 4 7] 2245 2 ] 22
SARE, FrLUH201 14 F20124E E KM 2245 R
HEAMBCHIMBN & & 0P8, 70 b R
Az W o Bl RN R 25 R) o A R . S5 AR ERWT, =M
TR 0 . R R R EMBC R Y I B0 9 R
BH175.0 ~221.9, 166.6 ~ 266.1F1204.9 ~ 314.8
mg ke, FAIEAMHIH190.9, 215.6F1261.0 mg kg™
MBN % i (I s 73 54 10.1 ~ 13.4, 9.4 ~ 15.2
M12.5~18.0 mg kg™, FIMESH H11.2, 11.9F1
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Table 2 Basic characteristics of soil microbial biomass carbon and microbial biomass nitrogen in the studied valley
e WA A YR BRMBC (mg kg™) TR AW ZMBN (mg kg™)
ANl
Time TIAE « bRifE 2 I FNT] /M FHIE + b2 I RAE e/ M
Mean + SD Max Min Mean + SD Max Min
201 4R 7
254.5+44.8 a 318.7 160.4 17.3+5.1a 33.8 11.3
Summer in 2011
201 4Rk
166.2 +64.2 b 346.1 76.9 6.8 +3.4b 14.6 1.8
Autumn in 2011
20124E E 2
274.6 +67.8 a 438.2 187.7 17.5+3.2a 23.1 11.4
Summer in 2012
20124 Fk 2
194.8 + 80.1b 359.7 94.9 8.6+3.0b 14.9 5.7

Autumn in 2012

. [m—HAE R R R B E 2 (p<0.05) Note: Different letters in the same column represent significant difference at 0.05

level

14.5 mg kg™'. MBCHIMBNTE i 58 (1943 45 5 4 F il
> Wi > B, AR R B T LA
e, bBlS iz ERAEE (p<0.05) .
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Fig. 2 Microbial biomass carbon and microbial biomass nitrogen in soil relative to location in the valley
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Fig. 3 Microbial biomass carbon and microbial biomass nitrogen in soil relative to position on a slope
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Fig. 4 Distributions of soil erosion rate in the valley relative to location ( A ) and position on a slope ( B)
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Fig. 5 Relationships of soil microbial biomass carbon, microbial biomass nitrogen, organic matter and total nitrogen with soil erosion rate

43 H1¥MBCAIMBN 5 OMATTN #E 47 [8] )5 43 By
(E6) , RHMMBCHMBNLOMZ [a] ¥ 77 1 H
BEMLEMERXR (p<0.01) , HEREDH N
0.713 9£10.552 0; MBCHIMBN5TNZ [a] ¥ f71E
WRBEWNEIELR (p<0.01) , HERESHH
0.744 4f10.601 5. MBCHIMBN & 2 fifi + 5% 4> &
T A D e D, U B A s AR A S e
BRSO R S0 - S A W A Y

3.1 HEMEMEYE S HHHE
AFRMBXARI ARG, R YA

Y R RN R ZES, T A
1) = S A W A 7S (R AR AR Ry o ARBIFFE P MBC
FIM B N 76 37t 35k A 3 1) RBE 3 522 B0 Hhs — 3509 A8 Ak R
i, MRS Y RS T A T A
X3 R 2R —BU A s R
A7 AN [ 3 TP 7 B A P R S AP A 22 5, B
SR A W A e A T R I T R b R B A R A
25 (8] 43 A R AE o A58 H MB CFIM B N 7E it 3 R B
A RS N R U > e > BlliE, X H5k
12 2 G AR Y AR A B KA B S 4 R — 5
MBCHIMBN7E 3% 17 ROEE 1 9 43 A BUEE 5 o0 3 T &8
> I S PR, X Gk SR
WFoE 25 Bms A 25, (RIS R & R,

http: //pedologica. issas. ac. cn



6 1 A MR R R YA Wy i RO b R i — O A i

350
300
250
200 f

150

100 y=4.4385x + 109.64

=(.713 9%*
o | r=0.7139

A A R Tk
Microbial biomass carbon (mg kg™')

10 20 30 40 50

BB
Organic matter (g kg™)

350
300
250
200 f

150

100 y=155.56x+22.014
so L r=0.744 4%

A e e
Microbial biomass carbon (mg kg™)

0.5 1.0 1.5 2.0 25

2R
Total nitrogen (g kg™)

1339
~ 25
&
2 20
K 5 o .
i 2 15 APVER AR
KE E RS o .
# e R .
K2 10 Pe *
H g Q ’
8= y=0.181x+8.026 4
07 r=0552 0%
Kal
e
Q
S f
= 10 20 30 40 50
HHLR
Organic matter (g kg™)
o~ 25 ¢
o
-
=11]
g 20
K 5 .
) go 15 L . :00: . *
ﬁ“.—:‘ ¢ ° o
H =z M o**
ﬁ g (U *e o
®s S y=6.6284x+4.084 6
£ r=0.601 5 **
e
po
S 0 - - . .
0.5 1.0 1.5 2.0 2.5

2R
Total nitrogen (g kg™)

Klo TIERUEY YR SAPLURM SR LR

Fig. 6 Relationships of soil microbial biomass carbon, microbial biomass nitrogen with organic matter and total nitrogen
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Responses of Microbial Biomass Carbon and Nitrogen to Erosion and Deposition
in Black Soil Thin in Depth

FENG Zhizhen' ZHENG Fenli" > YI Yi’

(1 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Northwest A & F University, Yangling, Shaanxi 712100, China )
( 2 Institute of Soil and Water Conservation, Chinese Academy of Sciences & Ministry of Water Resources, Yangling, Shaanxi
712100, China )

(3 College of Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China )

Abstract [ Objective] Soil erosion is a serious problem, causing soil and nutrient losses and altering
physical, chemical and biological properties of the soil. Numerous reports have been published on effects
of soil erosion on soil physicochemical properties. However, little has been done on quantitative analysis of
how soil erosion and deposition affect soil microbial biomass in the black soil region of China. Soil microbial
biomass is a sensitive indicator of changes in the environment, compared with soil organic matter. The
study on impacts of soil erosion and deposition on soil microbial biomass is expected to be able to provide
certain important basis for scientific evaluation of the environmental effects of soil erosion. Therefore, the
study was oriented to investigate response of soil microbial biomass carbon and nitrogen to soil erosion and
deposition, by analyzing soil microbial biomass carbon, microbial biomass nitrogen and erosion rate of the
soils at different locations ( the upper stream, middle stream and downstream reaches ) in the valley and
different positions (the upper, middle, and lower slope position ) on a slope. [Method] The Binzhou
River Valley, a typical region of black soil thin in soil layer in Northeast China, was taken as the research
area. Contents of microbial biomass carbon and microbial biomass nitrogen in the soils of the sampling sites
different in slope position and location in the valley were measured using the chloroform fumigation extraction
method and erosion rates of the soils estimated using the "'Cs tracer method. [Result] Results show
significant differences exist between the soils in spatial distribution of soil microbial biomass, and negative
relationships of the spatial distributions of soil microbial biomass carbon and microbial biomass nitrogen
with that of soil erosion and deposition. On the watershed scale, soil erosion rate declined drastically from
the upper stream down to the middle stream and the lower stream, while both soil microbial biomass carbon
and microbial biomass nitrogen exhibited a reverse trend, being significantly higher in the downstream than
in the upper stream and middle stream. The content of soil microbial biomass carbon was 26.9% and 17.4%
lower, respectively, in the upper stream and the middle stream than in the downstream, and the content
of soil microbial biomass nitrogen 22.9% and 18.1% lower. On the slope scale, soil erosion rate descended
significantly from the middle slope position to the upper slope position and to the lower slope position; but
both soil microbial biomass carbon and microbial biomass nitrogen acted reversely, too, beingsignificantly
higher at the lower slope than at the middle slope. The content of soil microbial biomass carbon was 13.8%
and 20.2%, respectively, lower at the upper slope and the middle slope than at the lower slope, and the
content of soil microbial biomass nitrogen 10.0% and 19.5% lower. Regression analysis shows that the contents
of soil microbial biomass and nutrient decreased linearly with increasing soil erosion rate. Microbial biomass
carbon, microbial biomass nitrogen, organic matter and total nitrogen in the soil were negatively related

with soil erosion rate at an extremely significant level (p<0.01) , respectively. [Conclusion] Obviously
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soil erosion has some profound impacts on spatial distributions of the microbial biomasscarbon and microbial
biomass nitrogen in the soil. The removal and redistribution of soil nutrients caused by the processes of soil
erosion and deposition is the main reason why spatial distribution of soil microbial biomass differ between
erosion and deposition areas.

Key words Soil erosion and deposition; Soil erosion rate; Microbial biomass carbon; Microbial

biomass nitrogen; Black soil thin in soil layer
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