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Characteristics of soil aggregate stability and corrosion resistance longitude

change in the Loess Plateau
LI Chengcheng', ZENG Quanchao®, JIA Peilong', AN Shaoshan'* "

1 Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University, Yangling 712100, China

2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Northwest Agriculture and Forestry University, Yangling 712100, China

Abstract; In this study, we investigated variation of soil chemical properties and soil aggregation stability along with
longitudes on the Chinese Loess Plateau ( CLP). It can provide soundly theoretical support and reference for vegetation
restoration on the CLP. By using conventional chemical analysis method, we measured soil physiochemical properties. In
addition, we used a combined method of dry and wet sieving to measure soil aggregates content. The results indicated that
the content of soil organic carbon and total nitrogen enhanced with the increased longitude, but there was no significant
difference (P<0.05) of soil total phosphorus along with longitude on the CLP. The soil organic carbon and total nitrogen
was always the lowest in Dingxi which was dominated by shrubs ( caragana). Through mean weight diameter of soil
aggregates (MWD) and soil erodibility values (K value), we found there was little fluctuation of the MWD (about 2.00)
and K value (about 0.19) with increased longitude except Dingxi where the MWD was the lowest and K value was the
highest. Based on the results, we conclude that there’s more soil organic carbon and total nitrogen in arbor forest land. The

soil aggregate is more stable and the soil anti-erosion ability is better than that of the shrub forest land.

Key Words: Loess Plateau; longitudes; soil properties; soil aggregates
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1.1 ARSI HENL

WFFE XA T35 4 75 J5 i X (34°40752.22"—36°49'40.06"N, 104°17'12.70"—113°20'45.81"E) , J& TE T 5
KBl 2 RS A X AR YR 9.5°C AR RE R B 9 520.4 mm , F2J7EK N 1568 m, ASHFZE AR 2 PG 76 5 +
w AT BRSO E OFE EE RIS I P IR FUE P LA SRR A SRR SR e
AT RERD B 4 5 b X SRR B 4 HAREAS 34, EZRRE R R AL, H 1
R E(E 12,8 1),
1.2 FEGCRAE SN E 73 b

2017 4E7 H 12 HEI8 A 1 H  XHF5T Hb X A ALY S5 AR 0047 IR, DR 4 w30 I A AR 30 V8 19 LA~ B
T X AT RAE , P IEAC TS DL L2 1, SREFAEPIE IR TR AR (SR ) 8 T B - i b X A BAR,, 76 5
M X RS 2—3 ANMESEAEY) . AERFELPNIE 3 R FE R/ 10 mx 10 m, ZERE T N “S” TE R
FEEEUS AL 9 A B &40 BSR4 0—20 em . 20—40 em B+ 2 A9 FOIR TR 3L 18 SRS ; R 7EFARE
S BT SREE 0—20 cm Fl1 20—40 cm A9 IR JUANRE ST - 80 5 162 4> IR LY L AT 0]
SEHE R BOIR A B BE ELAEN 5 em BY/NE BRI ALY AR A B A 2R ), A AT TR R XU
SR 5 AR By T3 PR 2 TR A AT b 0 5 A B AR R oA

K FH 20 A Pl O R S AT 53 28 A% 133845 G AR 5 1, BC— 03 KU -4 (300 g) 47 T,
SEAE>7 5—7.3—5.2—3.1—2.0.5—1.0.25—0.5 .0—0.25 mm Ft) 338 k7 T 39 1 398 AR 45k 4
HE AT ARYE T RS B0 45 R G AR i EL IR S A 50 ¢ A9 RE A TRR T , 15 2 JOKFR AR
i, BRI, % 50 ¢ SRR SEAR I, FHZR IR /K 43R 1 B o] (IR AN LR 272818 K)
JiCE 30 min S5 K AT EIE A R AR BT AR /AN AN AT — S KR EE NI et e B
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Fig.1 Annual average temperature and average rainfall maps
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Table 1 Basic characteristics of sample plots

X 35k ZRE i K R
Area Longitude/E Latitude/N Altitude/m Dominant plant

FEPY 104°29'1.74" 35°43'17.10" 2084 ¥r 4% Caragana korshinskii
104°29'8.67" 35°43'26.15" 2134 ¥74& Caragana korshinskii
104°29'40.33" 35°43'22.43" 2121 ¥74& Caragana korshinskii

FEIR 106°1932.90" 35°10'48.81" 2038 Bit5 KR Quercus aliena var. acuteserrata
106°19'34.53" 35°10'46.00" 2036 11#% Populus davidiana
106°20'11.96” 35°11'7.82" 2023 JEWHR Larix gmelinii

I 106°36'4.19" 35°29'12.61" 1721 4% Rosa
106°36'4.48" 35°29'17.25" 1724 Wi#% Populus davidiana
106°36'16.16" 35°29'18.79” 1695 WiB Ulmus pumila

[ 107°32'45.07" 35°42'11.99" 1173 WiHS Pinus tabulaeformis
107°33'16.46" 35°42'13.54" 1173 FBE Robinia pseudoacacia
107°33'36.22" 35°42'32.29" 1300 WA Platycladus orientalis

T 108°3728.56" 36°5'56.70" 1151 FIHE Betula platyphylla
108°52'43" 36°1'42" 1025 Wik Pinus tabulaeformis
109°5'54.50" 36°0'18.15" 1185 A Pinus tabulaeformis

92 110°0'50.84" 35°40'0.03" 1745 WAL Pinus tabulaeformis
110°3'14.35" 35°38'10.87" 1264 ¥ B2 MR Quercus variabilis
110°6'30.04" 35°36'22.75" 1027 MIFA Platycladus orientalis

HH 110°34'41.37" 36°11'52.38" 1269 1 BBk (MR ) Quercus aliena
110°35'43.70" 36°11'9.95" 1419 i Ulmus pumila
110°35'47.84" 36°11'7.24" 1490 ILIRHKE Quercus liaotungensis

TR 111°5348.89" 36°27'7.00" 1424 A Carpinus turczaninowii
111°53'50.10" 36°27'8.43" 1429 WiFs Pinus tabulaeformis
111°55'27.36" 36°27'23.66" 1263 e B2 Quercus variabilis

v 113°20'36.63" 36°49'27.61" 1781 AEALIE AL Lasix principis-rupprechtii
113°20'45.41" 36°49'39.23" 1800 114 Populus davidiana
113°20'45.81" 36°49'40.06" 1851 L AE Quercus liaotungensis

1.4 HdEabi

SEEG AR R FH Microsoft Excel 2013 #RFHEATARIE ; SR SPSS 20.0 #E4 745040 (A0 M43 47 s R FHERL R 2R
223 MT (one-way ANOVA) XJ A [] 28 B b X 39 pH {8 A1+ 5845 MLEK S5 2517501, H Pearson 75 (a0 =0.05) X
MWD {8 K {8, 15847 HURG S A A8 A 1] A AH C T 438 5 SR Origin 9.0 #FHEATAEE

2 HREH

2.1 ARMH T A AL

Il 2 TSN, IF 5 BT A A i X R A M T Y (E T A%, £ 38 pH 7F 5.67—8.87 Z [al48{k, Horh 0—20
em F1 20—40 em )2, FHEA LR E AR CRUEERE AL, B2 K 2 Ml DX 0 & e fe s, 2 PG b DX A, AR AR
il 4508 10.23—49.17 g/kg 5.52—34.06 g/kg; [F]— 1 X {5 LR & 7 L2 H T2 M5 ,0—20 cm
TJEHN 20—40 em +ZHIEREE 2R R TR, A MLAR & i SR 2 i, H 0—20 em +)Z L 20—40
em BIEEE  B X B S B9 SRR NE 2 (P<0.05) , 0—20 em 2R S MK 2R & e, P
ik, AR A 1.10—3.95 ¢/kg;20—40 cm 12, 1K 2 HLIX Y 58 0% e fe i, 8 P b DX ) SR 1, 22 4k
JEFEIN 0.62—2.91 g/kg,0—20 cm )2 A& E H 20—40 ecm +)2H05,0—20 cm 21 20—40 cm + )24
FEFRAARRL, IS 2 10 4 R0 S AT A B A 0 B 1 T o S R S b 34, vty Lt DX 58] 2 il DX 5 4 185 o
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Fig.3 Basic chemical properties of the soil

FE(P<0.05) , A GRS H3A PR S R AR, 0—20 cm 5 20—40 em + 2 1) 5858k
AR AN AR IR EE /N ERTE 0.42—0.66 ¢/kg Z[HIUE S,
2.2 AFZSFET HERIRARAR AR

IKFEMERI RARZE R BoR (B 4) , — KT 5 mm 09 B RIK & TE 20.00% 4247, 7 0—20 em )2, E
PaHL X AN, & R R0, B R T 5 mm (A RIKE N 8.30%, i S M X KF 5 mm W FI MK E &N
18.86% , HAXHLIX Y & AR AT T 20.00% , Forb & & f v 1 2 R YR A i X, L5 50 42.58% ; 7F 20—40
em L2 T BIIX KT 5 mm A9 RIR S B m ol 35.26% , PUIGHBIX (& AR 22.39% , AFFE 46,
AR A R AR B B 2 >0.25 mm SR B 02 Sl I AT iR ) B S AR 2 — . B 2 WAL #E 0—
20 em )2 EVTHLIX R T 0.25 mm (9 B1RAK & AR, & 58 29.87% , 5 VR ATt b X 5 6 fe i 0
87.42% ; 1E 20—40 cm + )27 ETTHBIX H KT 0.25 mm A RIS 8 54.20% , 0758 L IX 5 2 AR Ik
Yy, A B X PR T 0.25 mm (Y BIRIKE 73 5 ik 82.98% , 2 A
2.3 AT LR RS E R B2 (MWD) 2 RHE

HE 5 A, oS 0—20 em /20 20—40 cm /2, 2 P4 X Y 387 24 & ELAR (MWD) B
/MG, HAB LA BIX Y MWD (22 AR 35 7E 0—20 em )2, EPUHLX 1 MWD i /A 1.02, 15
X B MWD {5 KR 3.10, HA L IX () MWD {HI KT 2.00; FEWR P68, AR 8 e BA B9 MWD
BRI 2Z SRS . 1F 20—40 em T2 EPTHLIX ) MWD B4 1.90, PH U4 X 40 1.91, ¥ 18 19 MWD {5
2.91, HA X () MWD {H35°K T 2.30; 5B X _F 2 AT )2 23809 MWD (28RN 5
2.4 HHEOTPPE KA(E

AT Pk KR BT BREE 1 KN B — AT A PR bR, K (R, T 3EHUAR Dl AE 455 5 40
K AERN, 3BT AE Stk .t 6 v, )2 TR T2 A B[R], # b 485 i T, KA
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Fig.4 Size distributions of soil water-stable aggregates
40 ~ |:| 0—20 cm - 20—40 cm
35 b a ab
’ a
a
a
3.0 1 ab ab bcab abc be
abc
£ c b .
E 25
o 8
EE g cd
ES 5,
gz 2
Bz
=
8 15
=
1.0
0.5
0
mE O mE omP O O¥P  LP NP M5 mE wP
g Mg o BE Hs H—§ L=, fr % mE RKE
a £ 0 < M B = G] =
= = N g =
S an

5 AEZLET MWD E4Y
Fig.5 MWD changes under different longitudes

SEREME I, Z EAE T2, RIS L )E P XA ] PR KA v T X
1E 0—20 em +J2 0, Hirp P b X () K (Hf/ 50 0.023, E VL IX 1Y K Bk, {54 0.210; 7F 20—40 cm
2 AR IX ) K (B E A 0.023, P HLIX Y K {E K, {652 0.131,

http ; //www.ecologica.cn



6 3] BRERE AR B R TR AR E Tk ST i R B ) 28 AR R 2045

020
[ ]0—20cm
-20400m
a
0.15
g x
X =
s
=T 010 -
Bk
= a
23
bed 2
0.05 be b
b bed od bed b b
d b cd
d b
0 "I
2y B2 = &2 &y Qe o § M § N 2
Re Hy o FZ s &3 S o HmE g =
a g = < N2 = = G} £
E = N g =
g =

E6 AEZETHKEEZL
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2.5 MY
126 2 A0, MWD {5 165 Bl B B PEIEAN G ; 5 K 1 &R MG, K5 pH 28k gk
B E M ARG SR TR R S R G s S AU RN R S R OO . RIS 2R 42
B 20 B RN R, S S PR IR AR G, SR W B MR IE ARG s 5 pH W RN M S M A G, RS A
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Table 2 Correlation analysis between basic physical and chemical properties of soil and the properties of agglomerates and environmental

factors on longitude scale

H¥ Factor ~ MWD K L pH soc TN TP R T A
MWD 1 -0.756 " 0.042 -0.026 0.082 0.050 -0.292** -0.015 0.287 ** -0.024
K 1 -0.311*" 0.191*  -0.200"  -0.167 0.172" -0.222* -0.407*" 0.181*
L 1 -0.613**  0.557** 0.555**  0.168 0.137 0.609 ** -0.216*
pH 1 -0.539**  -0.525**  0.014 0.117  -0.318** -0.271"
soc 1 0.972**  0.404** -0.355**  0.182" 0.341*"
TN 1 0.459 ** -0.327**  0.124 0.325*"
P 1 -0.069  -0.155 0.012

1 0.141 -0.748*"
T 1 -0.468 **

1
MWD . -8 i 545, Mean weight diameter; K. 3R] {li¥E{E | Soil erodibility value; L. 4K, Longitude; SOC: + A HLAK, Soil organic
carbon; TN: 2%, Total nitrogen; TP 4}, Total phosphorus; R F#F#, Rainfall; T: 7%, Temperature; A ¥4k, Altitude; = 7E 0.01 /K
(W) | BERDE, = 7E 0.05 KT (RUIM) | B A
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etz ] 25 SR 2 ISR SR s JUAS M XA B A DRI 3 8 b R SR b X Al i 2 S
ANk 2 1 S R B A RAT B S AR F 5 XA B SRR TR R (BRI R ) | TR AR o K, 8 5 K, R v s

&, R E IR o i T R e oA A, T DL 4 m R I A R AR A,

2R FARAE IR R A i X A K ISR A AN ], ELAAR 30 R A1 S5 o T A A1 2403 B AN AR ], DA 52 i
L IERACME T, AHOCHE PR SR I, A LR 2R S 2 SRR A A R A O R
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il P9 2 P RE R A AL R AR FEIR AN X A A LK R SR AR, P AR X
PSR, TR T Db DX 5 PG 0 |~/ 0 b DR B AP 400 B 2 S5 AN K AR B B R (BN T VA s, 3 L b
XML B RIS R T A, A 5% 2 0 396G BURR &5 B A 1 B4R 09 T T A A bt #4>) | FZEJRA
SRR R W AR, S T R R i S T A M BT W 4 o AR S B I A MLk B
TSN, AT AR 5 4 AT A S 2 M TE ARG, BT A4 DR 25 AT 2 PR YR AT Dt b DX 7 384 ALk & it L
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32 ST BIERRERE N E S

P R A A T, R R AR AT L A R IR R E R KNS A AL
JR SRS KA pH AEZEFRAL T A SEAh i A Y S A AR IR R G e s,
Py E R A (MWD ) 5 e il (K () 2 R B I RIRR e AN 5, 3 1 e A R (K
HIRSE PEAR AL SR X A B 25 S N K, B T B A i AN TR) AN [R] 37 i 45 1 b 338 A SR AR P A i AN ]
0—20 cm 5 20—40 cm 2L RN A N IR] , MWD (B fe /)N R H BRTE SE PO B IX | K (B R0 A i B S P
HiL X, Ul B R Vb X ) 375 ) AR I B IR | JEE A AR T Sl e XA - 3 O R B B AR ol B AR M i R A
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