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Effects of different soil-layer compounding schemes on soil water—stable aggregates and organic matter
HUANG Yun-xin', LI Yu-rui’, LIU Yan—sui"*, ZHANG Xuan—chang’, CHANG Gui-jiang’, FENG Wei-lun'

(1.Faculty of Geographical Sciences, Beijing Normal University, Beijing 100875, China; 2.Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: A method of rapidly improving the newly cultivated land in the region of an engineering project called the Gully Land
Consolidation Project(GLCP) was explored, which could achieve the purpose of creating good soil and improving the production capacity of
the newly cultivated land. In this study, based on the GLCP in the Yangjuangou catchment of Yan'an, Malan Loess(ML) and red clay(RC)
were used to conduct a compounding test on the 0~30 cm soil layer in newly cultivated land. The results showed that when RC was 20 em
and ML was 10 em (T3), the soil porosity increased by 16.7% and bulk density decreased by 11.1% compared with those of the control
group. In addition, >0.25 mm water—stable aggregates in the 0~10, 10~20, and 20~30 cm soil layers were significantly increased by 11.8,
12.3, and 27.9 times, respectively, compared with those in the control group. In addition to the large increase in grain size between 0.25~
0.5 mm and 0.5~1 mm, the water—stable aggregates in the particle size ranges of 2~5 mm and >5 mm also increased significantly in
treatments T2(RC 25 em, ML 5 em) and T3, indicating that these treatments were more conducive to the formation of large aggregates. The
soil organic matter(SOM) content of treatment T3 was relatively higher at different depths. Especially in the soil layer of 0~20 cm, the SOM
content of treatment T3 was approximately equal to or higher than that of the control group even considering the accumulation of SOM at the

early stage of the control group, showing the better SOM storage capacity of treatment T3. In addition, the growth status of maize in
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treatment T3 was better, and its aboveground biomass was the highest, which was 23.9% higher than that of the control group. This study

showed that when RC was 20 ¢cm and ML was 10 cm, the soil had the best properties and productivity. The experimental results

preliminarily show that soil-layer compounding is a feasible method to build good soil quickly. This method also provides a practical

reference for the improvement of the newly cultivated land in the GLCP and the implementation of similar land consolidation projects.

Keywords: soil-layer compounding; soil structure; water—stable aggregates; soil organic matter; Gully Land Consolidation Project (GLCP)
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Table 1 Soil-layer compounding scheme (c¢m)
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Figure 1 Schematic diagram of test site location and compound soil
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- A AL R FH R 5 R B AR Ak — R IR IV 4K IR i VR
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A SP N AL ;D N LA  gcem™5d WL
HERE e em™
FKAEE A AR i X (2) 1 RS 3

M;
= X
W, . 100% (2)

. WO R KT i mm B9 K B E A SRR A
i, % s My A BRS¢ MR R K F i mm
KPR IR T g

J5 2443 B K 1 SPSS Statistics 22 %, L LSD 3
T 28 i, 2 R H Excel 2016,

2 HRE5RMH

21 AEAIEERARTHIEELRMER

X 45 2H 0~30 em 3 - i JEA AL M T E A 74317,
SERINEL 2 iR . I A E i 3 BER RC
LA s 2 (ML BG83 Ao i ks 9 5 o
R AR BRI, A - 0 TS R A -
VER ARG 1 B 228 b 19 25 F1 RIFL B BE o Bl 47 RC

ML AL FEAS 7] e A 03 a0 4 1) 25 FE 3 U X RE A /N
FUBREEBR T7 4b, #4940 BEAL A, Horp T3 Ah B - 458
A /N A N RALBREE , 73 51 0 1.36 g - em™
0.49 , B %t BELH TO [ R 11.1% , 38088 16.7% ., %55
AFL B () A8 A 16 B A [R] e 4919 ML A RC #EA TE H
SN L ER SR AR R . A, T2 T3 Ak B
CEC 25 5 T HA & 41 (P<0.05) , B0 BRZH 43 38 5
101.5% 152.7% .
22 AEEBARTKREARGKEE

X454 0~10,10~20,20~30 c¢m +J2>0.25 mm 7K
otk T SRR 12 (Woos) HEAT T HLACRI 34T, 25 SR &
27K e 0~10 em ()4 )2%, A TO AR E] T7 403, Fifi 75
ML & 5 3N, Woos S BLSE ETHE R RS, K
ZH B R bR T7 AL BRSNS 52 v TO A, Hor T3 4b
PRI Woos i 151 (34.44%) , Sl X BE2H (2.70%) 1 12.8
# . 10~20 cm [ 12, T3 40 BE A 5 5 (40.43%) 1%
e T HA A 4 AR 3R (P<0.05) , S 56 BE2H TO(3.05% ) 1Y
13.31% . 20~30 cm i 1 )2, T2 AL BRAY Woos h 49.72% ,
T3 4b P Woos N 39.82% , ¥ i 2 & T HAh &% 41
(P<0.05) . BMATE , T3 ALBRAY Woos TEATRIE +)23Y
A ERAY 7 F U8B 12240 B A 3 EA O e i A SR A
55K .
2.3 AEEEH R TAEMERRERE S RIS

KRG T SR A 1) 5 i UK A% 2 R 0 - A
a7 s, DA T 5 i) - B I, O A% T SR AR Y
B R AR SE R AR X ERGY . ETF, XF 8 AN A E>0.25
mm 7K F M A R A R4 (Roos) 53 A3 185 DL 0B AT T 4
Mr, S5 AR 3 R o

X TR —AEFE,0~10 em 1 12 1, Roos T HE A
£ 0.25~0.5 mm A KL 7295 [ P, o T2 T3 . T4 4b 32

K2 AELIE0~30 cm TIEEAM R

Table 2 Soil basic properties in 0~30 cm layer of different treatments

b3 DUBRALL Particle size/% T EAE LB PR 2 PR S 552 kit
Treatments FHRL Clay Bk Silt Tk Sand Soil bulk density/(g-cm™) Soil porosity pH CEC/(cmol -kg™)

TO 5.0 70.8 24.2 1.53 0.42 8.54 9.82d
T1 17.3 73.1 9.5 1.40 0.47 8.44 11.96¢
T2 79 73.6 18.5 1.38 0.48 8.50 19.79a
T3 6.9 724 20.7 1.36 0.49 8.49 15.00b
T4 5.4 70.3 24.3 1.41 0.47 8.52 10.94cd
T5 42 67.6 28.2 1.38 0.48 8.47 8.51d
T6 4.8 70.3 24.9 1.43 0.46 8.46 9.86d
T7 4.1 65.4 30.5 1.38 0.42 8.47 7.58d

e AR T RER Ak R 22 57 1235 (P<0.05)

Note: Different letters indicate the significant differences among treatments (P<0.05).
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(P<0.05). The same below

2 ELERRELES0.25 mm KRB REEE (W)
Figure 2 The >0.25 mm water—stable aggregates(Wo.s) of

different treatments at different depths
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R3 FELLE0~30 em ZRFKIREARGEE(%)

Table 3 The content of water—stable aggregates of 0~30 c¢m soil in different treatments (%)

B Depth/cm ANl B Different treatments 0.25~0.5 mm 0.5~1 mm 1~2 mm 2~5 mm >5 mm

0~10 TO 1.6320.16Da 0.38+0.02Ch 0.25+0.02Bb 0.41x0.13Ch 0.00+0.00Ch
Tl 12.3120.73ABa 8.27+0.72Bb 1.89+0.03ABc¢ 1.8520.26ABc 0.0020.00Cc
T2 14.28+1.94Aa  9.84+1.96ABb 1.3320.04ABc  2.64x0.44ABc  0.18+0.11BCc
T3 14.29+0.71Aa 12.81+1.23Aa 2.61x0.70Ab 3.16+0.25Ab 1.58+0.65Ab
T4 6.97£0.79BCh  10.35x1.84ABa  0.58+0.22Bc 0.76+0.13Cc 0.79+0.02Bc
T5 10.27+1.64Ba 8.51+0.46Ba 2.47+0.93Abc 3.59+0.77Ab 0.33+0.19BCc
T6 6.44+0.27Ca 1.60+0.19Che 1.12+0.20Bc 2.08+0.24Bb 0.04+0.02BCd
T7 3.11+0.70CDa 0.60+0.02Ch 0.54+0.18Bb 1.32+0.21BCh 1.27+0.24ABb

10~20 TO 1.16+0.12Da 0.46+0.11Cb 0.74+0.36Bab 0.70+0.25Cab 0.00+0.00Bb
T1 13.93£0.61ABa  5.39+1.42BCb 1.38+0.52Bc 1.65+0.92BCc 0.00+0.00Bc
T2 12.70+1.78Ba 6.13+1.94Bb 2.19+0.11ABb  2.45+1.27BCb 2.77+1.83Ab
T3 16.55£0.05Aa  11.58+4.01Aab 3.66+0.71Ab 5.98+0.92Ab 2.65+0.61Ab
T4 4.86+1.36Ca 2.55+1.28BCab 0.36+0.02Bb 0.61+0.01Cb 0.00+0.00Bb
TS5 11.27+0.95Ba 5.50+0.73BCh 2.94+1.02Ab 4.22+0.60ABb 2.45+0.77Ab
T6 8.0120.60Ca 2.26+0.48BChe 1.32+0.11Bc 2.85+0.28Bb 2.81+0.39Ab
T7 5.61+0.23Ca 0.50+0.05Ch 0.50+0.09Bb 0.35+0.03Che 0.00+0.00Bc

20~30 TO 0.64+0.12Da 0.30+0.12Cb 0.19+0.04Bhc 0.24+0.01Che 0.00+0.00Bc
Tl 13.75+1.34Ba 3.41+0.54Cb 0.69+0.07Bc 1.41+0.25Che 0.00+0.00Bc
T2 17.24+0.22Aa 13.78+1.00Aa 4.84+1.41Ac 8.64+0.96Ab 5.22+1.53Abc
T3 13.84+0.76Ba 14.68+1.73Aa 3.89+1.04Ab 3.51+1.16Bb 3.90+1.27Ab
T4 12.01+1.63Ba 8.65+2.69Ba 0.77+0.27Bb 1.39+0.46Ch 0.00+0.00Bb
TS5 14.94+0.64ABa  7.21x0.38Bb 1.42+0.38Bcd 1.97+0.55BCc 0.19+0.11Bd
T6 7.29+0.23Ca 1.6220.04Ch 0.42+0.04Bd 1.0820.14Cc 0.00+0.00Be
17 5.04+1.50Ca 1.570.33Ch 0.30=0.02Bb 0.36+0.13Ch 0.00=0.00Bb

T AR RS P B3 [ — R AR R R AN [] b B ) 22 55 M2 35, AN [ /NS i T % ] — Ak BN [ o 8 1) 2 5 2. %5 (P<0.05)

Notes: Different uppercase letters indicate significant difference of the same particle size among different treatments, while different lowercase letters

indicate significant difference between different particle sizes in the same soil profile (P<0.05).
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Figure 3 The content of SOM in different treatments
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