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Table 1  Soil particle composition
T ﬁ)rﬂbﬁ_\l b FribhL Bk R R
/g * kg 1~0.05 mm/% 0.05~0.001 mm/% <0.001 mm/% <0.01 mm/%
Ryt 7.06 12.59 68.026 19.384 42.989
W4T 5.08 20.95 74.486 4.564 28.44
Wb+ 1.22 86.837 1291 0.253 3.377
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Fig.1 Effect of PAM on >0.25 mm soil water stable
aggregate content
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AR e R LS I (2.7022) 23 AR T 2.17%,
1.57%, 2.62%, 4.09%, 7EHEER 0.05% ifxf 155 TR 4
B R B IA R R E KT (p<0.05) 5 PAM jii N 2Ed5
i, TEIREEN 0.4%0F, RIS T 4E S o] I 2.7722
FHARE] 2.615, FRIKT 5.67%, EIREEN 0.2 % I IA R 3%
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Table 2 Effect of different concentrations of PAM on fractal dimension of soil aggregate

+sgER CK 0.05% 0.10% 0.20% 0.40%
wy+ 2.7722(+0.0148)a 2.7694(+0.0248)a 2.7652(+0.0021)a 2.6780(0.0180)b 2.615(0.0176)c
o+ 2.9213(+0.0035)a 2.8477(0.0054)b 2.8495(0.0319)b 2.8068(+0.0054)bc 2.7842(+0.0272)c
Rb+ 2.7022(+0.0127)a 2.6435(+0.0095)b 2.6597(+0.0049)ab 2.6313(+0.0281)be 2.5918(+0.0215)c
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2.3 PAM 3 BARIIZ S RIS

M3 R[5, PAM R 8 11 55 b 2 1A SR A
WA, HAAESE 50, B PAM Af
>1 mm [FKFME A SRR S 10, JEIE>5 mm K
TR A S ERINE N B3, FERZEKE<] mm
(R 7K M 1A SR AR 2 G DAy 50 ROREAR PR /K ARG A SR A ke S B
). PAM I REY L, 75 PAM WKEh 0.2%~
0.4%, X EAY A ok RAE A 222N T 2~5 mm KE

%*3 PAMMERHARAKELSRERIZIT
Table 3 Effect of PAM on the content of different size

of soil aggregate 1%
a5 hiAt
HH /mm CK 0.05% 0.10% 0.20% 0.40%
>5 Oc 0.60c 1.35bc 9.10b 43.34a
5~2 1.51d 7.06¢ 11.87b 23.48a 14.48b
i 2~1 2.23¢ 5.23b 6.11b 9.17a 7.06b
1 1~0.5 26.70a 20.49b 11.34c 11.48¢ 7.98¢
0.5~025 21.28b 19.55bc 25.50a 16.52¢ 8.72d
<0.25 48.28a 47.07a 43.83a 30.25b 18.42¢
>5 Oc 1.60bc 8.78bc 9.07b 29.16a
5~2 0.96b 15.59a 14.12a 14.52a 12.64a
:j; 2~1 0.88c 6.06b 5.87b 10.96a 9.37ab
+ 1~0.5 9.73a 8.76a 8.61a 10.59a 7.89a
0.5~025 10.87a 9.25ab 7.57bc 6.01c 5.98¢
<0.25 77.56a 58.74b 55.05b 48.85¢ 34.96d
>5 Oe 13.10d 38.67¢c 56.42b 69.02a
5~2 0.50c 6.77b 7.46b 9.21a 8.51ab
A

y 2~1 1.96b 2.97b 5.37a 5.09a 3.20b

w

1 1~0.5 15.85a 11.74b 9.55b 5.76¢ 4.64c
0.5~025 46.51a 41.03b 19.93¢ 11.24d 7.01e

<0.25 35.18a 24.39b 19.02¢ 12.28d 7.62¢

& BN Z, >5 mm FIRASEEH 0 ZF#iEn s
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JERER, 0.25~1 mm /KA IR AR & SRR . PAM Jili A
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PP SR AR R B0, 45 5 >S5 mm (7K AR Pk 1R AR I 5
HEIMMRE B, >5 mm AR AR S oo IR 0 12 g n £
29.16% (0.4%), MMixl 1~5 mm /KA SRIA S E IR
AR 2 ) 22 AN 2, FEIKEE 0.05%0, 1~5 mm
IKFRME A B 21.65%, EIKRFEN 0.4%, 1~5mm
IKFR T A B AR SN 22.01% . £ PAM K 0.05%~0.4%,
X AP KA AR AR ) 5 S EAIAE>S mm /KAR
WA & BN, >5 mm KEPE BRS8N
SR O B3] 69.02% (0.4%) , <1 mm KFR: 12 44
TR BT, X 62.36%F% 2] 11.65%.
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TR ZENT 2) Ol o - Rk R e M I T
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PR An . BBy R R KR AR AR i R R
E—EMER, HEREREZ —R2FRSEAR. N
F 1 PulER, K ERERCS ALY 0.253%, 4T
BRI AR AT 4.564%; YT HEDRIS BRI 19.384%, &
WA LRI R 4.25 %, R LRGSR 76.62
s ZRAVITEEAR, AYEREFIRER, ft
USRI R BRI B B, o5 LIRS . 24 LA LS
TN 5.08 ghkg, BYILAPUREENR 7.06 gkg: Kb
THEBUR S RN 1.22 ghkgo KL, E(RIKE R, PAM X}
B RARARE, HAEERKE (0.2%~0.4%)
N PAM X RR Y KRR A SR A4 AN A SR AR O TR A 2T
R A BRI B W KT AR R XD i AR B
(0.05%) PAM R A] s 21 B 2 ¥k R AR
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Improvement effects of PAM on soil water-stable aggregates
and its mechanisms in different soils in the Loess Plateau

Cao Lihua'?, Zhao Shiwei'**, Liang Xiangfeng', Liu Heman®, Yang Yonghui®, Zhao Yonggang®
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Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100,China; 2. College of Resources and

Environmental science, Tibet Agriculture and Animal Husbandry College, Linzhi 860000, China;
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Environmental science, Northwest A&F University, Yanglingi 712100,China; 4. Institute of Soil and Fertilizer, Henan Academy

of Agricultural Sciences, Zhengzhou 450002, China)

Abstract: In this paper, PAM was used and trained in soil column to study the effects of PAM on soil water stable

aggregates of the dark loessial soil, loessial soil, aeolian sandy soil. In addition, the mechanisms of the effects of PAM
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and its optimal concentrations were offered. The results show that PAM could promote the formation of the > 0.25 mm

water stable aggregates within the concentration of 0.05%~0.4% and reduced the fractal dimension of aggregates

effectively in the studied soils. The results of variance analysis indicate that PAM has the similar mechanisms in

improving three types of soil, the application of PAM makes <1 mm aggregates into bigger aggregates and increases the

content of >1 mm aggregates. However, the concentrations are different for improving studied soils and achieving the

remarkable effects because the clay and organic matter contents are different in the studied soils, which indicate that clay

and organic matter contents are probably the major factors influencing the effects of PAM. The effective concentrations

of PAM for the dark loessial soil, loessial soil, acolian sandy soil are 0.2%~0.4%, 0.05%, 0.05%, respectively.

Key words: PAM; water stable aggregates; fractal dimension
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