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Table 1 Some properties of soils studied

TR RE b m?ﬁﬁﬁgﬂﬂﬁi. SSP  SAR ESP  pH R
Sl Depth Water-Soluble salt composition /,EE‘
Total (emol( + ) kg™ L)) Organic
number salt  HCO5 Cl- S0; - Ca? Mg K* Na* (+) (+) matter
(em) (gkg™") (%) (%) (gkg™")
P1

30 0~18 10.77 0.51 13.10 2.42 11.14  1.10 0.11 9.79 4.2 560 7.7 825 12.7
3l 18~42 7.29  0.57 3.36 5.98 7.42 1.78 0.08 5.02 35.1 3.31 9.0 8.26 12.0
32 42~96 6.08 0.60 3.74 3.10 6.92 1.74 0.06 5.61 39.1 3.8 58 8.19 8.0
33 96~ 135 3.84 0.57 2.39 2.48 1.5 0.84 0.08 4.40 64.0 5.71 12.6 8.18 11.2
34 135~150 2.29 0.54 1.75 1.26 2.28 0.78 0.07 3,78 547 434 7.9 8.09 7.8

35 0~25 6.72 0.53 8.03 2.88 1.84 0.14 0.15 7.50 77.9 10.66 13.5 8.32 8.1
36 25~52  4.81 0.67 3.46 2.78 204 074 007 573 66.8 6.9011.9 8.28 6.2

37 52~90 9.42  0.41 6.66 6.94 6.98 1.94 0.13 7.8 46.5 5.2811.5 8.34 4.5

39 0~25 3.64 0.60 4.29 0.30 1.06 0.94 0.13 546 71.9 7.74 11.2 B8.26 9.8
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Soil Depth ~ _
Total (emol( £ ) kg™") Organic
number salt HCO; Cl- 50;° Ca®* Mg * K* Na* (+) (+) matter
(em) (gkg™") (%) (%) (gkg™")
40 25-~68 3.31 0.64 2.15 2.14 1.10 0.46 0.06 360 69.0 576 7.0 830 6.0
41 68~100 6.56 0.44 0.54 0.38 5.24 1.10 0.08 2.78 30.2 2.21 43 7.94 3.9
P4
43 0~23 5.55 0.81 4.88 3.04 1.60 046 0.10 632 745 8.78 12.0 836 11.7
44 23~ 46 4.19 0.21 5.14 2.40 0.96 0.58 0.11 4.77 743 7.76 10.9 8.42 9.7
45 46~166 7.53 0.82 5.52 3.36 6.36 1.88 0.09 8.37 504 5.83 11.6 8.28 11.1
PS5
46 0~22 4.48 0.34 3.64 3.70 1.16 072 0.20 5.79 745 845 13.0 8.38 5.2
47 22~170 4.22 0.54 3.40 2.44 0.70 0.70 0.04 553 79.3 9.37 4.1 8.60 3.7
48 70~97 5.07 0.40 3.47 2.04 5.46 0.50 0.06 6.26 51.0 5.13 9.8 8.42 2.2
49 97~137 7.58 0.38 11.23 1.26 2.04 1.62 0.07 9.29 71.4 9.73 9.7 8.40 3.3
pP6
50 0~20 2.70 0.65 1.46 1.84 0.82 058 0.06 2.8 659 4.78 11.6 8.34 10.3
51 20-~40 2.42 1.08 1.63 0.76 0.80 0.28 0.04 4.09 78.5 7.87 12.8 8.48 7.3
52 40~135 4.15 0.46 1.68 2.68 5.08 0.86 0.04 3.74 385 3.07 7.0 8.06 4.9
53 135~147 5.32 1.46 4.42 1.26 4.84 1.08 0.06 4.96 453 4.08 7.4 8.01 3.5
P7
54 0~17 1.39 0.15 0.44 1.02 1.32 042 0.14 1.23 395 1.8 3.3 8.2 25.2
55 17~27 1.48 0.90 0.61 0.40 0.72 0.32 0.09 1.30 53.5 2.55 3.7 8.40 150
56 27~ 100 1.83 0.71 0.91 0.88 0.52 0.50 0.02 211 67.0 4.18 6.4 8.46 9.3
P8
57 0~21 1.41 0.98 0.37 0.26 0.64 0.48 0.09 146 547 275 3.4 8.4 10.6
59 40~100 1.16 0.83 0.35 0.30 0.50 0.94 003 0.72 329 1.19 6.6 B.66 5.5
T&EZ
0O~ 5~15
Ty 2.27 0.72 1.99 0.78 0.69 0.49 0.07 0.85 404 2.12 55 3832 159
ok 17.39 1.64 16.60 3.29 4.06 225 0.24 296 60.6 959 11.4 8.68 40.1
B/ME 0.57 0.34 0.09 0.01 0.20 0.0t 0.0l 020 26.3 054 24 7.8 7.2
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(r=0.5658,n=68), TEH|M P1.P2.P3.PS.P6 Il P8 (N ESP S5 & B2 M ME(r =
-0.2847~ -1.00 0),7EH|HE P4 FI P7T NESP S5 & B 2 IEM % (r=0.5422~0.997 1)..
£ 4l NERZHARRLEN ESP SEHEETFHA(r=0.5267), FFUARHKX 8K
BARIEZ — RAKE R N T BRI ES  WAE S 5 9T LR BT & 4

(15 53 #r 2 B, B4R 2 4P B8 1 2R B 1T 380 4 38 6 1 A L {8 (ESR, B2 1 b ae e 4
THRXBHBEEFZ MM ESP 355 SAR EAWTRIHXER.

ESR=0.012 2SAR +0.0355 (R®*=0.7422,n =68)

ESP(%)=1.0109 SAR +3.450 8 (R*=0.7338,n =68)

RHMETAHMT 511 K L BR80T 48 Z ) f i 2 /= p A e v RAE%
HMER—NEER, FH RN KE R EH LR AER LR ESP M E 38 5 BES, 1M
TE 501 Fy7K L b S B o 00 2 PH S F ok BE 0 o . X — 5 SR8 501 /K + HO R BUI
FH SAR Al DIAR &7 S B 2e e 3 F A, 558 F7E IR 2 k(6 ~ 9] th iE Rl SAR
ok F R BRI (Sodicity) # o

BT HERRGSEMYS BT ET72.6~137.4gkg™ 'Z /A, T4 pH ER 3
N ERESMNY/NT 8.5, 7E30.31.32.37.41.45.48.49.51 Fi52 B 10 M LD EBELBA
H (CaSO,-2H,0) , LGB AE 5.2~ 14.3 g kg™ ' Z (8], F B T[] 180 38 3o 3B 6 — 46 4 4%
fE, SAMHHMERAEINESEB NS 2~252gkg” 4 M EREIRENESE R 7.2
~40.1 g kg™ ',

R HE R Y B RORL AT BRI ( < 0.002 mm) B WL 2.

#*2 SR IBEEARKREE BN HEMMTIFAERR

Table 2 Stable aggregate rate, clay dispersion rate and Atterberg limits of soils studied

T <0.01 mm §R. < 0.002 mm Bk HRERE R Hhor i IR PR P

Soil Particle Clay < 0.002 mm  Stable aggregate Clay dispersion Liquid limit Plastic limit Plastic index
number < 0.0l mm rale rate
(%) (%) (%) (%) (%) (%) (%)
Pl
30 45.0 10.7 4.4 45.8 27.1 18.4 8.8
31 45.0 11.3 18.4 42.5 28.0 19.7 8.3
32 22.7 8.6 14.6 36.0 31.1 21.2 9.9
33 42.7 12.0 15.4 34.2 29.6 19.7 9.9
34 35.0 12.2 8.7 56.6 25.9 18.6 7.4
m
35 41.5 12.4 S 59.7 231 14.7 8.4
36 42.6 13.2 13.0 38.6 22.4 16.9 5.5
37 50.0 21.1 17.0 27.5 23.7 16.7 7.0
P3
39 37.0 12.1 15.6 47.9 29.6 19.9 9.7
40 39.7 11.6 22.8 34.5 23.4 16.7 6.6
41 21.5 7.5 15.1 33.3 16.8 11.3 5.5
P4
43 41.7 14.2 12.5 47.9 26.8 18.9 7.9
44 56.4 15.2 13.8 42.8 28.6 19.7 8.9

45 65.2 17.1 19.0 31.0 29.3 19.7 9.6
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TR <00l nm R <0.002 mm BiH HIREREER HBESEE W MR SRR
Soil Particle Clay < 0.002 mm Stable aggregate Clay dispersion Liquid limit Plastic limit Plastic index
rumber < 0.0l mm rate rate
(%) (%) (%) (%) (%) (%) (%)
PS
46 35.8 11.2 13.2 54.5 22.2 15.1 7.0
47 29.0 9.3 11.3 43.0 21.8 12.8 9.0
48 21.8 13.4 7.5 46.3 20.2 13.6 6.7
49 34.7 16.9 4.0 34.3 20.7 14.5 6.2
P6
50 20.0 10.1 11.8 40.6 26.2 18.6 7.7
51 33.5 11.2 11.8 25.9 24.8 18.1 6.7
52 35.0 9.3 12.1 24.7 21.2 14.2 7.0
53 23.8 7.2 7.1 25.0 19.7 14.3 5.4
P7
54 39.7 15.3 53.1 20.9 31.9 22.3 9.6
55 34.5 16.1 4.4 27.3 29.7 22.2 7.5
56 42.5 14.5 30.1 26.9 29.8 20.2 9.6
P8
57 37.5 12.9 31.9 31.0 27.2 18.7 8.5
59 36.5 11.3 19.2 31.9 23.6 14.7 8.9
NI 3=
101 ~ 120
i {H 37.7 12.4 25.2 33.1 27.5 19.4 8.1
BXAE 55.0 19.1 47.7 45.9 32.9 23.4 1.0
B/AME 20.3 7.5 7.1 19.6 20.5 14.3 6.2
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Table 3 Effects of ESP and total salt on aggregate stability of sub-soils

ESP (%)

5 ESP £ A LR Gif Ju3 -Vl o
Type Total salt Organic matter Stable aggregate rate
(%) (gke™") (gkg™") (%)
ESP<5% 3.6 1.34 15.7 29.6 18
ESP> 5% 7.1 2.99 16.1 21.8 23
1 CRHE

®4 HAREABTH BRESBENEMSOARERSAMIBRERNELBXE()"

Table 4 The linear correlation of aggregate stability, clay dispersion and Atterberg limits

to the other properties of soils studied( r)

mH HHs BAK AR E S <0.002 mm Fi
ltem Sample Numbers Organic Total salt SAR ESP Clay <0.002 mm
number of sample matter
AR KR E £ 30~ 59 27 0.7053"  -0.5427" -0.5467% —0.6074" 0.3278
101 ~ 141 41 0.4324™ -0.4627" -0.4426" -0.6154" 0.2557
30 ~ 141 68 0.6003"  -0.5520" -0.5806" -0.6715" 0.263 5"
FBL 4> RUE 30 ~ 59 27 -0.171 0 0.229 3 0.5529™" 0.4999" -0.140 4
101 ~ 141 41 -0.3600" 0.199 7 0.4036"°  0.2138 -0.190 6
30 ~ 141 68 -0.3516" 0.263 7" 0.4979  0.4062"  -0.1632
W.BR 30 ~ 59 27 0.7907"° -0.2384 ~0.166 2 -0.1555 0.3203
101 ~ 141 41 0.6926™ -0.1915 -0.0703  -0.068 1 0.490 9™
30 ~ 141 68 0.7195* -0.2886" -0.2821° -0.2623" 0.376 0"
4R 30~ 59 27 0.796 8" -0.2496 ~0.2027 -0.2103 0.363 2
101 ~ 141 41 0.767 17 -0.2416 -0.0902 -0.0125 0.414 0™
59 ~ 141 68 0.7730% -0.3340"  -0.3493™ -0.2988" 0.351 2"
ikt 4 30~59 27 0.5553"  -0.1403 -0.0471 0.004 0 0.136 8
101 ~ 141 41 0.297 3 -0.020 2 0.0442  -0.1332 0.453 3%
30 ~ 141 68 0.3605"° -0.0840 -0.0410 -0.0877 0.301 9"

1) *p<0.05, ** p<0.01
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Ve HA A HLBR BT LARR AR BER A 2 Bk S I BRI AT R M SRR S, AFRSE
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s R R —
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Fig.4 Relationship hetween Atterberg limits and

organic matter content
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ESP 1 SAR {935 i AR o 13 3 1A Bk Al F0 54 £ 2 B2 Pty 388 o ] o £ s 4Bt R FEL R IR

3 i

9l T A R BB 43 BT B AR A3 ORI AL B A B, BRI K Zr FL Uik Y iz 3, 5
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W TR R T ERBREETR ESP 2% ~ 5% MTE BNl LA, A#F5R
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BT, £h fk + S T BE R LAY T AT R AR . XM — A AT LA AR R R A - HERE 2R 1k
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P (AR R, Sk Ehfb A LA VT RETE R A B XL
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EFHLIEMRK(GES) . BRI HRBRZ KRS, =Rk T RE W R —
A EERRR, GRR R TR R R E M (Instability) . TEARBFIT F 8BS R 5 A B ik
FoE R BB EAMNE(FES), BERR A BOR 30 A R KR R G B AL LR 5
B 2R AIB PR B B S 2 R R RSB Rk B B H R B E UG, XA
5 {54 B BR AT DA O S b b - SR R PR BB I — MR AT

5 ARGRELE.FHIHENIHAEEERZ AHAXE"

Table 5 The correlation between aggregate stability, clay dispersion and Atterberg limits

A B R bl 8 R Wi R
Item Clay dispersion rate Liquid limit Plastic limit Plastic index
Eik 7S Pl -0.520 2" 0.563 3™ 0.579 8™ 0.330 5"
FRLOT R -0.2989" -0.3331" -0.1228
R 0.949 8™ 0.758 2
¥R 0.516 6"
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EFFECTS OF SALINIZATION AND ORGANIC MATTER ON SOIL
STRUCTURAL STABILITY AND ATTERBERG LIMITS

Li Xiao-gang Cui Zhi-jun Wang Ling-ying
( Department of Environment and Resources , Gansu Agricultural University , Lanzhon  730070)
Hu Heng-jue

( Department of Agronomy , Gansu Agricultural University, Lanzhou  730070)
Summary

Soil structural stability, as measured by water-stable aggregate rate ( WSAR, the rate of > 0.25 mm
water-stable aggregate’s weight in 1 ~ 5 mm dry aggregate’ s weight) and clay dispersion rate, and Atter-
berg limits (ALS) were assessed with relation to salinity, sodicity and organic matter on salt-affected soil
samples taken from Jingdian lrrigation Area, Gansu. The obtained results showed that soluble salts were
dominated by sodium ion. As a result, soils were sodic. With increase in salinity and sodicity, aggregate
stability decreased and clay dispersion increased significantly, meanwhile, there was a declining trend in
ALS. This clearly implied that salinization as well as increase in sodicity was one of the factors which are
responsible for soil structural degradation. With increase in organic matter ( OM) , aggregate stability and
ALS increased and clay dispersion decreased markedly, which showed that addition in organic matter to
salt-affected soils can improve structural characteristics. On the effects of OM and ESP on aggregate sta-
bility, WSAR could be predicted according to the following equation:

WASR =19.4 +0.980M - 1.43ESP  (R*=0.574 1,n =67)

Aggregate stability, clay dispersion, liquid limit and plastic limit significantly correlated. This illus-
trated that liquid limit and plastic limit could be used to characterize the structure of salt — affected soils.

Key words Aggregate stability, Clay dispersion, Atterberg limits, Organic matter, Salinity and

sodicity



