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Table 1 Runoff and soil loss in test plots (oven-dried soil)

23 J g1 7 2 .
rs wwE | CELR | oewen |spepn TR ESL% Y E0
mm . RE oilin
Plot [Total rain- bT;n?zm?f Total runoff runoff Type of soil and
No. [fall (mm) rfnof{g (L) fg/L) (kg) (t/km?) parert material
1 255 491 145 1.83 .25 2.27 RS B
111 183 4em 15 100 0.13 1.05 9.57 T R AT
: EHU LA IRy
424 20 2.40 Y 1.63 LN >
v 189 1 0.1 gt
, ) . BRI b
54 .89 . 0.18 SHLALEM A,
i 136 15 842 1 12 10.1 R D)
” ERRE R AR Y T ol
4 1—26 1900 1.71 3.32 30.16 e >
v 12 SR EICT B
\2 142 1—47 1525 23.44 32.09 291.72 ggﬁi~ﬁﬁl% ~
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Table 2 Moisture content, porosity and air permeability
B A FLRTLE 0 —15cm
ANESE) . . . ;
Plot No. Water-holding | Pore diameter K& & il | E . ﬁ%%& .
power (bar) (pm) Water content Porosity Air permeability
(%) (%) coefficient(k)
0.025 >1200 34.8 26.3 40.7
0.06 1200—50 30.5 4.3 54.3
0.1 50—30 28.¢6 1.9 57.3
i 0.3 30—10 26.2 2.4 62.1
1 16—1 24.2 2.0 63.6
3 1—0.8 1.5 2.7 72.1
15 0.8—-0.2 17.2 4.3 ]
0.025 >1200 34.0 27.1 32.6
0.06 1200—50 30.5 3.5 41.1
0.1 50—30 29.6 0.9 42.5
I 0.3 30—10 26.5 3.1 49,7
1 10—1 23.1 3.4 65.9
3 1—0.8 18.9 4.2 /
15 0.8—0.2 14.7 4.2 /
0,025 >1200 35.2 24.8 56.6
0.06 1200—50 32.1 3.1 65.4
0.1 50—30 31.5 0.6 67.6
I 0.3 30—10 28.6 2.9 77.1
1 10—1 26.7 1.9 103.7
3 1—0.8 23.2 3.5 /
15 0.8—0.2 19.7 3.5 /
G.025 >1200 32.5 23.1 35.7
0.06 1200—50 28.8 3.7 46.8
0.1 50—30 27.8 1.0 48.3
iv 0.3 30—10 26.6 1.2 55.1
1 10—1 25.5 1.1 69.6
3 1—0.8 22.9 2.6 119.0
s 0.8—0.2 16.8 6.1 /
0.025 >1200 39.7 14.4 6.9
0.06 1200—50 36.2 3.5 10.9
0.1 50—30 34,3 1.4 11.3
v 0.3 30—10 31.9 2.9 12.7
1 10—1 29.3 2.6 15.0
3 1—0.8 27.8 1.5 /
) 15 | 0.8—0.2 17.2 10.6 /
0.025 >1200 33.4 22.2 44.3
.06 120050 30.7 2.7 49.1
Vi 0.1 50—30 29.6 1.1 57.9
0.3 30—10 27.8 1.8 60.6
— 1 10—1 26.4 1.4 78.3
3 1—0.8 23.6 2.8 166.3
15 0.8—0.2 16.2 7.4 /

* ¥ 12 REFFISE
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coefficient (k) of soil ar different moisture-holding powers
15—40cm 40—60cm
Koy &g L B B R Koy & & IL B B BRI
Water content Porosity Air Permeability] Water content Porosity Air Permeability
(%) (%) coefficient (k) (%) (%) coefficient (k)
39.8 15.4 3.7 13,8 9.4 .8
36.3 3.5 6.6 40.9 3.0 2.0
34.6 1.7 8.3 3%.1 1.8 2.4
32.1 2.5 8.8 3p.¢ 2.5 L.
30.0 2.1 9.5 34.2 2.4 3.1
27.4 2.6 16.3 21.4 2.8 1.9
18.4 9.9 / 107 | L7 1
40.5 13.2 3. 41.7 9.0 2.5
35.3 5.2 .8 37.8 3.9 5.1
33.7 1.6 8.7 36.4 1.4 5.4
30.4 3.3 9.5 33.3 3.1 6.0
27.3 3.1 / 26.4 2.9 f
25.1 2.2 / 26.0 3.4 /
18.7 6.4 - / 18.6 7.4 R
37.3 20.9 31.5 39.7 13.3 8.1
34.4 2,9 39.3 37.1 2.6 il.5
33.8 0.6 42.4 36.3 0.8 12.0
31.5 2.3 45.5 33.9 2.4 13.5
28,9 2,6 63.5 31.2 2.7 18.2
24.9 4.0 / 28.5 2.7 /
20.9 4.0 / 23.6 4 /
42.6 8.5 1.0 42.1 7.5 1.1
39.3 3.3 2.5 39.7 2.4 1.7
37.7 1.6 3.0 38.2 1.5 2.0
35.5 2.2 3.5 36.8 1.4 2.4
33.0 2.5 4.2 35.1 1.7 2.8
30.1 2.5 9.7 33.0 Z.1 7.1
20.0 10.1 ) / 21,9 L 1. /
46.5 7.9 4.6 45.6 2.1 2.8
42.7 3.8 7.6 41.2 4.4 5.9
40.7 2.0 8.1 39.4 1.8 4.6
36.8 3.9 9.1 25.9 0.5 6.9
33.3 3.5 10.3 32.7 6.2 7.6
30.5 2.8 ] 28.4 4.3 I
20.3 10.2 / 200 8.4 /
37.5 9.2 5.6 37.0 A 2.0
36.2 1.3 6.1 36.7 0.3 2.7
35.3 0.9 7.3 36.1 0.6 3.5
33.3 1.8 10.3 35.0 1.1 4.3
32.3 1.2 23.0 34,0 1.0 6.9
30.0 2.3 72.4 32.1 1.9 56.6
16.3 13.7 / 17.3 148
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Table 3 The bulk density, available water capacity and tatol porosity

of soils in test plots

0- 15cm 15— 40cm £0—60cm
INESS, e A o e s oy
Plot TE HBOK | BILBE HE BEoK | BILEE AE FRK | BILIREE
No. Bulk {Awvailable] Tatol Bulk |Available| Tatol Bulk |Available| Tatol
density water porosity | density water porosity | density water porosity
{g/cm?) (%) - (%) (g/cm?) (%) (%) | (g/em?) (%) (%)
i 1.05 17.6 61 1.21 21.4 55 1.26 24.2 53
1 1.05 19.3 61 1.25 21.8 54 1.33 23.1 51
11 1.08 15.5 60 1.13 16.4 58 1.27 16.1 33
iv 1.20 15.7 56 1.32 22.6 51 1.36 20.2 50
v 1.24 22.3 54 1.23 26.2 54 1.25 25.6 54
Vi 1.20 17.2 56 1.44 21.2 47 1.50 19.7 44
F4 THRUKINBRDNEBE)HLBEKBORIHRAFE
Table 4 Relation cquations between water-holding power and moisture content
HE y= ax’ q;agfﬁmrm
+EiRE Constant term 4 an in equation
/J\!Z% Depth y = axbv “:b>0
Plot No.
(em)
a b
0—15 47.2389 0.1020
1
15—40 57.5469 0.1058
0—15 53.1544 0.1292
1
15—40 56.6731 0.1019
0—15 46.9179 0.0878
1
15—40 50.7342 0.08%0
0—15 43.1206 0.0830
8%
15—40 61.9607 0.1037
0—15 59.343] 0.1133
v
15—40 70.5485 0.1176
0-—15 40.8842 3.0672
V1
15—40 58.6390 0.1078




%5 HPRRA.ERERE(c)LRSKETIL”

Table 5 Soil moisture percentage before or after simulated rainfall

i

hX 5 AN ]
Plot 0—10 10—20 20—40 40—60 60—80 80—100
No. Test time
EE AT 28.4 27.6 28.8 29.0 27.0 25.9
—RERE 34.3 32.9 32.9 29.9 28.7 24.6
ZKEETRIE 33.3 31.2 32.5 31.5 30.8 27.}
1 SRR 34.5 31.9 31.9 21.7 32.8 30.9
BERE—R 29.1 27.8 29.9 29.8 31.2 30.2
BEEDE 25.2 26.0 27.9 28.4 28.5 28.5
ERHEEE 23.7 25.3 29.1 30.2 30.1 28.7
w_- KETG A 11.3 16.5 17.0 23.8
—RIETE 1 25.8 24.0 23.5 22.6
SRIERE | 30.3 29.0 27.6 24.7
a =xEFE ] 3.2 31.8 31.2 29.1
POy i S 38.6 38.5 37.2 33.8 33.2 33.7
BRE—~% 29.7 29.1 28.6 28.6 8.9 9.8
FERIEZR 23.3 25.0 26.3 26.5 28.1 8.0
BEE=E 19.6 21.7 25.0 25.7 26.8 27.9
: AR B 9.2 19.7 19.3 (9.5
— e G 32.6 27.8 24.7 20.4
—RERE 30.2 31.4 29.6 24.7
I SR 32.7 33.5 31.3 29.3
R E—R 24.2 28.7 27.7 28.2
MERETR 20.6 25.9 27.3 28.6
rEEEZR 12.8 25.7 24.6 26.6
FERTET 4.9 11.4 15.7 20.7
—RERE 24.0 26.1 20.7 21.0
SREHE 5.0 29.2 23.3 26.9
W SRS 26.7 34.1 30.4 29.7
I v B R 27.7 32.6 30.1 27.6
BRE—K 25.3 27.0 28.1 27.1
MERER 22.4 24.9 15.2 28.7
BRESR 20.9 23.0 26.7 26.1
PR AT 23.7 24.1 5.0 25.1 24.6 24.7
— R E 33.2 30.5 32.4 30.5 27.4 25.7
SRIBEERIE 32.1 30.9 34.1 il.5 28.6 27.4
v ZRERE 34.0 31.3 33.6 33.5 31.1 27.4
BRE—R 29.3 28.7 31.7 31.6 31.8 30.0
B E =R 27.2 27.3 31.0 30.6 29.1 28.4
BHEE=R 26.1 26.4 29.5 30.2 30.7 30.0
GARER:TI 5.9 16.0 18.0 20.6
— RGN 33.4 27.3 21.5 20.6
THRENG 32.5 28.5 25.7 24.0
V1 ZRERR 33.5 31.0 26.0 25.9
BERE—R 29.2 26.6 25.4 24.2
BHBEZR 22.9 24.6 24.8 23.5
BEESR 7.2 22.6 23.8 23.0

* RSB 4 RESFKE,



244 + i =4 # 28 %

B, ENTRERIFRUR v = o2 iR, X THERNFRERIATITE 4, X—75
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BT 15000 22 A, b4 0 47 FH 1AD I o
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R, PRTEARRNSTAI RS DL T 8 £ 3k 45 B3 IR D B0 e MU 45 R (38 S)E L3
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BiBA, X I UV /NS B GO 2000 2 T MOS RN 5 VU 28 4T G0kk 78 B Bk b 4008, (e TR
HIGEIE 60 ER NN T 88K 10—14 S5, 45 BB KE 55—63%; WERE+tE
K EREBFR LY WX ERUE 5 WL R E 60 BRI A S MM 2.8 F17.0 75
Ao FHRL 5 PR KRR 20.4% F156.7% 0 MIT FERERNLEASSBEE, BREX
SEEEINE IR, 4 100 FEXEEW, L3RS BIREHD 5.8 F1 9.6 3752k, 4Bl S 1% K
BRERI424% 770 % N TRHIFEEE, £RE 60 B EKSmNE 53 RMEKE
L 70%, M H7E 40 BER L EASEINEMER, i 40 EXUTEE, KR M
20.6% HEME 25.9% @B T L IEREE L 2K EMER,
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Table 6 Soil moisture increment at a certain hours of rainfall

METRE | gm0 EKLER _ 100 g 32 py

NS W B KA H d HERT % A RE SRR
Pl J! Hours atter Volume of Moisture incre- Moisture incre-

N ot beginning of rainfallo ment in 60cm in tatol ment in 100cm in tatol
o- rainfall (m?) soil layer rainfall soil layer rainfall

(h) (m?) (m?)

i g - 13.6 2.8 20.4 5.8 42.4
i 7 25.5 14.2 55.6 - —-
m 7 18.3 10.2 55,7 - —
v 7 18.8 12.1 63.8 - —
v 5 12.4 7.0 56.7 9.6 77.1
vi 5 14.2 9.9 69.8 - -

MA B EIBEIE, & BB BKEHRE, 80—100 HEX T EEERE RN,
R ARG —R, LK S BB EEK, R WETEL, Ko S EAEMM.
R 40—60 FUR LR EINENE AN, XA ZEBRREER. ERANELT, B
T B A B AT B 0 R B SO T, T HCE & B RO A AR LD A P R R AR L PR S
=R, %12 0—10 EK LI S7KBMEIRE T A AMBRELLT,

(M) T HMBSPARERASEENRFR

FE NI E AR BT 8K 5 S BOERN, W T LR BSRBE B, 5%
FIFH 20 MF2 W R, N FR—T8, LBSARE RS FENE/NTE N, HE
BATHY L YERRX (FR 7)o BN AR T 8l F — T BN AR L2, MET R L
% &K BFESRTNE 8)o MBFAILIED, BT LENFM. &S0, FIR &8N
% 5, R 3K S BAREL EN S ERNBSABAS — R, BREEX —HERR
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Table 7 Water permeabilily and air permeability equations of soils

0—1%cm 15—40cm
MRS TBEAHE y=a+bs
Water permeability equatior and permeability value:
Plot No. y-in field, x-im lab.
) a b r g b r
1 24.7992 1.0769 .91 6.7571 0.08144 0.95
11 219.1673 0.2756 0.89 10.8552 0.1248 0.89
111 —~251.1920 0.3795 0.96 —37.6573 0.0234 0.86
v —37.7920 0.3276 0.95 11.7250 0.8021 0.94
\'’ 166.21%0 0.3896 0.88 14.2290 1.1768 0.97
vl 10.7351 |  0.4416 0.98 u.7353 5.0079 0.99

SRMENLWBSHE: y =0 + bz y BIAE, x LWAKIEE(%)

Soil air permeability equation y-air permeability coefficient, x-water content (%)

I 119.10 -2.20 —0.99 37.88 —0.87 -0.93
11 131.59 —~2.97 —0.98 28.83 —0.62 —0.98
I11 221.66 —-5.11 —~0.83 164.10 —3.61 —0.96
Vi 283.95 —8.10 —0.88 25.82 —0.60 —0.90
\% 36.39 -0.73 —0.98 23.93 —0.40 —-0.96
\Z! 401.55 —-11.39 —0.86 300.42 —8.19 —0.86

H8 TEHASKBERIIESNEEMEY ¢

Tabte 8 Moisture content and air permeability of soils determined in field N
0—5cm 5—10cm 10—15cm
WX S N = = i 2 N = . _ . .
TimaKE BRAK THEKE BRARK T KE BRI
Plot No. Air permea- Air permea- Air permea-
Water content| bility coeff- |Water content| bility coeff- |Water content| bility coeffi-
(%) icient (%) icient (k) (%) cient (k)
I 23.57 24.59 25.00 5.42 — —
If 20.40 28.27 23.85 4.68 26.67 0.49
111 24,87 53.54 26.75 35.79 27.15 6.98
v 20.08 41.53 21.49 13.72 24.01 3.91
Vv 26.23 2.50 26.00 0.80 26.73 0.72
VI 20.59 8.31 23.10 2.32 — -

* 5T REEFH.
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EHBEEH, A2 RS, HREEARIITR 7, Ko TR, &
S5 4T B B A b SRR o (EL B R A R R K VB, I B LR BB M 2, X R IR
R B R B EREE

£y FLEIBFEBKE (mm/h)

Table 9 Average water permeability value in soil layers

N e
hES Determﬂﬂf?ﬁm% field DcLerﬁiPr?ﬂMi;n lab.
Plot N ; 7 .
0— 15cm ? 15—-40cm 0—15¢cm 15—40cm 40-—60c¢m

1 915.0 14.¢0 616.9 82.9 1335.5

i1 626.0 i7.9 1690.0 62.5 1.9

I 656.0 25.6 2259.0 2720.0 329.0

v 335.0 26.7 1134.0 17.1 19.2

v 283.0 39.5 2596.0 21.6 23.2

vi 39.3 1.4 95.8 53.1 38,7

g2 b Frk el DS H R A5 R

L HBTRI B E 5—10 B2y SR, EFI%]ZHQEEL*SZI: THE TEBRAL
BOEEHME, B B, EERERER THERR R RRe ’fl‘eafﬁﬁ,
A BRI E AR, DS mﬁ@amuuigﬁéirft A HFERIEEX
Bk .urm-j, FASp 20 BEATRIE. N#ma. 1%%)% T ULHEM&*%:&E
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STUDY ON SIMULATED RAINFALL AND SOIL PERMEABILI
TY OF FLATTISH HILL SLOPING FARMLAND

Yang Yansheng

(Unsurute of Sotl Science, Academig Sinica Nanjing, 210008)
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Summary

A simulated rainfall study on cultivated red earths derived from red sandstone, phyllite,
quaternary red clay in the northen Jianxi Province and cultivared yellow brown earths from
Kiashu Loess in the southern Jiansu Provincs, including six runoff experimental plots, was
.conducted for measuring water and soil losses in flattish hill region. Determination of some soil
physical ’properties influencing soil arosion, such as soil permeability, was carried out. The
main results obtained are as follows:

1. Under conditions of land surface slope of 5°—10°, rainfall intensity of 50 mm/h and
precipitation of 177.4mm, the determination averages in the cultivated red earth plots were:
runoff amount 621.4 1, sediment in runoff 1.6g/1 and soil loss 10.8 t/km®; while in the arable
yellow brown earth plot, under rainfall of [92mm, runoff was 1575 1, sediment 23.4 g/1 and
soil loss 291.7 t/km®. In the culriveted yellow brown earth region with an annual precipitation
of more than 1000mm soil erosion was serious and the soil loss exceeded the tolerance,

2. Some properties of subsurface soil have a very important effect on seil erosion and crop
-growth, and rhere are obvious differences of . hese properties between cultivated red earths and
yellow brown earths. Determinated resulrs showed that in the 15—40 cm horizon of the arable
red earths, bulk density averaged 1.2g/cm’, total porosity 52%, available moisture capacity
21.7%, and water percolation rate 25mm/h; and in the same horizon of arable yellow brown
-earths, the corresponding values were l.4g/cm’. 415%, 20% and l.4mm/h respeclively. On third
day after rainfall, the siol moisture content in the 20—40 cm horizon of the former soil was
26.8% and the air permeability coefficient in the 5—10 cm horizon was 12, comparing with
23.8% and 2.3 of the latter soils. Therefore, the high content of silt. high compactness and poor
permeability of the subsurface horizon are the chief reason why severe water and soil losses oc-
cur on the cultivated yellow brown earths.

3. Through determination of soil moisture ar different water-holding powers, the warer
distribution curves which fit the formula Y =¢X"* were made. Using them, the field moisture
.capacity, wilting coefficient and available warer-holding content of the above soilscould be ev-

aluated. After measuring water and air permeability, the relation expression between the dete-



248 * = g it 28 %

rmination value in field and that in laboratory was established. Thus, the water and air per-
meability regime in field soil could be known by laboratory test. This study shows that the air
permeability coefficient of 5—10 and the water percolation rate of 10mm/h or more in su-
bsoil layer are normal conditions for crop greowth.

4. It can be seen from the test results that after 4 hours from the beginning of a 100 mm
rain, the water increase in the 80—100 cm soil horizon is not obvious in comparision with -hat
before the rain. For the cultivated red earths derived from red sandstone and phyllite and the
cultivated yellow-brown earths, in the third day after raining, the moisture content of 0—10cm:
surface soil layer is near or smaller than the wilting moisture percentage of the soil.  There-
fore we suggest that an irrigation with a water rate of 40—50m®/mu should be given every
7—10 sunny days in summer so as to ensure =nough moisture in the 0—=60 cm soil layer. On rhe
cultivated yellow-brown earths, the irrigation with slow flow should be taken especially. In rainy
season, cvery summer, some effective measures such as growing cover crops and using crop
stalks to cover land surface should be adopted to pretect the soils from erosion.



