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Studies on the Drying Mechanism of Stratified Soil

——Comparison between Bare Surface and Grass plot——

Summary

This study was to investigate the drying mecha-
nism of stratified soil by investigating “effects of
the upper soil on moisture loss of the lower soil
and vice versa” and at the same time by examining
how the drying progressed in the stratified soils
with bare surface and with vegetated surface
respectively. There were six plots of the strati
fied soils with bare surface(A,—A, plot) and the
same other six plots(B;—B, plot), with vegetated
surface(white clover).

These six plots were made by permutating two
kinds pf soils from three kinds of soils; clay
loam(CL). Sandy loam(SL). Sand(s). Each layer
was leveleq by saturating sufficient water. Depth
of each plot was 40cm by making each layer 20
cm deep and its area. 90 X90(cm?).

The cell was put at the point of the central

and mid-depth of the each layer in the each plot
in order to measure the soil moisture by -using
OHMMETER. soil moisture tester. and movement
of soil water from out sides was cut off by putting
the vinyl on the four sides.
The resuits obtained were as follows;
1. Drying progressed from thé surface layer to
the lower layer regardless of piots.
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There was a tendency thet drying of the
upper soil was faster than that of the lower soil
and drying of the plot with vegetated surface
was also faster than that of the plot with bare
surface.

2. Soil moisture was recovered at approximately
the field capacity or moisture equivalent by
infiltration in the course of drying, when there
was a rainfall.

3. Effects of soil texture of the lower soil on
dryness of the upper soil in the stratified soil
were explained as follows;

a) When the lower soil was S and the upper,
CL or SL, dryness of the upper soils overlying
the lower seil of S was much faster than that
overlying the lower soil of SL or CL, because ‘
sandy soil, having the smail field capacity
value and playing a part of the layer cutting
off to some extent capillary water supply.
Drying .of SL was remarkably fast’er than
that of CL in the upper soil.

b) When the lower soil was SL and the upper
S or CL, drying of the upper soil was the
slowest because of the lower SL, having a
comparatively large field capacity value.

Drying of CL tended to be faster than that

of S in the upper soil.

¢) when the lower soil was CL and the upper S
or SL. drying of the upper soil was relatively
fast because of the lower CL. having the
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largest field capacity value but the slowest
capillary conductivity. Drying of SL tended
to be faster than that of S in the upper soil,
4. According to a change in soil moisture content
of the upper soil and the lower soil during-a
day there was a tendency that soil moisture
contents of CL and SL in the upper soil were
decreased to its minimum value but that of S
increased to its maximum value, during 3 hours
between 12,00 and 15, 00, '
There was another tendency that soil moisture
contents of CL. SL and S in the lower soil were

all slightly decreased by teinﬁerature rising and

those in a cloudy day were smaller than those
in a clear day.

5. The ratio of the accumulated soil moisture

* consumption to the accumulated guage evaporation
in the plet with vegetated surface was generally
larger than that in the plot with bare surface.
The ratio tended to decrease in the course of
time, and also there was a tendency that it
mainly depended on the texture of the upper
soil at the first period and the texture of the
lower soil at the last period.

6, A change in the ratio of the accumulated soil
mojsture consumption was larger in the lower
soil of SL than in the lower soil of S. when
the upper soil was CL and the lower, SL and

.S. The ratio showed the biggest - figure among

- any other plots. and the ratio in the lower soil
-plot of CL indicated sligtly bigger than that in

‘the lower soil plot of S. when the upper soil
was SL and the lower, CL-and S.

The ratio showed less figure than that of

- two cases above mentioned, when the upper soil
‘was S and the lower CL and SL and that in
the lower soil plot of CL indicated a less ratio
than that in the lower soil plot of SL. As a
result of this experiment, the various soil layers

-~wero arranged in the following .order with
- regard to the ratio of the accumulated soil
moisture consumption: SL ~CL>SL /S>CL /SL
>CL,S=S/SL> S /CL.
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Physical properties of soils

ces Mechanical analysis Atterberg limit . .. | Moisture retention
Classifi- _ specific
cation gravell sand | silt clay liquid | plastic| shrin-| plastic INTO | IN3 | IN\5
of soil mm; 2,00~/ 0.05~ nm{ kage gravity
>2.00] 0.08 . 0,008 <0.005 limit limit| limit | Index atm atm atm
% % % % % % % % % % %
CL 4 38 3 2 43. 4 3.9 26.42) 1.8 2,575 42,44} 38.17| 11.0
SL B 61 25,7 18,69 17.6 8.1 Z.614 26.57] 22,45 8.94
S 32 48 0] 0f NP NP NP| NP| 2,623 9. 51 7.22 3.54

coefficient of permeability

5.028 X 10~cm/sec
2.094 x 10™cm/sec
1.183 X 10 cmy/sec

3. HERE DEM
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A—1—-b—SL(F®) / B—1—b—-SL(F | CLosL
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Remarks; A: Plot of bare surface
B: Plot of vegetated surface
a: upper layer

1973. 3. 30

b: lower layer

1,2..., 6: Series number of all plots

CL: clayloam

SL: Saﬁdy loam

S: sand

CL/ SL, ---. S/SL: represent stratified soil of each plot, upper and lower symbols
denote upper and lower soils respectively.

4. REBXAMCL00E M)

1972. 7. 27~ 9. 22(BERRAM)
1972. 9. 23~11. 3(ERMEEIRER)

5. TRKARE

TR ATEL Samplingd] &I EEUEL =
KBGO KT MERNES dd <=t gHT3ld 2
BEEWEN dd4+E AE 5cmal SamplerE {1/
3leof tifie] 5E23 T2 MFsYE d4E RS
I f§H Samplingg EHsSIY AER BAMIER

Y ovenREE B A 4KkHE WESD z RSN
Fell Yol N BWE JL ¢ BHsln 88 9
12, 15 9 185%F 4@ EH +PKHPESRY OHEM!
MET'ER%: FERsd REY .

6. MRWE

BkE, HEBERS BZBEAA oF 150m ezl #:
Bl A o) BMEA Kstw FE BE, BEEY A
HES RRESANA £ 1.0kmP e gl BMHA
Eriel BAMEE Rt

Table-1. Soil moisture content(%) by 5 day interval

T date N C RO

gt T /-0 8.58.108.158.208.258.30 9.59.109. 15]9. 20\‘9. 259.3010.5 10.10] 10.15 10.201 10.25) 10.30
e %) %_%| %% K| % A % % K% % % % % % % %
~1—a—CL |28/3132. 8130, 5|28, 432, 428,829, 530, 1129, 0'29. 9(29. 0'27. 6{27.6/27. 6 27. 126. 626. 6{26. 6/26. 4.
A—1b—SL [24.322.0121.320. 822. 1/19. 619, 6l20. 219, 022. 918, 719. 7]19. 618, 8/17. 8 16. 8[15. 514, 713, 9
A—2—a—CL |29, 1l32.331. 2]24. 9152, 823, 1130. 831, 229. 3. o(ze. 822.7[24. 7(28. 1(21.1120. 5/20. 2120. 0[19. 5
A—2—b— S 10.712.210.7| 8.6/10.8| 8.7] 9.4/10.1| 9.0/10.1| 8.6/ 8.2/ 7.3 6.5 6.1 5.7/ 6.2/ 4.7| 4.2
A—3—a—SL |26.6/26.327. 419. 8127. 522. 3l26. 5[26. 5[21. 5125, 320. 9[19. 7|18. 5{17. 7|16. 8]15. 8[14. 8[14.0/13. 0
A—3—b—CL |30.3132.732. 7130, 7182. 7/31. 832. 7[32. 4[31. 6[32. 831. 5{30. 8(30. 1(29. 4.28. 527, 2[26. 1125.9125. 6.

 A—d—a—SL |22,1[20.3/17.0015. 5113.5[17.017. 8|18. 8]17. 7120, 2{17. 8[16.7]13. 4/10.2| 7.1/ 3.8] 2.2 1.7]
A—4—b— S | 9.0110.1] 9:9] 8.3] 9.7] 8.3| 8.5 9.0/ 7.6 8.3 7.6 7.2| 6.7| 6.2 6.0/ 5.7| 5.5| 5.1 4.8
A—5—a— S | 8.0 9.5 8.0{ 6.4 8.7 6.6 7.0| 7.5| 6.4 7.5l 6.5 5.5 4.5 4.0) 3.5 2.8/ 2.7 2.7/ 2.2
A—5—b—CL 32.0[32.7133. 0/33. 0|33. 4[32. 8]33. 4/33. 4[33. 5(33, 7|33. 4/33. 431. 6/30. 8:30. 029. 529. 3[29. 1|29, 1
A—b—a— S | 6.4 9.0 4.7) 4.4 7.6) 3.5 4.1) 4.9] 4.6| 5.6 4.5 4.0 4.0/ 4.0, 3.8 3.7] 3.7/ 3.4 3.6
A—b6—b—SL  25.1024.7125. 0}24. 0[24. 3(23. 9|22, 5/22. 3(21. 3121, 7|21. 3}21. 420. 1[19. 5/19. 616. 7|16. §16. 1[15. 7
B—i—a—CL [28.030. &l29. 0126, 7/32. 8[25. 827, 6129. 8125. 7129, 9|26. 6l27. §27. 5.27. 1/26. 8(26. 0}25. 525. 323. 4
B—1—b—SL [15.5(18.217.015.4[18.1 16.715.5}15.614.819.213.318.217.517.015.915.015.014.814.3
B—2—a—CL [28. 432, 0[31.0[25. 1[32. 4(28. 5/30. 1:30. 5[29. 0{31. 1|28.9|27. 3124.7|22. 3121. 1:20. 6/19. 8119. 7/19. 3
B—2—b— S | 8.0[10.610.3/8.713.0 8.6 7.71 7.707.8 7.3 7.2/ 7.4/ 7.1] 6.4] 6.1 5.3 4.4] 3.5] 2.5
B—3—a—SL 15.522.324.116.426.918.2-24.1?23.516.322.7,17.6115.313.5n.1 9.1 6.4 6.7 5.1| 3.7
B—3—b—CL (31.6[30. 629. 9129. 7/30. 7}30. 531,031, 1[30. 931, 231.201. 1130, 9/30. 4/30. 0.27. 226.925. 324.7
B—4—a—SL {18.027.523.9I7.326.9\9.720.8l21.718.121.4%17.8‘\.15.612.5 6.4 2.5
Bob_s |aginiinoes310387 8680728607267 615854 4641 3.5 2.9
B_s—a— S |69 7.9 6.8 5.8 7.3 61| 6.0 6.0 47 51 4.8 4.8 3.7 2.7 1.9 1.1/ 0.8/ 0.4
B b CL 32,232,031, 880, 2(30. 029. 8129. 6 29. 8129, 429. 529. 632, 1132, 031. 931 430.3(30. 1(30. 0}29.8
B—t—a— S |7.0[8.2 7.6 3.0 6.6/ 3.2 5.0 5.0 5.2 5.8 4.8 3.3 {
B—é—b—SL 318.620.521.419.221.421.018.218.516.517.8‘;14.0‘15.013.713.0‘12.5“1.510.6 9.9 9.4
evz(‘gg;s‘i“ !2].\_32_4_14]8“.‘7‘25.2\14.8‘17.612.0l1.215.4%15.0i17.4213.l 13,912 6/12. 114 sjn.e|14 ao.s
rainfall(mm) | 1'145.1'!42. 1| ';123.9‘?}33.2!22. agsz.o 4.4;34.5{21.4‘114. ojls. 6{20. 81 0. 3\ 7. s; }14. 003
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Fig. 1. Soil moisture content(%) at 5 day intervals
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SUkite 7TA 3089 22.1%7F BFMel2 108 258
9 LT%F BES S 2@ 4% = EHE
Ax 9.5%7 BEelx, 2.5%F BE= 25.0%%
+ Z¥ES 2o £F SL KB FEapEST @4
Buoh 2 KD BRE A4 L] FHsige
= THel Sl #EBA CLal ERdct T KoHk
% JtA g, = RapEe HEHEMS kogsE
= T/&ol Sal #Ei#iy} CLal EBuct A4 22 gk
< uEb Hglsh. TRl SLa ##E EEA S9
&kitE 8H 5HY 9.5%9 108 30HY 2.2% =
BB 7.3%, B A £ 7.9%% 0472 218
{LR8 2ol o Thgel SLal MMEY LE< S
it 3% SAS 9.5%9 108 308 3.6%= M
LB 5.4%, EHEL dot4+ &5%9 98 25H
g 3,3%=2 o LB 5.2%% »on FEel CL
ol #Esl SLel EBN T KSERS eyl
oje} o] LTLXES Lkl =2zt Sk B
o) ERE o BMES MBS £EOKS

Bl 2 BEL KENA ABHEo= H%3H
' xSk BHEA A tHEARECD B
= Koy EEo TGO g Roleln 4 2E L3
Bl miRigige] LEL HBd = SRtz F&
A uohE EMERS A Ko Aol BHAIF
¢ Aaste Aoz Yo

v, HiES R BERR

MK B oBsRE 18R ol=& R
B WA E Sheeds TEA R et o
ERE 3-8, 839 2¥ 2, 28 33 e,

Dt Q0B 278 : 22 9 =¥ 221

Table 2. Soil moisture content(%) at 3 hour intervals during
a clear day (Selected date: Jul. 27, 1972)

\ measuring| - f measurmg|

~_time| 9 | 12 J 15 18 N 9 12 15 8
treat ] treat
Al a % % % % ] % % % %

a—CL 29.4f  29.7)  29.4 29.2] B—I—a—CL 30.8]  30.4 29.9  29.8
A—1—b—SL 2.6  26.4  26.6|  26.3] B—I1—b—SL 22,00 22,1 22,1 2L9
A—-2—a—CL 33.1 33.3| 33.3) 33.0) B—2—a—CL 30.9) 3121 30.8  30.6
Aw2—b— S M.¢ 1.6 1.6  11.6] B—2—b— § 7.8 8.1 & 7.8
A—3—a-SL 2.8 26,6 27,20  26.4] B—3—a—SL 25.3] 26.00  265.1 24,9
A—3—b~CL 32.3  32.5) 3.5 324 B—3—b—CL 32,2 32.3 322 321
A—4—a-SL 23,4 23.4) 23.4  23.2|] B—4—a—SL 19.8]  20.0]  20.4 9.3
A—4—b— § 8.4 8.5 8.7 8.5| B—4—b— § 9.6 9.9 9.4 9.6
A—5—3— § 7.7 7.8 8.0 7.6/ B—5—a— S &.0| 8.3 8.0 7.9
A—5—b—CL | 32.4/ 32.5 32.7] 32 63 B—5—b—CL 32. s) 2.0 325 32.4

-2918-



RELE ERAR WY HE

[i § T
! 7'121115 la} ! 9}12115 18
A—6—a—S 59 a0 44 59 Bsa-s | &3 5§ &d oz
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Fig. 2. Soil mosture Content(% ) at 3 hour
in tervals during a clear day
(Selected date:? Jul. 27, 1972)
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Table 3. Soil moisture content(%) at 3 hour intervals during
a cloudy day (Selected date: Oct, 20, 1972)

~~__ Mmeasuring | ) measuring

w 9 2, 18 18 \time 9 12 15 18
treat i -l treat |

% % % % % % % %
A—1—a-CL 26,7 26.6| 26.3 26,2 B—l—a—CL 25,6/ 25,5  24.8 947
A—1—b—SL 15.5  15.5 - 15.5  15.5| B—1—b—SL 15.1 15.00  14.9] 4.8
A—2-—aCL 203 20.2| 20.3  20.2| B—2—a—CL 19,90 19.80 19.8 9.4
A—2—b— S 5.2 5.2 5.1 5.0/ B—2—b— S 4.5 .4 4.4 44
A—3—a—SL 14.3|  14.5/ 144  14.2] B—3—a—SL ' 6.0 5.7 5.3 5.1
A—3—b—CL 26.0 26,1 26,0, 26.0| B—3—b—CL 2590 25,9 25.8 5.8
A—4—3—SL . 4 2.2 2.1 1. ag‘ B—4—a—SL
A—4—p— 8 .5 5.5 5.5 5.5 B—4—b— S al 4l 4.0 a1
A—5-a— § 2.6 7. 2.8 2.8) B—5—a— § 0.7, 0.8 0.9 0.9
A—5—b-CL 9.3 29.3]  29.3 29.3] B—5— —CL | 30.1 30.1 301  30.7
A—6—a— S 3.4 3.7 3.9 3.8/ B—6—a— S
A—6—b—SL | 164 165 16 sJ 16.6| B—6—a—SL 10 6 10,60 108 10,6
femperature | 4. 2.7 249 20.8] temperature 4.0 2.7 203 0.8
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Table4. Seil moistare content(%") in velume a2t 3 day intervals during

Oct. 3 New, 2, 1972

1973. 3. 30

\ date 10.6 | 10.9 L1012 ! 10. 15 ~'|O.18 l 10.21 1 10.24 | 10.27 ‘ 10. 30 \ .2
treat T~ | ! ' | { ! !
% | % % % % %) % % % %
A—1—a—CL 37.68 37.73] 26.45 36.44 36,42 36.311 36.28 36.19] 36.10 35.76
A—1—b—SL 26.411 26.70, 24.00, 23.43 22.72] 21.73| 20.59 19.88| 19.24 19.03
A—2—a—CL 30.14  29.041 28.22 28.22 28.11 27.81 27.67] 27.26] 26.72] 26.30
A—2—b— S e.s11 8.1 7.58 7.78 7.18  7.05  6.30] .38 5.59 519
A—3—a—SL 26.41 24.28 22.180 22,100 21.73] 20.16 20.02 i9.17] 18.46| 17.04
A—3—b—CL ) 41,100 39.46 37.81| 37.24 36.31 35.48 35.35 35.21 35.08 34,92
A—4—a—SL | 13,35 1108 7.0 540 3.83 312  2.28 0.9
A—4—b— S | 8. 11 7.58 7.58 58 7.32 7.32 6.78 6. 65 6. 41 6,38
AS—a— S | 492 a7 3.9 372 368 359 319 0.6 298 2.53
A—S5—b-CL | 42.08f 41.24 40.56 40.43 40.34 <0 27 40.19] 39.98| 39.86] 39.73
A—6—a— S 5.0\ 5.03 4.98] 4.87] 4.84) 4.84 479 473 473 4.69
A—6—b—SL 32.38] 3235 23.86 23.73| 23.48, 23.29 23.15] 22.72] 22.29] 21.73
B—l—a—CL 36.85 36.72) 36.75 35.68 35.62] 35.35 34.66| 32.06 82.000 31.93
B—1—b—SL 2367 22.72) 21.300 21.23 21.18] 21.18 21.0¢ 21.03 2t.00] 21.00
B—2—a—CL 28.50] 28.41 28.220 28.18 21.26| 27.16 26.99 26.81 26.44] 26.17
B—2—b— S 8.65 811 7.45| 7.08 .25 599 s.08 - 3.99 3.33 2.39
B—3—a—~SL 14,91 13.38 12,21  9.37| 9.37| 7.81 7.10, 528 6.25 4.69
B—3—b—CL {l 41.79] 41,37 40.83 37.26] 36.31 35.35 34.66| 34.25 33.84] 23.02
B—4—a—SL |  6.39 3.69 1.14
B~4—b— § 8.1 7.320  4.48  6.12]  5.88 .32 s.08 4.39 3.8 319
B—5—a— S 3.33  2.93 160 1.46] 1,200 . 0.93 0.43 0.53
B—5—b—CL 42.470 41,790 45l 4151 ar.24] 4l.24 41 10 40.94 40.40| 28.83
B—6—a— S
B—6—b—SL 18,18  17.61] 17.04] 16.33 15900 14.91] 14.63 13.92] 13.35 12.3s
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