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Fig. 1. Time variation of albedo from various mulching materials. No. 1: No mulch
plot, No. 2: Night mulched plot, No. 3: Day and night mulched plot.
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Fig. 2. Diurnal variation of heat balance components. Rs: Total solar radiation,
rRs: Reflected solar radiation, Rn: Net radiation, V: Latent heat flux,
L: Sensible heat flux, B: Storage heat flux in soil.
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Table 1. Daily amounts of heat balance component (cal cm—2-day-1)

No. 1 No. 2 No. 3
R, B L+V R, B L+V R, B L+V
-+ 312.6 65.1 249.3 347.7 86.1 263.4 192.0 10.8 181.5
— 31.2 28.5 4.5 30,0 19.8 12.0 28.8 7.8 21.3
281,4 36.6 244.8 317.7 66.3 251.4 163.2 3.0 160.2
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251.4, 160 2calscm™eday™ T, @WARXMEI/NEL, FEBERIHEIREWHEEZRL TV,

WRIZ, BRI 2EMEHRE R LHBSH R, LOBBRERT EROML TS 5.

No. 1: Rn=076Ry—QO7]
No. 2: R,=0.80R,—0,07 ; o)
No.3: Rn=0.48R.—0.05

Bl%, No.1~No. 3 0&RICE T2 RE oMM IR, HBLERBHEOKL 70, 73, 43% BETH S T &b
birb.

3. BREHTHEMTREMR

BN 2 LRI LT, £RICHF5H4E 10,5, 2, 5em OBEAE, W L BT 2.5,5, 10, 20em @
BE, TORHBRTRECBNERD, O, BHINTE, BTVELLUNARELRT L Table 20T, 47, %

Rizd i B0 B, BHEAE - MBOFEEAGERERA VY Fr—F, BBREOBEXEYRT & Fig 3~6 ©

M TH5. :

%4, Fig.3~4 22oWTHh2E, No. 2 OEBHERICEFVWTE, REEELTAVEBAEZAMHL TR0 T, B
BRIV LMFEDUTCHETEBLTWS LR, X5, BREEETRVBWTSRLEEIE D, 1048
MRIVFEERLTVSE, ZLT, BHRPT2MFOREIRLIBEEEMIREL, 2 R3BHMXITHUTHE.



56 FIRFRFWRWRE

o—o Ocm
Yt — 2.5
b =b — § () .
Oemwd —10.0 —5 0 5 10 , llSC

S . S S— —
9 64 2 0 £24222018 101612 14 by

-5 0 5 10 15C
T T P T
10 64 2 0 8242220 18 10 161214 hr

10

| | i
F‘;CS- ' \/ —20k \
L Temp. on mulched No.3 — _'__5 o 0 . 5 l 10 ' '150(.:, '

Temp. on mulched
surface

Y e
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Table 2. Average temperature in day and night, the daily mean temp. and diurnal range of air
temp. near the ground and that of underground temp. (°C)

No. 1 No. 2 No, 3
Day | Night Mean| Range | Day |Night| Mean | Range | Day [Night|Mean | Range

0 em | 62 | =07} 238 12.2 63| —06] 29 12.2 69 | —0.8] 3.1 13.7

5 65 | —06| 3.0 12.5 65| —07| 29 13.4 7.1 | —08] 3.2 14.2

2.5 6.7 {—=05| 3.1 12.7 66| —09| 29 13.8 74 | —1.0{ 32 15.2

Onmulehed| 1 | | |_44] — | — |84 |—49] 18 | 231
surface

0 98 | =05 4.7 18.1 11.0 4.2 7.6 15.8 6.1 38| 5.0 49

—2.5 7.5 14] 44 12.9 9.1 5.2 7.2 11.1 5.8 45| 52 3.7

—~5 6.5 25| 4.5 11.5 8.7 57| 7.2 8.6 5.9 51| 5.5 29

—10 5.7 38| 4.7 10.5 7.8 63| 7.1 5.6 5.8 57| 5.7 1.7

—20 5.0 53| 4.2 10.6 6.9 69| 69 3.0 6.0 6.1 6.0 0.5
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Table 3. Harmonic coefficients for the daily cycle of underground temperature

No. 1 No. 2 No. 3
ay I ay &1 4] I a1 €1 4] a1 &1
0 cm| 4.7°C | 83°C | 249°02 7.6°C 5.6°C 252°57° 5.0°C 2.2°C 221°53’
2.5 44 . 5.7 229 10 7.2 3.9 228 41 52 L7 205 40
5 4.5 4.5 212 44 7.2 3.4 216 02 5.5 1.3 192 39
10 4.7 3.2 193 23 7.1 2.4 198 04 5.7 0.7 173 54
20 52 L5 156 41 6.9 1.2 165 56 6.0 0.3 134 21
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No.3: a,= 4,370 10567

BEMoOBRYHRIIE, No 2 OEBBERICHEI/MEL, No.l OBBRIKEIKREL E->Tn5.

3 HBAF{LOETHES

BRI T 2B IENORTHEX S, WHRU-DEAKIRLTRD 2L, No.1~No. 3 $THR~L 45.1, 46.8,
35.9cm &%V, No. 2 pE@PERIZHEDIEL, 2UERICRIZL T,

(9 HhrhEIREER

BRI B P BRI R R, BTV LRI LTRD B &, No.1~No. 3 Tk~ 2,83, 3,52, 3.26 (x10~°
CGS) L Eo7, Wb, Hidh#dlH®ER, HERRPWTRANIBHBR IV AEL Z>TkD, E{iCNo. 2 ©
M HRICE D KE L, No.l OBHRIZEINEWHEERLTHS.

5G) BRECHFIHPRBOBRIL

HRICH T 5T 0em # TOMPHRLHRY, R LABITLTROR

uz—u1=CH(@z—@1) (5)

_ 1 _1¢#
@2——H'Soﬁzdh, @1-—'7{“5061dh

bR WB L Table 4 DI -7z,

Table 4. Daily variation of heat quantity in the underground (difference to diurnal mean value)

(cal-cm~2)
Time
0 2 4 6 8 10 12 14 16 18 20 22
Plot .
No. 1 —17 —22 —26 —29 —26 -9 24 41 37 20 6 -1
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Table 5. Soil moisture content (%)

R Plot
No. 1 No. 2 No. 3
Depth

0cm 1.3 1.5 18.9

2.5 12.8 12.1 17.9

5 13.5 13.5 17.4

10 16.5 15.4 18.5

20 17.2 18.3 19.2
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STUDIES ON THE MICROMETEOROLOGY OF THE
MULCHED GROUND SURFACE OF THE ROWS

II. The Effects of Mulching or No mulching by the Adiabatic Plate (Part 2)

Masaki Urnara, Hideo Mivacawa and Haruo Suzuxi

Summary

Continueing the previous work, the micrometeorological observations and heat balance
determination were made at the same experiment farm, Kagawa University, Japan. The
observations were performed on the clear day in spring (2, March, 1972). The summary
of this report is as follows:

(1) The observation was made at the wide rows directed east to west. The mulching plots
are as follows; namely, the no mulch plot, the half day mulched plot which promote heat ac-
ceptance by removing the styrofoam from 6 a.m. to 6 p.m., and the all day mulched plot. The
styrofoam plate (thickness, 18 mm) were used as the mulching material.

(2) The duration of sunshine on the observed day was 9.5 hours and the amount of solar
radiation was 487.2 cal-cm=2-day-1, and the albedo of each plot was 16.5%, at the no mulch
plot, 20.69%, at the half day mulched plot, 51.2%, at the all day mulched plot.

(3) Daily total amounts of the heat balance component in cal-cm-2-day-? are shown in Table 1.

(4) The relation between solar radiation and net radiation is illustrated as the empirical
equation (2). ;

(5) In each plot, the average temperature in the daytime and the nighttime, the diurnal
mean temperature and the diurnal range of the air temperature near the ground and that of
the underground temperature were determined. The results are shown in Table 2. Especially,
the average underground temperature in the daytime throughout 0, 2.5, 5, 10 and 20 cm
depth in the half day mulched plot was higher 2.0°C than that of the no mulch plot, and that
of the nighttime in above mentioned observation point in the same plot was higher 3.2°C than
the no mulch plot one. The diurnal mean temperature in above mentioned observation point
in the same plot was higher 3.0°C than the no mulch plot one.

(6) The relation between the underground temperature in 10 cm depth in the no mulch plot
and that of the mulched plots in the same depth is illustrated as the empirical equation (3).

(7) Respective harmonic coefficients were calculated by harmonic analysis of our observation
about the underground temperature. The relation between depth and amplitude of its daily
variation is expressed by an exponential function. Calculations were also made in the depth
of the stratum of invariable temperature and the thermal diffusivity under the ground. Thus
special qualities of the underground temperature of the no mulch plot, the half mulched plot,
and the all day mulched plot are expressed theoretically.

(8) The amplitudes of daily heat quantity variation of the underground in the plots of no
mulch, of half mulched, and of all day mulched were 70, 55 and 19 cal-cm~2 respectively.

(9) Moisture content of soil, which obtained as a mean value of soil from 0 to 20 cm depth,
was 12.3%, in the no mulch plot, 12.29, in the half day mulched plot, and 18.49%, in the all
day mulched plot, and it was recognized that in the all day mulched plot, energy loss prevented
as the evaporation from the ground surface was more supressed than in the other plots.
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