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Fig. 1. Time variation of albedo from various mulching materials. No. 1: No mulch plot, No.
2: Day mulched plot, No. 3: Day and night mulched plot.

BEREARF e —ViEO Albedo BREWT EWh 5.
2. HMBIXUHERTDOMRZHE
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RiznTid, EHo M BN 5720, BFR3EELTE-Tw30T, No. 8 OAWER EBALMERL,
AR F 1 -V OT0%E K E W Albedo D72 iz, i d No 1 OBMR L h/hEniizRL TS, ZLCH
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Fig. 2. Diurnal variation of heat balance components. Rs: Total solar radia-
tion, 1Rs: Reflected solar radiation, Rn: Net radiation, V: Latent

heat flux, L: Sensible heat flux, B: Storage heat flux in soil.
Table 1. Daily amounts of heat balance component (cal-cm-2 day-1)
No. 1 No. 2 No. 3
R, B L4V R, B | L-+V R, B L+V
+ 3714 132.6 240.0 228.0 17.7 210.9 211.2 12.0 199.5
- 29.7 26.1 4.8 21.9 11.7 10.8 20.1 7.2 13.2
by 341.7 106.5 235.2 206.1 6.0 200.1 191.1 4.8 186.3

EEROTHENI Edbdh b, No 2 OREYEERITEWCE, KEOKBREIENT0, KERRYBRATH20
T, No. 1 BT 2R ORBITEL 2> T35, No. 1 O1/2BEXRLTw5, #REBEHRIZEIWT No. 1~
No.3 & TH% 106.5, 6,0, 4.8cal*cm™+day™* &% b, No.2,No. 3 IZHWTiE No.1 05,6, 4.5%%RL T3,

F 7, B BBERTOME, No. 3 CnTid B=0 CHEHEP» Y ERBENEY, ARIEER AN L
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R L b, &2BERO No.3 BRINELE-Tns, REARERANITHE T, ZRPPLRERIT T
398, ZFOBRETMOB LS No. 32, 2T No.2 RBWZ LERLTWA,
WL, BRIZHTHERBH R LHBH Re LOPERERT LROMLTH 5.
No. 1: Rp=0,68R;—0.03

No. 2: R,=0.40R;~0.01 3)

No. 3: R.=0.27R,—0,02
B, No.1~No. 3 O&RITHT5EEOMMM R, BELERBMHBRORKL65, 40, BHBRBRETHET & %
RLTw3,
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BRI} HTE, T 2.5,5, 10, 20em L ICHBERTORE, BBRITEH T2k 10,5, 2 5cm {Ti1) 5 #i
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Fig. 3. Diurnal variation of underground temperature.
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L[BOBBMERN L, BRIES, BRI CHRELRTE Table 2015 T, 37, ERRPY2ME 0 H
4, BELNG, BRBXLOEEZEYRT L Fig.3~50m{Th5. AL, No. 2, No. 3 it 2EMlKAR I, &
BHOWBOILOEBEBRVBONE LT THE L.

%¥, Fig.3~4 T2oWnTHh 5 &, HEHEBKRE, HERIWTREBKO No. 1 2953 EiE T, 128 47.2°C %
RLTw3., 2L7T, No.2,No.3 T3 No.1 &bk~ 19.8,17.1°C {E\». BT 10cm T3, No.1 131685IT
35.5°C #RLTHIE. No.2,No.3 Cit No.1 Lk~ 9.6,7.3°C B Z»Tk b, T, HT 20em Kiwn
T3 No. 1 i3200icik 3% < 31.2°C R L, No.2,No.3 Tidk#% 5.6,3.7°CNo.1 X h{EE*R L, &h%d
CT¥HBX O No. 2 TEn T}, BROBRHEEWE(REDbNTWE,

AR S &Ml LT No. 2 5 &, #EIHWTI 20,0°C ¢, No.1,No.3 X h%k~& 5.0°C s, i
T 10cm 1% 23.0°C %2R L No.1,No. 3 L h k% 2.5,3.3°C &\, ¥7, #TF 20em TEnTdHKL 2.5, 2,3°C
& 24.3°C #RL w3, Z0X531ENo. 2 RPnWTR, BERBREZRYB VD, HAKEEI L TEERET
BBLEER, BRREE T2 TAKBEOEMLEN LL0T, BRBEEREHR, 2BBERI VL 1 AFELE
Bllhotcdnb#Ezbnb,

HigsEid, M AEI 2B U T No. 3 B d/ha, No 1 KRIAE L - Twa, L, HEIZHWTIZ No. 1

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)

Plot Depth Day | Night | Mean ! Range
10 cm 32.3 22.7 27.5 15.3
5 32.6 22.7 27.7 16.4
2.5 33.6 22.8 28.2 16.9
No. 1 0 39.6 23.7 31.7 26.1
—2.5 36.4 25.6 31.0 20.1
—5 34.1 27.2 30.7 15.1
—10 31.6 28.5 30.1 10.0
—-20 28.6 29.1 28.9 4.4
On m}llched 31.5 . . .
surface
0 26.4 22.0 24.2 8.2
No. 2 —2.5 25.7 22.9 24.3 6.0
-5 25.1 23.6 24.4 4.6
—10 24.7 24.5 24.6 2.9
—20 24.7 25.2 25.0 1.3
On mulched 31.7 20.5 26.1 18.3
surface
0 29.1 26.2 27.7 5.7
No. 3 —2.5 28.4 26.6 27.5 4.2
-5 27.9 26.6 27.3 3.1
—-10 27.3 27.2 27.3 1.9
—20 27.1 27.2 27.2 0.9

~No.3 Tk~ 26,1,8.2,5.7°C ¢, No.2,No.3iZ No.1 ©k*1/3, 1/5C, #TF 10~20cm KEWTIRLE &
IICKRE21/3, 1/5BEERLTNE. ZZINo 2 0B#EN No. 3 X )/MEIVEERLTVWEI0IR, BFERAL
(BBETR > T2, KRR RO TRESELEIN, BBES No.3 L VET LD TS S,

T 20em ¥ COHRICE T HEHEERL, Table 2hbbirs L 51T, B No. 2 OXBER TR, BEIMO
RITHNTERTH 5 LI, REOBRBVERIITAbN LD, 2R 2B UCRLEREERL TS, I, #
T 20cm ¥ TOEHT, No.1,No.3 X hE~L 3.2°C g, BREIZEWTIE, No.2,No. 3 & 3 ITEFEMIC L 588
D7 HAFOERT &, No.1 X bk~ 8.8,6.1°C K\, #/E HEHEEI No. 2 0 BBER MR IEL, No. 22
No.1,No.3 X hk#% 6.0,2.9°C BE*RLTw5.

BPEX LT HBEOBEEE L ERERTI20, FRIBRRLBHR L 0EY L - TtHb LT Fig. 5
RonThdl, RERIBWEEERICEWTR, 1BREEITELCRBBR L VRESLRL, AR
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Fig. 6. Relation of temperature of mulched
plot and no mulch plot in the under-
ground (10 cm depth).
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Fig. 5. Diurnal variation of the difference of temperature in
relation to mulched plot and no mulch plot. a:
Underground temperature difference between No. 1

and No. 2. b: Underground temperature diffcrence
between No. 1 and No. 3.

OEVEET, BHOWESBHLEWL, BhoEoLATNHT25ESE Ly, HLF4RERET 5T
20cm ROWTd, HEBRTREMK L 0% 2°C BETHLORKLT, PPHER TR 4°C KELTwE, %
fo, GWBR TR, KE0~6KEIIENT, BT 10cm £ CORMTE, RABRI VERERTIELE, AMhIE
BTRBHZOERELWY, No.213No.3 LY#3°ClL BEFEEI LB UUREERLTHS.

WIC, BWBRIZEFLHT 10cm OEEL, BHMRKORLEIORKELOMKERT L Fig. 6 ol Ts5,
ZLC, HEOHBRZHMCVLAKILTRDDE

y2=0. 26x1+10. 66 (r:0.89)
| 0

¥5=0.16x1+22.4 (r:0.92)

T, X, ¥y ik e No.1,No. 2, No. 3 [T 54T 10em OEETH 5. b, HTF 0em T,
B D 1°C OB LT, KA PHER T 0.3°C, SBBK TIZ 0,.2°C OHATEF 5 Ldbh 5.

4. HRICHITBHRDBHF

(1) HEOHMAH

No. 1~No. 3 D& KIC 313 5 M7, T 2.5, 5, 10, 20cm &L X O EEEN O 8RB HY, fRe—
LRAMELT, Z01BH asin (z—ér,—t+61) DEM a LA &, #FRT 5 & Table 3 0L % - 7.

1HEROWTA2 &, BHEMASHEICRAT, BHFCES EHCRIL, £, BHEIEEILHBLCEE
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Table 3. Harmonic coefficients for the daily cycle of underground temperature

49

No. 1 No. 2 No. 3
ag ay &1 Qg ay l €1 Qo az €1
0 om] 31.7°C | 12.2°C | 247°54 24.2°C 4.1°C 220°327 27.6°C 2.6°C 223°33’
2.5 31.0 9.2 230 33 24.3 3.0 210 55 27.5 2.0 211 13
5 30.6 7.1 215 11 24.3 2.2 195 18 27.4 1.5 197 05
10 30.1 4.9 195 23 24.6 1.4 170 04 27.2 0.9 175 20
20 28.2 2.2 157 14 25.0 0.6 122 13 27.1 0.4 152 22

RizmE, 3 No. 3 BBEINIn, 2L, HEIZENTE, ¥BERIBHROI/SBETH L0, &%H

RCii1/5BETH 5.
Fr48 ey 13, HFREJIRCHBET W TRIEATE Y,

AR E ERITERT, B ORE « RIGE ERER

OEBTHEMERLTYS, 2 LT, HIPHRS LM U CHBIAEREIES, PHEERSEIENTAS. &
KO 2 REBEORERME, BITL-> TENOBIT28&ERT L Fig. 70l Th 5.

(2) HBORE&EEMNEOBMR

Fig. 7.
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No. 1: a,=24.4e™% %95
No. 2: a,= 8,270 1%z (5)

No. 3: a.= 5. 2¢""10%6¢

EMOBYBRBRIBEBR IR INS L, PEBEXITHEIKREVWELERL TS,

3 HEHELDETIRE

BRIZP T HMEAEMOETHEIE, WHHROCPEEARILTERD S E, No.1l~No. 3 $TR4 553, 38,9,
38.lem &%), BERKFATEBBR I VANIBEL E>Twb, L, BERBKITZ2ZEEEITDH
=7z,

(4) HrPRIKELER

BZRIZH T PRI R R EARI L TRD S L, No.1~No. 3 £¢Hae 3.67, 2,84, 3,38 (x107°C.
GS) Ehote. Wb, MpBEBEBRIANIEERITAT L, BREHERICRINIWEERL TR 5.

6) BRLCHFZ2hhFBOREL

HRIZR T BT 20em 3 TOMPHERHREE, RV LEMSIILT

uz—u1=CH(O;—0)) ®

_ 1 "H _ 1_'11
Oum et 0= 400
PHRWS L Table 4 O ko7, BL, 0,0, BRL 4,6 BZET5LERLKROEHEET, v F1EF
BoO#E, w IBERISTsHET, ORI 1EPHRRLLOBEERL TV 2.

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 —27 —42 —46 —51 —32 3 37 56 49 37 16 3
No. 2 -2 -9 —15 —17 | —14 —4 5 12 14 14 9 5
No. 3 -2 -7 -9 —12 -—10 —5 5 10 11 9 6 3

Table 4 12k 2 &, HFHREOFREAR No. 1 12\ TI2148:i2, No. 2, No. 3 0B X ¢lfAh 3 16ICEH b T
FY, th, BRORATRORZENTIRIZ6BIEDNTWS. Z LT No. 1~No. 3 ¥ TOERI LT % HiF#
T B, Fe 107, 31, 23caleem™ T, HAERXIANIBBR L VNI, 2BBRITEW TR I/NE
W, ZNRBBR02% T, ¥FERXRIXEPATIVBEBETH-T. Ihbld, No 2 OREBRITHWTIE, AW
OZHEEHL, KEORBRBHATZ225L), BRRIHE, KHRINVBRE LT A0, S2BERIE~
THHFBREBRBPRE -7 DEELDNS.

5. #R(CHF ek

ZEXRCEFFTHHT 20cm £ TOEKEE, WHUP LARIKBEEHE LESFEI LB ERML T, FRER
LV EKRBERD S L Table 5 0l % - 7.

ZXEDICHER PN TEIGRBIZNEL, Hl2WE No.l Ti9.9%%RL, HMf~BI LT WKL, BT
2.5em T11.1%, #HTF 20cm TI316.6% %R LTw5h, Z LTHERRKPWTEHEBK L b EABRARIKE N,
Y, T 20em 3 COFEEIHZNWT, No.1~No. 3 $TR~L12.7, 14,7, 15 4% %R L THMEKITREI NI, #
REPTH HVLPBERICRZIEGRBIKREWERLRL, BERMED O ORBRRITEDL N 2B RERRS, S
HARBIMHINTWE I L8bh 5.
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Table 5. Soil moisture content (%)

Plot
No. 1 No. 2 No. 3
Depth

S~

0cm 9.9 7.5 9.0
2.5 11.1 14.1 15.5
5 10.5 15.8 16.2
10 15.4 16.8 17.6
20 16.6 19.2 18.7

v & g [63

ZOWMTIAWHODITE BT, HHBBOERBBRIRPNT, BRAEENEOI LR R >RG40, Ml
TESRAGEACELIZTEBIROWTORBREEHT LD, WREMERTHIRTFLET k> BETONn
T, O7TIEOEH H1972E 0L MITH T, WAL, BNZOREBEM T4 -7, Zhbodb, 197148 H11H
K2 BMOBRIZOWTOBETD 5.

BONHEREEXNT L LEROMTH S,

(1) BNKSELS IR 5T 310 2 WP H RO ERIT DT, Withht (2% 18mm O EBEBEHAR F v — i)
T 6 ~18K D BRIMEE L L CRRENE, HHNY RV TRREREISLGEEL, SARBELTE-HAR
DT, BRI L R A IR TR - T2, ' :

(2) BEHAOBBEEZ 11BN, BRI 557 4caleem™?eday™ OHRIEHT, %AKiTqiF 2 Albedo i2No.
1~No.3 $Tk%21.0, 68.7, 70.0% T, WERIIMMBXOP3 ETH .

(3) HREHFrHMHEOBRITHERELRD, ZOBBREERT & Table 1 O % -7z,

(4) BRI HEHRB MBS & oMRIEG)ROmML -7

(5) %#KIZET2EHAE - WEOBENTEY, HPEHLL FRE2EE Table-2 ol Ths, LI HEE
KO ME IO RICH~NTRLEL, BT 20cm & TORHETHWTRR, KM, BFHEIXL 88, 3.0,6.0°C
BBX X VEBETH - .

(6) HBHBXEGHMKOMTF 10cm 21t 5 HEOMBRNERD 2 L@OROML kT

(7)) BRRHosBREE, BHKYGBEoEREKE, BOoRCE~NTHE LFOoMBERAIRD THETDH
-7z,

(8) #RWi T3 MBOBHMEREIMAN LT, FRMERERD, BEAZCOBWDERES LOMBEEHEY
RTHEbL, 27, HEALLOETIHEIR, WPAEERPHAL, BGK L BERKICE T 50RO RN
FHAMIZER L.

(9) BREFHITHHTF 20cm T COMPRZHRBAEFHEL, %0 HEMKEE, No. 1~No. 3 Tk~ 107,31,
23calrem™ ¢, No.2,No.3 T3 No.1 0R£29, 22%Th - 7c.

(10) BRI 5 HPEKER, BT 20cm FTOFHTHNT, No. 1~No. 3 2 TK£12.7, 14.7, 15.4%
T, WEREEEXE VMR AR, MEERICL Lz 2V F - HHEFERSVWIIIH LTS L2RLTRE.,

51 B X ®
(1) LEFEpE, RERZ, SR BEEEOW (2) LEIEBsM, EIFER, SR EEE O M
KBWET 2K 1 Albedo OFLL{R%-7 KRB+ A 1 Albedo 0F L { RE-7
M ERAWREE (F0 1), EMKIEFER27, BHERVESE (F02), BINKBZR27,

21~32(1976). 33~41(1976).
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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 1)

Masaki Uesara, Hideo Mivacawa and Haruo Suzuri

Summary

Continueing the previous work, the micrometeorological observations and heat balance
determination were made at the same experiment farm, Kagawa University, Japan. The ob-
servations were performed from the summer in 1971 to the winter in 1972 in the case of mulching
or no mulching by the adiabatic plate. In this paper, the results of summer observation (11,
August, 1971) are reported. The results obtained may be summarized 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 suppress heat ac-
ceptance by mulching from 6 a.m. to 6 p.m., and the all day mulched plot. The styrofoam
plates (thickness, 18 mm) were used as the mulching material.

(2) The duration of sunshine on the observed day was 11 hours and the amount of solar
radiation was 557.4 cal'‘cm=2-day-!, the weather was clear and the albedo of each plot was
21.0%, at the no mulch plot, 68.7%, at the half day mulched plot, and 70.09, 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 at each plot is obtained as the
empirical equation (3).

(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.

(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 (4).

(7) 'The supression of underground temperature rise in the half day mulched plot in summer
was extremely remarkable compared with those of other plots.

(8) Respective hamonic coefficients were calculated by harmonic analysis of the results
of our observation about the underground temperature. The relation between depth and am-
plitude 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 and
that of mulched plots are expressed theoretically.

(9) The amplitudes of the daily heat quantity variation of the underground in the plots of no
mulch, of half day mulched, and of all day mulched were 107, 31, and 23 cal-cm™2 respectively.

(10) Moisture contents of soil, which obtained as a mean value of soil from 0 cm to 20 cm
depth were 12.7%, in the no mulch plot, 14.7% in the half day mulched plot, 15.4%, in the all
day mulched plot, and it was recognized that in the mulched plots, energy loss prevented as the
evaporation from the ground surface was more supressed than in the unmulched plot.

(1975410 31 B Z8E)





