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STUDIES ON THE MICROMETEOROLOGY
OF THE MULCHED GROUND SURFACE OF THE ROWS

IIT  Effects of the difference of the mulching materials and of
the mulching methods on the growth of the crop (Part 1)

Haruo Suzuki, Masaki Uexnara and Hideo Mivacawa

In the previous work, some observations were made to clear the heat balances and the micro-
meteorological properties of the black vinyl film mulched plot, the aluminum foil mulched plot,
and of the styrofoam plates mulched plot which were made at the ground surface of the row.
In this work, the experiments were made {rom May to August, 1972, to clear the effects of these
mulching materials to the soybean plants which were cultivated at the experiment farm, Kagawa
University, Japan. ‘

The soybean plants were cultivated in each five plots, namely the no mulch plot, the aluminum
foil mulched plot, the black vinyl film mulched plot, the night mulched plot, and the day and the
night mulched plot.

The observations were performed especially with the relation between the underground
temperature and the soybean growth. The following results were obtained. The root nodules
were well grown in the day and the night mulched plot which the daily maximum temperature
of the underground is not very high and the dirunal range is small, and most poor growth of the
root nodules was gained in the black vinyl film mulched plot. Yields of fertile seed were most
rich in the day and the night mulched plot too, and this yields accounted for about 309, increase
comparing to that of the no mulched plot.
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Fig. 1. Status of the soybean cultivation (11, June, 1972)
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Fig. 2. - Diurnal variation of underground temperature (7, May, 1972).
No. I: Nomulch plot, No.2: Aluminum foil mulched plot,
No. 3: Black vinyl film mulched plot, No. 4: Night mulched
plot, No. 5: Day and night mulched plot.
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Fig. 3. Diurnal variation of underground temperature (6, June, 1972).
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Table 1. Mean heights of five soybean stems (cm)

Jun. 3 Jun. 10 Jun. 17 Jun. 27 Jul. 1 Jul. 8 Jul. 15
No. 1 12.3 16.0 21.4 31.1 32.7 25.1 25.3
No. 2 9.5 13.2 18.9 29.5 32.7 31.5 30.4
No. 3 11.2 17.0 24.5 33.8 34.7 33.7 32.5
No. 4 8.5 11.3 14.4 17.6 18.0 17.6 17.8
No. 5 9.2 13.6 20.2 31.2 344 34.6 33.5

Remark: No. 1: No mulch plot, No.2: Aluminum foil mulched plot, No. 3: Black vinyl film
mulched plot, No. 4: Night mulched plot, No. 5: Day and night mulched plot.
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Fig. 4. Diurnal variation of underground temperature (8, July, 1972).
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Fig. 5. Variation of the five-day average of underground temperature during
the soybean cultivation,
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Fig. 6. Variation of the five-day average diurnal range of underground
temperature during the soybean cultivation.
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Table 2. Maximum and minimum underground temperature (°C) in the five-day average during

the soybean cultivation May, 1972
Number of days 6-10 11-15 16-20 21-25 26-31
Depth (cm) 2 10 2 10 2 10 2 10 2 10
No 1 | max. 256 218 27.1 23.6 26 0 22.6 28.0 24.1 26.4 | 23.1
” min. 14.8 16.8 16.4 17.9 13.5 15.9 13.6 15.6 169 179
No 2 | max. 23.2 21.3 26.1 23.0 254 | 223 26.8 23.1 26.4 | 23.4
' min. 18.6 18.7 19.3 19.8 17.6 18.7 17.5 18.6 20.0 | 20.1
No 3 | ™Max 27.6 244 31.7 26.6 299 25.4 31.1 26.3 28.8 | 25.1
' min. 17.3 18.2 18.6 19.4 16.6 18.4 17.6 18.5 194 | 198
No 4 | max 250 224 27.8 23.9 28.0 235 29.5 25.1 2811 239
: min. 18.9 18.6 19.4 19.3 17.9 17.6 18.6 18.6 20.1 1 20.1
No 5 | max 20.3 18.4 215 20.7 20.7 19.4 22.0 196 217 | 205
" min. 17.4 17.4 18.0 18.6 17.3 17.7 18.3 17.7 193 193
June, 1972
Number of days 1-5 6-10 1i-15 16-20 21-25 26-30
Depth (cm) 2 10 2 10 2 10 2 10 2 10 2 10
N1 | ™ 268 | 232 | 298 | 256 | 30.3 [ 262 [27.1] 251 (233 21.9 | 286 | 225
o- min. | 16.1 | 17.6 | 183 | 195 | 193 | 21.0 | 20.7 | 21.6 | 19.3 | 20.2 | 19.2 | 194
No.2 | max [ 267 1723671298 [ 260 | 30.8 [ 269 | 281 | 254 [ 246 [ 228 | 24.2 | 232
. min. | 19.4 | 203 | 215 | 21.6 | 22.1 | 23.1 | 22.5 | 23.3 | 22.0 | 21.8 { 20.7 | 20.8
No.3 | max [2911254 316|276 [31.6 281283258 258237245230
) min. | 19.2 | 199 | 209 | 21.3 | 22.2 | 23.0 | 23.0 | 23.3 | 21.9 | 22.0 | 20.7 | 20.0
No. 4 | max [ 288243 327 [272 [ 3571262304 [27.1]267 [ 242256 ] 238
: min. | 20.1 | 201 | 21.6 | 21.2 | 23.0 | 23.2 | 23.6 | 235 | 22.2 | 22.2 | 21.0 | 20.6
No.5 | max | 2201205 1256 [ 221 | 247 [ 2311247 [ 235231 [ 206 | 2231220
’ min. | 191 | 19.2 | 205 | 203 | 21.8 | 21.8 | 22.8 | 22.4 | 21.8 | 21.5 | 20.7 | 19.8
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July, 1972

Number of days -5 6-10 11-15 16-20 21-25 26--31
Depth (cm) 2 10 2 10 2 10 2 10 2 10 2 10
No. 1 max. 27.7 | 26.2 | 27.0 | 259 | 26.0 | 245 | 289 | 26.7 | 29.9 | 276 | 36.4 | 31.6
o min. 23.3 | 234 | 25.1 | 242 | 223 {228 | 232 | 235 | 246 | 248 | 23.8 | 249
No. 2 max. | 282 | 264 | 27.7 | 258 | 26.5 | 249 | 295 | 27.2 | 30.8 | 28.0 | 32.9 | 29.7
o min. 246 | 242 | 260 | 245 | 236 | 239 | 24.7 | 24.7 | 26.7 | 26.3 | 25.8 | 26.3
No 3 | ™ax: 285 | 268 | 284 | 265 | 274 | 252 | 309 | 282 | 31.3 | 28.7 | 35.0 | 31.4
o min. 245 | 238 | 26.5 | 24.3 | 23.5 | 23.1 | 248 | 244 | 26,0 | 256 | 25.7 | 259
No 4 | ™ax 29.8 | 275 | 286 | 268 | 27.2 | 252 | 30.0 | 27.6 | 30.1 | 27.7 | 33.5 | 29.9
o min. 25.1 | 24.8 | 265 | 249 | 231 | 232 | 247 | 246 | 256 | 25.4 | 24.9 | 25.6
No. 5 | max. 26.1 | 25.0 | 259 | 25.0 | 24.7 | 242 | 263 | 25.5 | 274 | 264 | 29.0 | 27.2
o min, 244 | 234 | 250 | 240 | 234 | 235 | 245 | 24.1 | 258 | 25.83 | 25.1 | 254
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y1=0.89%z,+4,64 (r=0.93)
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A Mb -7, HREORXOUWL R-TcdbDEBbNb.

2. KEQEFTLRUICHE

o 5 K, No. 1: #ibm:X, No 2: 7 I #H#EK, No 3: B =—n7 4 v ai#X, No. 4: P48
X, 308 No. 5: AWK ICKT (BHELEDY) £ 197245 57 HIZHEL, 8 H1IA KN LL. 2OM&KE
HMEECERE L, DAKDEESRET R, FRE-ECE2 L BT L TREERET 2T

TR ED LS OB « HIEOMBY, IR INCATOEE  PURITINA % 288 Y RIE
TP DTG,

4 KREZBTLLEASTH LD, HBHEEKOS5 A0 RPNV TE, #XEHO&KkEE, No.l 5 No. b
FTCERNENHTF 20m: 14.0, 18.2, 14.1, 14.7, 14.4%, #F 10cm: 18.4, 19.6, 19.0, 187, 18.5% & /R L
T 10em O &REHFAN S EA -7, L CHES & I EHER MR & b Lk REZ . ITREBEEPITEL
LHEBOBIEERICL 23D BN D, '

Fj, EWEEMO6A10H, 7THAITBRIGKEBOMELT L -7, ERMITHT 5 LIEOEKER, #T Zem
TI117~22%, HF 10cm 1220~23%, R 7 BI7HICR ZNFN16~18%, 17T~19% D% %R L CTnic. Hib,
HTF 10cm OEKESMETF 2em L v ARIEN. L LZORERIEWEROEG/KEN BIEEX LY 1~ 2 BEL
ofe., TRRBEWICLLBHEENOBBICIIIDEEZELLND

KRGIZHK L & —HBH L ET & 25850 30cm, #:i] 20cm (25 3 7 HIBHE L7-. BERIIAX184h5E L &
s, RFEMBEAXEL5HI0AT, UHORFRI No. 1db No.bETxneFhl, 15 25 12, 8K TH
ot 20%5HI5AE TCOEH I H T HRERI No. 1 H No 5% TENFNS6.5 33.5 50.0, 53.5, 29.0%
T, IO EBREEK T, ABERKEIERID R, T HEEKRERITKRWT W, Bib, FIERN50% U
EERLEDOE, ZWHICHBMEK, K, BRY -7 4V ABEIKTH - 7225, ZhLOR TN IE
ORI MO IR A §% Fig. 6 25 b b, MOV - 2KRAL 7 HHEK, SBHKITHE~N
Tk&{, Table2 pbbh s, HEEHHMBEIEP -7 TLEFRORIBL2EERIENTE, &K%H
UTB#EEED /DI, BEE b L U HTEME S REERL T (Fig 5~6, Table 2 BI). $#-» TREH¥
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Table 3. Total weights of root nodule in five soybean hills (g)

No. 1 No. 2 No. 3 No. 4 No. 5
fresh weight 3.0 3.0 0.8 2.2 3.6
dried weight 0.7 0.9 0.3 0.9 1.3

Table 312 DWnTHhBE, WHOELEE  GPWEELLIREPER I WTIZ3.6,1.3g THRIZL, Bfav=—-rv
ANLYEIKXIL0,8~0.3g ThHdPhdbote, IhbLEHMERIZHARLE, EBRFATHE, BIZH-Tc2H
BXT 31205 RIVEP-oBAC=2 -7 AN L BEKTIE0.36%, TLRPETIZALENLY, 04ETH -
7. Wi, Bav = -7 A v 2 HEBX E2BERICE T ABABZOREBERT L Fig 70M< TH 5,

Fig. 7. Status of root and root nodule (11, August, 1972). A, black
vinyl film mulched plot. B, day and night mulched plot.

ROk D W B TR H IR A% 18~33°C DJEWHEEHITH 72 » T &, KTHE A 24°C ORHITIRE R+ EHE® 3
T, Bizid Table 20D 5 AiZE 1T 2 EH R ESEE YRS &, B = -7 1 v A PHX T 30°C LU
Lo EBEL L, —HEHEKX TR 21°C fig TS LT WMROBIREHN 10°0C 0 %dDd »7. F7 Fig. 5 OF45F
BRI W T K ENICIE 3~4°C Onb b s, X 6T, Fig. 6 O HKEILOWTH, 10°C LHFLELTR
Lic BEBE D 702 E%0 0, BEIRSBESDE iEd A, HREMNNIWERIKENWTEZORER T
723D ERDbND,

I, M EWELLFREY 6 ASH, LR THT7 B LiciiR Tabled ol Th -7, HHHEITES
KREHTRLTS 5.
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Table 4. Total weights of five soybean hills (g)

No. 1 No. 2 No. 8 No. 4 No. 5

a b a b a b a b a b

top |June 15 65.5 12.1 103.8 20.4 137.0 28.9 62.5 14.5 73.3 14.6
July 7| 305.5 29.5 559.5 28.3 761.5 31.9 749.5 27.6 587.5 283
root | June 15 17.0 3.6 23.0 4.5 16.8 5.1 12.2 4.2 22.1 5.4
July 7 40.0 9.2 79.0 27.0 97.5 23.9 71.5 20.7 73.5 18.2

Remark: a: fresh weight b: dried weight

if,%h%iﬂowf&&t,GHBE@%%fu,iﬁu*&&&&%WTMh%ﬁﬁEE;b&ﬁ&®ﬁﬁ
KT, BIKREVOREAC = —A 74 v 23K T, BUMEHROK 24O 1375 TH - 1o, EHEK IR HBEX &
DINZARZORREHTH S, BPEIC LV TR Z CBBER & Y BBERNKT, LBORKTS-»cBfE
= =7 A v ABBRICRKT, BHEXORK2. 450 28.9g TH - 7.

7TH7THRSWTH, BEEERMNLL 6 SOMRLVABITHML Ty, ABIEML IBEXFHBEEX I Y
kE, BRERLELBRAY =z —A 74 0 ABBRICENTIRP 2.5 %0 761.5g T, $/hEnKTY 2HIIZEN
EERLTWS, 28 BO RARIPRVEB w74 L AWHBR®D 31,92 Th - fohs HHBREX LI2IF% L
$, MBI SRMER & Y EITNE o T

WIZ, WTHBIZDOWTLSE, 6 HIBERFT 5 4KOBARMN MM TII AW, 7TH7HORARRTH,
AT ERE - R, SRR JRIBER LY REL, BAERLABRY = -1 74 v 2 BBERIZEWT
13, HHBER OW2.465T, MORTIHN2HIEAMEERL TS, EHRITOW T ABICHERDS KE 0,
EBOBRKERLE BOC -7 4 v s BEK BEHEX O 2. 6f5TH - s, 7 FHEEKISEPITKE (i
KTH -7z,

S koW, M EHE TR E D IR XITR /NI B o 7oA, Zivid Table 2 1R Lk HIRRME O F 4
S D L BRI TR, RSN TR L CERPRETRBL TV 2 L EBFEE 530 L BN D.
37, B —A 7 A VA BERICEST A ERE - THRYS, MOFKIKETRRERLZOW, Fig. 5,
Table 2 AR L7 FIKD A ELERE, BRGEESBO FRICHETRIGBELLZ ERBFEES530L
#Hrbohb,
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Table 5 IZDOWTH 5 E, TR« B, BEEIK, SEEKHS MO FKICE~NTHIBE (, MK TR

Table 5. Yield of the soybean at harvest time (11, August, 1972)

No. 1 No. 2 No. 3 No. 4 No. 5
pod number per hill 35.7 32.9 31.5 37.1 39.3
seed number per hill 64.4 60.9 52.6 68.3 65.3
pod weight per hill (g) 8.7 8.4 7.6 8.4 9.1
fertile seed weight per hill (g) 15.5 17.4 16.0 18.9 19.9
sterile seed weight per hill (g) 2.2 1.5 0.8 0.8 3.1
stem and root weight per hill (g) 6.0 6.1 6.4 5.3 7.0
100 seed weight (g) 239.9 284.9 304.2 276.0 304.6
seed/stem ratio per hill 2.9 3.1 2.7 3.7 3.3
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