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

ITI. Effects of the difference of the mulching materials and of
the mulching methods on the growth of the crop (Part 2)

Haruo Suzukr, Masaki UeHArRA and Hideo Mivacawa

Continuing the previous work, the sweet potatoes were cultivated from July to November, 1972,
at the experiment farm, Kagawa University, Japan. The sweet potato cultivations were made
in following four plots, namely, the no mulch plot, the aluminum foil mulched plot, the black
mulched plot and the day and the night mulched plot with the styrofoam plates.

The observations were performed especially with the relation between the underground
temperature and the sweet potato growth. The following results were obtained. The top
welght of the sweet potato plants was maximum and the length of the sweet potato plants was
longest at the black vinyl film mulched plot and these values decreased in the following order, the
no mulch plot, the aluminum foil mulched plot and the day and the night mulched plot. This
tendency is proportional to the maximum diurnal underground temperature. The tuberous
root weight of the sweet potatoes was most heavy at the black vinyl film mulched plot and was
most light at the day and the night mulched plot, namely, in comparison with the tuberous root
weight of the no mulch plot, that of the aluminum foil mulched plot was about 1.5 times, the black
vinyl film mulched plot was about 3.7 times and the day and the night mulched plot was about
0.6 times. These results suggest that the cultivation method of the sweet potatoes by the cover-
ing of the row with the black vinyl film is much useful
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Fig 1. Status of the sweet potato cultivation (13, August, 1972).
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Fig. 2. Diurnal variation of underground temperature (12, August,
1972). No. 1: No mulch plot, No. 2: Aluminum foil mulched
plot, No. 3: Black vinyl film mulched plot, No. 4: Day and
night mulched plot.
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Fig. 3. Diurnal variation of underground temperature (18, October, 1972).
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Fig. 4. Variation of the five-day average of underground temperature during
the sweet potato cultivation.
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Fig. 5. Variation of the five-day average of diurnal range of underground
temperature during the sweet potato cultivation.
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Table . Maximum and minimum underground temperature (°C) in the five-day average during

the sweet potato cultivation August, 1972
Number of days 11-15 21-25 26-31
Depth (cm) 2 10 2 10 2 10
No. 1 max. 36.7 33.1 30.5 28.6 30.4 29.3
o min. 22.2 24.0 18.4 20.6 21.3 22.3
No. 2 max. 30.4 29.0 29.1 —_ 29.4 —
© min, 24.3 25.7 21.9 — 23,2 —
No. 3 max. 36.1 34.3 33.0 31.6 31.5 29.8
o min. 23.7 25.7 21.5 24.0 22.5 24.9
No. 4 max. 29.4 27.8 26.3 25.4 27.0 26.2
o min. 24.5 25.6 22,3 23.7 23.4 24.4
September, 1972
Numbet of days 1-5 6-10 11-15 16-20 21-25 26-30
Depth (cm) 2 10 2 10 2 10 2 10 2 10 2 10
No. 1 max. 300 | 295 | 268 | 26.0 | 25.6 | 24.7 | 234 | 225 | 259 | 23.7 | 22.8 | 21.0
o min, 218 | 22,7 | 219 | 229 | 193 | 205 | 17.9 | 192 | 15.5 | 182 | 18.3 | 155
No. 2 max. | 29.6 — 26.5 — | 255 | — | 246 | 238 | 260 | 243 | 23.6 | 21.5
o min. 23.5 — 22.5 — 1205 | — [ 191 | 201|176 {196 | 152 | 17.7
No. 3 max. 31.0 | 29.4 | 27.0 | 26.3 | 256 | 24.9 | 24.1 | 234 | 264 | 24.2 | 23.3 | 21.5
o min, 22.7 | 246 | 22.2 | 233 | 205 | 21.5 | 18.7 | 200 | 168 | 189 | 14.6 | 17.1
No. 4 | max: 276 | 266 | 256 | 25.0 | 24.4 | 23.7 | 229 | 224 | 243 | 22.7 | 20.4 | 19.9
o min, 238 | 24.7 | 23.0 | 23.3 | 21.0 | 222 | 196 | 206 | 18.8 | 20.1 | 16.9 | 18.4
October, 1972
Number of days 1-5 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. | 21.5 | 19.3 | 23.0 | 21.1 | 21.9 | 196 | 199 | 185 | 20.0 | 17.5 | 19.3 | 17.0
o min. 138 | 165 | 128 | 154 | 13.0 | 152 | 134 | 148 | 12.2 | 14.1 | 11.0 | 12.8
No. 2 max. | 207 | 19.1 | 223 | 205 | 22.3 | 199 | 198 | 185 | 19.6 | 180 | 19.0 | 17.2
° min. 155 | 176 | 1583 | 17.1 | 143 | 16,7 | 147 | 162 | 13,5 | 15.5 | 12.0 | 13.9
No.3 | ™2 210 1 195 | 224 | 208 | 21.8 | 19.5] 21.0 | 19.0 | 20.5 | 182 | 19.0 | 17.2
o min. 150 | 17.2 | 150 | 168 | 138 | 165 | 143 | 159 | 128 | 15.1 | 11.4 | 13.6
No. 4 | ™ax: 191 | 181 | 208 | 198 | 20.1 | 185 | 184 | 179 | 17.7 |} 174 | 17.4 | 16.3
o min. 169 | 178 | 170 | 181 | 164 | 178 | 16.1 | 172 | 152 | 165 | 12.8 | 14.2
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November, 1972

Number of days 1-5 6-10 11-15

Depth (cm) 2 10 2 10 2 10
No. 1 max., 17.7 15.8 16.1 14.6 16.3 14.4
min. 11.0 13.0 8.6 10.3 9.7 11.5

No. 2 max. 17.5 15.3 16.6 14.8 - 168 14.7
min. 12.1 13.6 10.0 11.8 11.0 12.6

No. 3 max. 17.6 15.3 16.7 14.8 16.4 14.5
’ min. 11.3 13.4 9.0 11.6 10.2 12.3
No. 4 max. 16.0 15.2 14.5 14.0 14.4 13.8
min. 13.0 14.4 11.4 13.1 12.3 13.4

Remark: No. 1: No mulch plot, No. 2: Aluminum foil mulched plot, No. 3: Black vinyl film
mulched plot, No. 4: Day and night mulched plot.
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Fig. 6. Vertical distribution of the temperature near the ground and in the underground.
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Fig. 7. Distribution of the underground temperature for the day in each plot (13, October, 1972).
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Table 2. Yield of the sweet potato at harvest time (16, November, 1972)

No. 1 No. 2 No. 3 No. 4

total stem length - )

(m/hill) 4.2 4.4 7.6 2.6
top weight

(g/hill) 336 300 587 150
tuberous root weight

(e/bill) 159 241 584 98
tuberous root number

(number bill) 5 6.0 56 29
tuberous root weight 35 40 104 34

(g/number)
top/root ratio 2.1 1.2 1.0 1.5

TR Y-
QH28A W A MMBAEILL » T, BAC -7 { VA RBRELHBEX T MBS HEORBERT & Fig
S8DMLLTh-72. TRITLLHE, WROBEARBABY = -7 4 Vv L PEHKOMEY, EEREXKITENTEZN L2
—H®RTH L, T LTZOMMIWHEBE Chvid0LBbh s,
WHRBIZOWTH DL, MBIRLLIERIALNEVEVS MEDDS DN, ZOERITENT S ZEAIIZH

b Tk

HIBORBIZOWTA S E, ZOHAIMBOENIEELL BT, INARKOBWEVERLUTH - T2

Fig. 8. Status of the sweet potato rootlet (28, September, 1972). A black vinyl
film mulched plot. B, day and night mulched plot
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Fig. 9. Status of the tuberous root of the sweet potato (16, November, 1972).
A, black vinyl film mulched plot. B, day and night mulched plot.
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