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Comprehensive assessment of soil temperature in a plastic film mulched
taro planting system

WANG An', WU Wei', JIAO Qing-qing', XIE Ji-xian>, CHANG Ya-yun>, FENG Cui', JIANG Ying',
ZHANG Pei-tong', Al Yu-chun’
(1. Taizhou Academy of Agricultural Sciences, Taizhou 225300, China; 2. Taixing Institute of Dryland Crops, Taixing 225433, China; 3. Institute of Ag-

ricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: This study investigated the effects of different plastic mulching patterns on the soil temperature at different
depths in a taro planting system in Taixing, Jiangsu province. Ten treatments were conducted with different colors and
thickness of plastic film. The results indicated that the soil temperatures in different treatments vaied at various time of
5:00 AM, 8 : 00 AM, and 14 : 00 PM. There were significant differences in soil temperature at depths of 5 cm, 10 cm
and 15 em(P<0.05). The soil temperature covered with white plastic film was the highest, followed by black plastic film,
and the mulching-free treatment took the lowest. The soil temperature was positively correlated with at different depths and
different treatments also varied from the stages of growth and development of taro seedling, and the seeding emerging, 4-and
8-leaf stages had significant impacts on the soil temperature. The soil temperature varied at different growth periods and was

significantly positively correlated with the thickness of
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Table 1 The different film colors and thicknesss between treat-

ments
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Table 2 Variance analysis of soil temperature in different times
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Table 3 The difference between mulchings in soil temperature

TIERAE (C)

Ab B
5:00 8 :00 14 : 00

D1 18.49+4.33¢ 21.32+4.36d 24.39+4.45d

D2 18.85+4.01bc 22.44+3.94c¢ 26.07+4.32bc
D3 19.26+3.97b 22.49+3.98¢ 25.59+4.07bc
D4 19.42+4.06b 23.54+4.07b 27.75+4.17a

D5 20.07+3.97a 25.07+3.93a 28.81+4.16a

D6 19.69+3.9ab 24.14+3.8ab 28.63+4.12a

D7 19.66+3.97ab 23.83+4.09b 27.74+5.13a

D8 18.32+4.02¢ 22.08+4.01d 25.50+4.21cd
D9 19.29+4.46b 22.62+4.28bc 25.81+4.44b

D10 18.38+4.07¢ 22.20+4.05¢cd 25.67+4.22¢
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Table 4 Soil temperature at 5 cm depth between treatments among different duration periods

THEEIE (C)

bt T 4 -4 8 1

5:00 8 :00 14 : 00 5:00 8 :00 14 : 00 5:00 8:00 14 : 00
D1 13.91c¢ 15.94c¢ 23.90d 21.60c 24.45¢ 32.53d 21.78b 22.82a 24.64ab
D2 14.13¢ 17.37b 28.21b 22.07be 25.68b 35.00¢ 22.62b 23.40a 25.96a
D3 14.90b 17.79b 25.84c¢ 22.83b 26.05b 34.58¢ 22.92b 23.72a 25.32b
D4 15.34ab 18.86a 31.86a 22.43b 25.63b 37.35b 22.92b 23.60a 25.62b
D5 15.67a 19.46a 33.19a 23.37a 27.10a 38.75ab 23.18b 23.72a 26.26a
D6 15.73a 18.61ab 31.64ab 22.97ab 26.95a 40.83a 23.50a 23.68a 25.74ab
D7 15.57a 19.11a 33.37a 23.07a 26. 88ab 39.40a 23.44a 23.96a 26.04a
D8 15.70a 16.71c 27.20b 22.43b 25.03c¢ 36.65b 22.92b 23.52a 24.98ab
D9 13.07¢ 18.31b 25.93¢ 23.27a 26.48b 34.58¢ 22.98b 23.54a 25.56b
D10 14.24c¢ 17.26bc 28.21b 21.53¢ 26.13b 37.60b 24.07a 23.46a 25.86a
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Table 5 Soil temperature at 10 cm depth between treatments among different duration periods

THERIE (C)

] i 4k 8 11

5:00 8:00 14 : 00 5:00 8:00 14 : 00 5:00 8 : 00 14 : 00
DI 13.49d 15.80d 22.53d 21.97¢ 23.83d 30.93d 22.42¢ 22.72b 24.46b
D2 14.61c 16.21c 24.06¢ 21.87¢ 24.43c¢ 32.68c 23.22b 23.06b 25.62b
D3 14.79¢ 16.79¢ 23.71c 23.00b 25.13¢ 32.05¢cd 22.78¢ 23.42b 25.32b
D4 15.90b 17.71cd 29.43b 23.17ab 25.13¢ 33.78¢ 23.00c 23.74a 25.60b
D5 16.59%a 19.29a 30.79a 23.30a 26.50a 36.93a 23.36b 23.96a 26.28a
D6 15.80b 17.74b 28.79b 23.23a 25.13¢ 34.30b 23.46b 23.62a 25.82a
D7 15.43b 17.79b 28.47b 23.27a 24.58¢ 34.00be 23.54b 23.52b 25.80a
D8 13.71cd 15.93d 23.33d 22.77b 23.45d 30.15d 23.52b 23.08b 24.60b
D9 14.31c 17.74b 23.79¢ 23.50a 25.50b 32.23¢ 22.94c 23.54b 25.63b
D10 13.21d 15.86d 24.36¢ 21.60c 24.13d 32.05¢cd 24.48a 23.20b 25.40b
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Table 6 Soil temperature at 15 cm depth between treatments among different duration periods

THERIE (°C)

Ab HhE 4 -1 8 i
5:00 8:00 14 : 00 5:00 8:00 14 : 00 5:00 8:00 14 : 00

DI 13.90c¢ 14.29d 16.17d 22.37hb 22.33¢ 23.83¢ 22.72b 22.72b 22.98b
D2 14.46b 15.54c¢ 16.93d 22.76b 22.60be 24.95be 23.02b 23.06b 23.28b
D3 16.15b 16.23b 17.23cd 22.44b 23.33b 25.63b 23.30b 23.42b 23.62b
D4 16. 09ab 16. 74ab 18.69b 21.97b 23.57b 25.60b 23.68b 23.74b 24.06ab
D5 14.43c¢ 18.03a 20.21a 22.99a 24.07a 26.68a 23.80b 23.96a 24.38a
D6 16.19a 17.00a 18.40b 23.53be 23.73ab 25.38b 23.56b 23.62b 23.82b
D7 15.57b 16.39b 19.51ab 24.76a 24.40a 26.23ab 23.88a 23.52b 24.28ab
D8 15.09bc 15.19¢ 17.47¢ 22.50b 23.50b 24. 88be 23.24b 23.08b 23.48b
D9 14.98¢ 15.10cd 18.01bc 24.09a 24.00a 25.90b 23.33b 23.54b 23.45b
D10 14.32¢ 14.57d 16.50d 20.65¢ 21.93¢ 23.90c 24.18a 23.20b 23.92b

AP DI ~DI0 W3R 1, F—FF AR/ NG FRERIR 225315 0.05 BEE K,

R7T BLEBEHTARLIERARNZ LIEEE

Table 7 The soil temperature of depths at different times under mulching Treatments

THEEIE (C)

Qb 5 cm 10 cm 15 em

5:00 8:00 14 : 00 5:00 8:00 14 : 00 5:00 8:00 14 : 00
DI 18.22 20.12 18.22 18.43 20.05 18.22 18.81 18.81 20.35
D2 18.55 21.26 18.55 18.65 20.32 18.55 19.33 19.33 20.96
D3 19.01 21.69 19.01 19.14 20.91 19.01 19.64 19.64 21.53
D4 19.13 22.00 19.13 19.26 21.36 19.13 19.86 19.86 21.96
D5 19.51 25.49 19.51 19.94 22.36 19.51 20.75 20.75 22.69
D6 19.27 22.51 19.27 19.65 21.51 19.27 20. 14 20. 14 21.71
D7 19.30 22.49 19.30 19.49 21.21 19.30 20.20 20.20 22.24
D8 18.25 20.84 18.25 18.61 19.88 18.25 19.15 19.15 20.73
D9 18.99 21.62 18.99 19.19 21.16 18.99 19.70 19.70 21.70
D10 18.16 21.31 18.16 18.23 20.21 18.16 18.74 18.74 20.37

AEFE DI ~DI10 WL 1,

*8 TRIEEMZIEERENRMA . REEE

Table 8 The optimal and worst vector under different depths and times

TS5 em HF 10 em T 15 em
AP
5:00 8:00 14 : 00 5:00 8 :00 14 : 00 5:00 8 : 00 14 : 00
et it 0.36 0.43 0.35 0.36 0.34 0.38 0.37 0.34 0.36

e I a 0.32 0.3 0.3 0.32 0.32 0.3 0.32 0.32 0.31
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Table 9 Proximity to optimal value of mulching treatments and it’

s distance with the optimal and worst vector

MESELIY -( 5 iAe
D1 0.184 4 0.023 3 0.127 8
D2 0.1437 0.057 2 0.3103
D3 0.136 5 0.082 8 0.423 1
D4 0.120 9 0.087 7 0.441 3
D5 0.081 8 0.150 8 0.706 0
D6 0.086 9 0.144 0 0.6550
D7 0.109 1 0.099 4 0.469 0
D8 0.164 2 0.0519 0.259 0
D9 0.1333 0.062 2 0.337 4
D10 0.162 0 0.039 3 0.198 0
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