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Use of Intelligent Environment Monitoring System in Solar
Greenhouse for Minituber Production
LUO Youzhong, SHI Jianye, ZHANG Ming, CHEN Fu, YUAN Anming, QUAN Xiaobing, WANG Jiaomin*

( Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China )

Abstract: Artificial control of solar greenhouse, which is not optimal in temperature, light, water and fertilizer,
obviously restricts the growth and development of minitubers. In order to increase virus-free plantlet transplanting
survival rate, minituber number per plant, and qualified minituber rate, the solar greenhouse was installed with
environmental intelligent monitoring system, monitored, and compared with artificial controlled solar greenhouse. In
intelligent controlled solar greenhouse, the temperature was controlled in a range of 10-30 °C, and harvest time of
minituber was advanced by 5-7 days. Compared with artificial controlled solar greenhouse, plantlet transplanting
survival rate of 'Favorita', 'Atlantic' and 'Netherlands 15" was increased by 8.30, 10.17 and 9.93 percentage points,
minituber number per plant by 0.15, 0.25 and 0.25 minitubers, and qualified minituber rate by 9.61, 11.57 and 8.63
percentage points, respectively, when minituber production was in intelligent controlled solar greenhouse. Therefore,
this environmental intelligent monitoring system in solar greenhouse could control temperature, increase minituber
number per plant, and improve qualified minituber rate.
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Figure 1 Effects of different treatments on greenhouse temperature on October 15, 2016
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Figure 2 Effects of different treatments on greenhouse temperature on November 23, 2016
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Table 1 Effects of different treatments on virus—free plantlet transplanting survival rate and mintuber phenophase

iH Al BAMI(DM)  BE#(%) SEEID/M) HIEID/M) R (D/M) AFH(D
Item Variety Transplanting Survival rate Three—leaf Five-leaf Harvesting Growth duration
22 5%t Favorita 23/08 99.51 a 03/09 12/09 21/11 90
AbE .
KPGVE Atlantic 23/08 99.48 a 06/09 14/09 26/11 95
Treatment
fif %155 Netherlands 15 23/08 98.16 a 06/09 13/09 25/11 94
28 5%t Favorita 23/08 91.21b 05/09 15/09 26/11 95
XFHE(CK) . .
KVGVE Atlantic 23/08 89.31b 07/09 16/09 03/12 102
Control
ff 2% 155 Netherlands 15 23/08 88.23 b 07/09 15/09 01/12 100

E: ARVNG FREOR ] — MR BERAE 0.05 K222 2% . Tl

Note: Different lowercase letters indicate significant difference between treatments in the same variety at 0.05 level. The same below.
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Table 2 Effects of different treatments on virus—free plant height and stem diameter

##i (cm) Plant height

ZEf (mm) Stem diameter

WiH SR
ftem Variety 13/09  23/09 03/10 1310 23/10 13/09 23/09 03/10  13/10  23/10
51T Favorita 373 a 791 a 16.19 a 2520a 2740a 1.51Ta 234 a 3.88a 435a 4.79 a
Ab " .
KIGTE Atlantic 3.75a 7.38 a 16.88 a 24.60a 28.00a 133 a 2.06 a 3.02a 4.16 a 4.37 a
Treatment
fuf 2% 155 Netherlands 15 3.99 a 9.56 a 19.25 a 27.60a 30.12a 1.52 a 2.66 a 398 a 4.67a 498a
R 5% Favorita 3.71a 7.85a 16.03 a 24.10a 25.80a 1.50 a 233 a 3.71a 4.20 a 451 a
X HR(CK) .
Control KU Atlantic 3.75a 732 a 16.51 a 23.89a 26.77b 131a 2.0l a 2.89 a 391 a 4.15a
ontro.
faf 22 155 Netherlands 15 3.97 a 9.51a 1891 a 26.99a 29.15b 149 a 249 a 378 a 441a 4.61b
#3 AELENSRERBEFEMSEENTMN
Table 3 Effects of different treatments on minituber yield and qualified rate
43 i ki/hm®)
W[ Rl FARRRIE OB BRI OTR/Mm®)  Classification (10 000 minitubers/ha) AREEL(32 o) (%)
i . Number per plant Total number . Qualified
Item Variety L o Qualified number
(minituber) (10 000 minitubers/ha) < (.8 g 08~2g 2~5g >5¢g rate
2 5% Favorita 1.92 a 384.90 a 4.05 29.70 93.00 258.15 351.15a 91.23 a
by .
,{L KPGEE Atlantic 1.79 a 358.65 a 29.85  45.15 72.00 211.65 283.65 a 79.10 a
Treatment
i *% 155 Netherlands 15 143 a 286.65 a 18.90  29.55 58.50 179.70 238.20 a 83.10 a
PRI EE Favorita 1.77b 354.15b 2520  39.90 63.00 226.05 289.05 b 81.62 b
IR (CK) . .
Control KPGYE Atlantic 1.54b 308.10 b 2.86 3.81 35.85 172.20 208.05 b 67.53 b
ontro
i *% 155 Netherlands 15 1.18 b 235.65b 1.86 2.15 4290 132.60 175.50 b 74.47 b
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