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Table 1 Construction parameters of greenhouse
S 5 = [ = G
gy -}:iﬁﬁ ‘ J )R - 5 - J& R TEAN £ A2 1 £ e K N——
Wall Height of the Thickness of the Thickness of the Angle of back Angle of front
Height/m Span/m  Length/m Area/m?
materials back wall/m back wall/cm side wall/cm roof/ (%) roof/ (*)
T Brick 3.7 50.0 50. 0 5.3 44.0 32.0 10.0 65.0 650. 0
L2 Wik ORI 10 min AR 4> BB LR 2 BN A KR

R R FHREAL X A %1, 43 3 AN EF I, 445 1
WE 3 WER, W55 08 B4 BT Y HF 2 E T
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Table 2 Morphologic feature of cucumber at
different development stages
1R E #NA: F A Development TEAFHE
stage of cucumber in greenhouse Morphologic feature
Hil Seedling stage IERIBISE 2 H g2 RS
EMH Transplanting stage M EMES 1 MR KRE

iR S ]
Flowering and fruit setting stage
SR Harvesting stage
FUWCAW Latest harvesting stage
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Table 3 Minimum and maximum temperature of cucumber at different development stages ‘C
L A E I Development stage
RG] RE A FFAEA S et SRR
Temperature
Seedling stage Transplanting stage Flowering and fruit setting stage Harvesting stage Latest harvesting stage

FRRIR B Minimum temperature
FBRIR ¥ Maximum temperature

10
35

13
40

14
40

16
40

16
40
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Fig. 1 Variation of hourly temperature changes in greenhouse at different development stages
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Table 4 Effective accumulated temperature of different granularities of cucumber at different development stages
H FUR Effective accumulated /NEF AR Effective accumulated 10 min F3{R Effective accumulated
Deilj)iqem temperature of days/( °C + d) temperature of hours/( °C « h) temperature of 10 minutes/( ‘C + 10min)
Big e 4G Ty Kfd B We 4 Ty K{§ Big e 4G Ty K{§
stage Early sowing Late sowing Average K value Early sowing Late sowing Average K value Early sowing Late sowing Average K value
Hi# Seedling stage 84.12 188. 68 136.40 7.33X10—3 2 681.37 4584.64 3633.01 6.61X10—3 16 140.00 27 513.36 21 826.68 6.60X10—3
SEMM Transplanting stage  155. 60 204.76 180.18 5.55X10—3 3 988.98 4937.07 4463.03 5.38X1073 23 955.56 29 627.90 26 791.73 5.37X103
FFAEAR B3 Flowering
100. 71 176.07 138.39 7.23X10738 2 447.57 4237.71 3342.64 7.18X1073 14 693.89 25 436.55 20 065.22 7.18X10—3
and fruit setting stage
F Ul Harvesting stage 775.75 823. 88 799.8151.25X10—3 18 819.31 19 775.2 19 297.26 1.24X10—3 112 937.05 118 652.10 115 794.60 1.24X10~3
SRR
137.58 149. 90 143.74 6.96X10—3 3 301.86 3597.72 3449.79 6.96X1073 19 811.15 21 586.30 20 698.73 6.96X10~3

Latest harvesting stage
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Table 5 Variation of simulation results of different granularities accumulated temperature d

H #UR Effective accumulated

/N FIR Effective accumulated

10 min FR{R Effective accumulated

HEH temperatureof days/( °C « d) temperature of hours/( °C « h) temperature of minutes/( °C + 10min)  FR#fEIRZE
Development stage SEPIME HHME R SEWME BHME R SEPIME BHME R RMSE
Simulated ~ Measured Error Simulated ~ Measured Error Simulated ~ Measured Error
Hi# Seedling stage 35 43 —8 35 48 —13 35 50 —15 12. 4
SEFIH Transplanting stage 35 30 5 35 31 4 35 31 4 4.4
TFFAEAL B3 Flowering and fruit setting stage 20 24 —4 20 24 —4 20 24 —4 4.0
KW Harvesting stage 91 88 3 91 88 3 91 88 3 3.0
KR Latest harvesting stage 12 11 1 12 11 1 12 11 1 1.0
F-#iR 2 Average error — — —0.6 — — —1.8 — — —2.2 —
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Comparison of Effective Accumulated Temperature of Different Granularities in
Simulating Development Stage of Cucumber in Greenhouse

CHEN Yuehao,XUE Qingyu, LI Zhenfa, LIU Shumei, LI Chun,GONG Zhihong
(Tianjin Climate Center, Tianjin 300074)

Abstract: According to the effective accumulated temperature (EAT ) method, the growth and development of cucumber
was simulated based on three different granularities temperature data in greenhouse. The results showed that the
simulation error of seedling stage was maximum, the root mean square error(RMSE) was 12. 4 days, the error of latest
harvesting stage was minimum, RMSE was 1 days. Comparison of effective accumulated temperature of different
granularity in simulating, the simulated error of effective accumulated temperature of days was minimum, the average
error was —0. 6 days; the effective accumulated temperature of hours was — 1. 8 days; the simulated error of effective
accumulated temperature of 10 minutes was maximum,the average error was —2. 2 days. This showed that the method of
effective accumulated temperature was simulated in development stage of crops,the effective accumulated temperature of
days was used of simulating in development stage of crops,the simulation result was better. In addition,three granularities
of effective accumulated temperature were simulated in different development stages of cucumber,the simulation results of
the development stages were basically identical except seedling stage,no obvious difference was showed. The error of
transplanting stage was 5 days and 4 days,the flowering and fruit setting stage was —4 days,the harvesting stage was
3 days,and the latest harvesting stage was 1 days. Therefore, the method of effective accumulated temperature was not
sensitive to different granularities accumulated temperature,and it was sensitive to change of diurnal temperature.

Keywords : granularity ; effective accumulated temperature ; cucumber ; development stage; simulation
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