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K (36.0021°N, 119.1242° E) JFE KH ALK, fit
LB . 2022 F 4K 3 # AL PE T v pH
7.5 HHUR 12.15 g/kg. AR 62.86 mg/kg. H
Rtk 24.40 mg/kg. FHACER 185.84 mg/kg; 2023 4
POk I EAL TN pH 7.7 B HLIE 11.50 g/kg.
WA 58.72 mg/kg. A &% 26.81 mg/kg. A
195.09 mg/kg.
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WYERS (thermal-photo effectiveness, TPE) Fl
AP R G A] (physiological development time,
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Fig.1 Meteorological data at different transplanting periods
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HE 2 R 2 H B AR (S Hn gk 1 Py
N, FRAREEWE 2 fras. A EAR R R2ETY
KT 0.990, FUIT7FEXEda G s, Hik
I F KT SRERAL R2E K/ 9 PDT=

TPE>GDD>GD, %8 PDT 1 TPE A5 A R {1l i
M. ARBRRATFEE (4) EA—F
DUERKRECO A&, ANFEB R AR A 4
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Table 1 Parameters of tobacco leaf initiation dynamic model
HAR G JGSE R 24 Model parameter e
Independent variable Treatment A B K N
K REGD Al 40.833 689.746 14.693 479.172 0.997*
A2 40.667 583.130 13.438 422.498 0.996"
A3 40.814 709.781 17.309 497.594 0.997*
A4 40.748 445.869 11.766 310.362 0.998"
¥ME 40.645 708.780 16.903 504.512 0.990*
K EH GDD Al 41.026 23.013 0.053 16.493 0.996*
A2 40.681 52.997 0.122 40.449 0.995
A3 40.855 39.364 0.086 30.243 0.996"
A4 40918 43.451 0.092 31.475 0.995
YA 40.872 44227 0.098 32.783 0.993*
BYERN TPE Al 41.170 13.540 0.461 9.520 0.996*
A2 40.693 45.184 1.527 34.277 0.995*
A3 40.834 62.262 2.027 47.644 0.998"
A4 40.833 80.168 2.547 58.131 0.995*
YA 40.852 51.784 1.696 38.553 0.995*
EHR E A PDT Al 41.068 16.826 0.593 12.239 0.996*
A2 41.048 27.059 0.937 20.518 0.995"
A3 40913 61.947 2.144 47.064 0.996"
A4 40.833 64.961 2.199 46.130 0.995*
¥ME 40.847 43.558 1.521 32.177 0.995*
“xk” . p<0.01.
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Fig.2 Simulation model of tobacco leaf development

A PR E I [H] Physiological developmental time
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JERONL AR I A gl 2 22 57 B D 2 s, SEIME SEHME LB R AN 3 s, 2
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2 RIS X SR A R Y (G 56 &5 SR R PDT<TPE<GDD<GD, 4K REE AR HE
T2 WMEMREZEERRE

Table 2 Model verification of tobacco leaf development

e - 7R iR % RMSE X% 2 RE (%)
vear Treatment CEEFREC  EREH MMM EEREME EKRE EKEHR RN EERER
GD GDD TPE PDT GD GDD TPE PDT
2022 Al 2.29 1.00 0.84 0.89 8.89 3.89 3.26 3.46
A2 0.92 1.16 1.02 0.97 3.58 452 3.96 3.79
A3 0.98 0.71 0.68 0.76 3.54 257 245 275
A4 2.40 1.18 1.14 1.07 8.66 425 4.10 3.84
¥ 1.78 1.01 0.98 0.91 6.67 3.80 343 3.42
2023 Bl 2.93 0.91 0.90 0.75 12.82 3.99 3.96 3.30
B2 0.79 1.07 0.96 0.86 3.17 434 3.88 3.46
B3 1.81 0.98 1.03 0.94 6.89 371 3.92 3.59
¥)E 2.04 0.99 0.97 0.85 8.28 4.01 3.92 3.47
2022 5 2023
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Fig.3 Comparison between simulated and measured values of tobacco leaf number
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Fig.4 Rate of tobacco leaf initiation
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Table 3 Characteristic parameters of tobacco leaf initiation dynamic model

F 45 & Independent variable Va Vinax Thmax Wymax T T T
AR KH GD 0.62~0.77  1.23~1.51 37.41~46.52  40.00~40.31  36.92~46.10 37.90~46.94 37.63~46.62
4K H GDD 0.05~0.06  0.10~0.11 381.32~434.80 34.49~37.10 325.33~396.33 434.98~473.27 440.06~483.04
e TPE 0.82~0.86  1.41~1.64 24.48~29.88  32.15~38.07  19.01~28.27 29.64~31.50 30.17~34.36
AR B IR PDT 0.85~0.93  1.49~1.75 24.15~27.80  33.25~37.67  19.56~26.03 28.74~29.57 29.13~31.80




SR 230 HH

FAEREE: ST AN FIR G RUSE AR B R A ROV R () 8 57 5 6 237

R R ERE K B . A 3 ANE
PP SEBE T T T3 KRG, DAANFERERIA
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Establishment and Verification of a Simulation Model for Tobacco
Leaf Initiation Based on Different Temperature and Light Scales

Wang Dequan’, Liu Zhongqing', Zhao Qinghai’, Zhao Hongjun', Sun Gang’',

Wang Yi', Sun Yanguo?, Shi Yi?, Jiang Bin3, Wu Kaicheng?
("Shandong Weifang Tobacco Co., Ltd, Weifang 261061, Shandong, China;
2Institute of Tobacco Research, Chinese Academy of Agricultural Sciences/Key Laboratory of Tobacco
Biology and Processing, Ministry of Agriculture and Rural Affairs, Qingdao 266101, Shandong, China;
3China National Tobacco Corporation Shandong Province Company, Jinan 250101, Shandong, China)
Abstract In order to accurately simulate the initiation process of tobacco leaves and provided reference for
precise management and control of tobacco production, field comparison experiments of different transplanting
date treatments were carried out for two consecutive years from 2022 to 2023 to establish dynamic models of
tobacco leaf changes based on different scales, and the simulation accuracy of different models was analyzed.
The results showed that the rate of leaf initiation accelerated with the delay of the transplanting date, and the time
to reach the maximum number of leaves was shortened. The final number of leaves (4 value) in different
transplanting dates was basically the same. The leaf initiation models of tobacco was an atypical “S” type growth
curve with no stable growth period. The accuracy of the growing degree days model was higher than that of the
growing day model, which had better practicality when the temperature changed in the appropriate range. The
accuracy of the thermal-photo effectiveness model was higher than the growing degree days model, however, the
prediction accuracy fluctuated across different years. The accuracy of the physiological development time model
was higher than other models. The time for the tobacco leaves number to reach the maximum value was 37.63-
46.62, the growing degree days was 440.06-483.04, the thermal-photo effectiveness value was 30.17-34.36, and
the physiological development time was 29.13-31.80, in the transplanting date from late April to late May in
Shandong tobacco area. The simulation model of tobacco leaf initiation based on physiological development time
had higher reliability and universality, which could accurately characterize the process of plant development and
provide support for the precise management of tobacco production.

Key words Tobacco; Leaf initiation; Temperature; Light; Simulation model



	1  材料与方法
	1.1  试验设计
	1.2  测定项目与方法
	1.3  模型构建
	1.4  数据处理

	2  结果与分析
	2.1  不同移栽期条件下气温与光照分析
	2.2  烟草叶片发生模拟模型的建立
	2.3  烟草叶片发生模型的检验
	2.4  不同移栽期条件下烟草叶片发生速率分析
	2.5  烟草叶片发生特性分析

	3  讨论
	4  结论

