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outline:

This course is designed to provide students with the basic knowledge of the applications of biophysics and
biochemistry on plant physiology and ecology. The importance of a“ controlled environment” and the
technology of “ environmental control” will also be covered. Its contents include: diffusion; chemical
and energy potential gradients; solute movement in and out of plant cells; the interconnection of various
energy forms; and energy and matter exchange between plant and environment (water vapor and carbon
dioxide, energy budget analysis, and water movement from soil to plant to atmosphere).
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work/Discussion/Presentation
30%:; Attendance 10%%
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1.00000000000 To provide professional knowledge in tropical Agriculture.

200 0000000000000 0O Toconduct in independent research and to contribute
knowledge in agriculture-related fields. 3.0 0 0 0000000 OO OO To train and educate senior
level professionals to conduct research.
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(1) Physicochemical and Environmental Plant Physiology, 5th Edition. 2020  Park S. Nobel, Academic
Press,
https://www.elsevier.com/books/physicochemical-and-environmental-plant-physiology/nobel /978-0-12
-819146-0 (2) Plants and Microclimate: A Quantitative Approach to Environmental Plant Physiology,
3rd Ed., 2013 Hamlyn G. Jones, Cambridge University Press
https://www.cambridge.org/tw/academic/subjects/life-sciences/plant-science/plants-and-microclimate-
quantitative-approach-environmental-plant-physiology-3rd-edition?format=PB
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010 9.11~9.18 [Topic 0:;General introduction 190 00 00019~230 0O
OoOoOooooooon
O00000000O0230
Ooooooooo

020 9.18~9.25 [Topic Discussion: A quantitative approach 2000000 DO)
(diffusion!) ;

030 9.25~10.02 [HOLIDAY;(Mid-Autumn Festival, no class!)

040 10.02~10.09 |, Topic 1: Radiation: Duality of light; 11000oooooooad
Photochemistry of photosynthesis Radiation [0 0O 00O 0O 0,140 010 0O
source in controlled environment ; Topic Oo0oo
Discussion &;

Practice in Radiation Measurement ; ;

050 10.09~10.16 |, Topic 2: Temperature and Relative
Humidity: Temperature and relative humidity
in controlled environment Energy budget
1:;Net radiation balance of an exposed lea ;;

060 10.16~10.23 [Topic 2: Temperature and Relative Humidity:

; Energy budget 2:;Sensible Heat
(Conduction/Convection) &;Latent Heat
(Transpiration/Condensation)T Table 7-1!;
(Physicochemical and Environmental Plant
Physiology) ;;

g 7d 10.23~10.30 [Topic 3: Water and Nutrition Management 30 (O )0 O O O (1120 110 2
\Water management and nutrient supply in S5[O)00000o)o4o(@)
controlled growing systems O0o0o0oooog(@o)dg

S0@O)0o00ooon

080 10.30~11.06 [Topic discussion/Practice in water noo0oooooooDoliog?
Mmanagement ogoooo

090 | 11.06~11.13 MIDTERM EXAM 15~210 0000

0100 | 11.13~11.20 [Topic 4: Air Movement Wind and carbon 2~2600 0 OO0 000,27~
dioxide in controlled-environment systems 200000000000,

28000 0000O0O0ODOO
OoOad

0110 | 11.20~11.27 [Topic 5:;Carbon Nutrition Carbon nutrition
and it’ s fixation in micropropagated systems

0120 | 11.27~12.04 [Topic Discussion/Practice in CO2 monitoring 110 0 0 0O O (0 O)

0130 | 12.04~12.11 [Topic 6:;;lmage Analysis Evaluation of 60030 00uggi1odn
physiological processes with image analysis Oooo@a)

IAutomated systems for tissue culture
0 140 | 12.11~12.18 [Topic Discussion 20
~240 00000022000
OO0O0@O)200000
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0150 | 12.18~12.25 [Topic 7:;Data Collection (Environmental 27~
measurement and data logging) 3100000000

0160 12.25~1.01 [Field trip/Practice in measuring and data U0 000O03~90000(
logging Greenhouse Environment Control & |0 0)0 00O OO

Automation
0170 1.01~1.08 |Result presentation no0o0o0o@o)o12000
ooooooooooon
O
0180 1.08~1.15 |FINAL EXAM 17~230 0000
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