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WHIAAYI9AL (Compulsory Courses) nuefia (Ussare-U§ilinis-Anuisianiieg)

IAT32 6801 ANNRINWIUNTIA 1 1(1-0-2)
(M.Sc. Seminar I)
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4. FANHSURATEL ATIADINAT LWATHITTEIUTTUNINAEINTG

IAT32 6801 M.Sc. Seminar | 1(1-0-2)
Prerequisite : None
Presentation and discussion on reviewed articles on crop science subjects related to M. Sc.
thesis topic. Selection, analysis, and summarization of materials from articles, research reports, and
other sources and create the presentation aids and abstract.
Course Learning Outcomes (CLOs)
Having successfully completed the course, the student must be able to:
1. Acquire the information on crop science and related fields and then select this
information for a seminar and discussion.
2. Correctly interpret statistical data, as well as assess and synthesize information on
crop science and related fields for a seminar and discussion.
3. Create a presentation and abstract using the appropriate software, and use English to
prepare the abstract, deliver the presentation, and engage in related topical
discussion.

4. Demonstrate responsibility, punctuality, and academic ethics.
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IAT32 6802 ANNWINWRIIRTAG 2 1(1-0-2)
(M.Sc. Seminar 1)
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5. §ANSLRAAU ATIABIIAT LAaR99981UTI RN NATING

IAT32 6802 M.Sc. Seminar Il 1(1-0-2)
Prerequisite : 1AT32 6801 M.Sc. Seminar |
Presentation and discussion on M.Sc. thesis outcomes as a pre-thesis defense. Statistical
analysis and interpretation and create presentation aids and extended abstract or manuscript.
Course Learning Outcomes (CLOs)
Having successfully completed the course, the student must be able to:
1. Acquire the information on crop science and related fields and then select this
information for a seminar and discussion.
2. Understand and can interpret statistical data, as well as assess and synthesize
information on crop science and related fields for a seminar and discussion.
3. Provide insight into study findings and offer new knowledge/technology/innovation in
modern crop science.
4. Create a presentation and abstract using the appropriate software and use English to
prepare the extended abstract or manuscript, deliver the presentation, and engage in
related topical discussion.

5. Demonstrate responsibility, punctuality, and academic ethics.
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IAT32 7801 duNWIABfUnTa 1 1(1-0-2)
(Ph.D. Seminar I)
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IAT32 7801 Ph.D. Seminar | 1(1-0-2)
Prerequisite : None

Presentation and discussion on reviewed articles of crop science subjects relating to Ph. D.
thesis topics or the subjects with progressive development or new discoveries in crop sciences.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:
1. Searching for the academic article on crop science in the database.
2. Write the literature reviews on crop science subjects relating to Ph.D. thesis topics or the
subjects which have progressive development or new discovery in crop sciences.
3. Present the literature reviews in crop science subjects relating to Ph.D. thesis topics or

the subjects which have progressive development or new discovery in crop sciences.

IAT32 7802 duNWIAujTwRTIn 2 1(1-0-2)
(Ph.D. Seminar 1)

FYIUIAUNBY : Ph.D. Seminar |
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IAT32 7802 Ph.D. Seminar Il 1(1-0-2)
Prerequisite : Ph.D. Seminar |

Presentation and discussion on Ph.D. thesis research outcome or research on advanced crop
sciences reviewed articles of crop science subjects relating to Ph.D. thesis topics or the subjects which
have progressive development or of new discovery in crop sciences.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:
1. Wirite the abstract on Ph.D. thesis research outcome.
2. Present the Ph.D. thesis research outcome or the subjects which have progressive

development or new discoveries in crop sciences.

IAT32 7803 SAuNWIAEUIMTA 3 1(1-0-2)
(Ph.D. Seminar II1)

Fy1eAUneK : Ph.D. Seminar |l
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IAT32 7803 Ph.D. Seminar I 1(1-0-2)
Prerequisite : Ph.D. Seminar |l
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Presentation and discussion on Ph.D. thesis research outcome or research on advanced crop
sciences reviewed articles of crop science subjects relating to Ph.D. thesis topics or the subjects which
have progressive development or new discovery in crop sciences.

Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Wirite the abstract on Ph.D. thesis research outcome.
2. Present the Ph.D. thesis research outcome or the subjects which have progressive

development or new discovery in crop sciences.

IAT32 7804 AuNWIRUijIMTIR 4 1(1-0-2)
(Ph.D. Seminar V)
FrisAunan : Ph.D. Seminar I
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IAT32 7804 Ph.D. Seminar IV 1(1-0-2)
Prerequisite : Ph.D. Seminar llI
Presentation and discussion on Ph.D. thesis research outcome as a pre-thesis defense.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Wirite the abstract on Ph.D. thesis research outcome.

2. Present the Ph.D. thesis research outcome.

WHIRITILABN (Elective Courses)

4
ﬂ@g}l"ﬁ‘tf’l‘ﬁﬂﬂLL@:%‘D”I‘]Jiuﬁuﬂﬁuﬂfnuﬁwﬁdﬁﬁﬁﬁam% (Core Courses and Foundation Courses)
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IAT32 5601 N159ULARLASILATIZHNANTITNANDS 3(2-3-4)
(Experimental Designs and Analysis)
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IAT32 5601 Experimental Designs and Analysis 3(2-3-4)
Prerequisite : Consent of the School

Statistical designs, applications and analysis of complex experiments, sub-sampling of
simple designs, confounded factorial, fractional factorial, split-plot designs, strip—plot design, split—
split plot designs, combined experiments, analysis data by using manual method and statistical
computer programs.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain and plan an experimental design.

2. Use and analysis of data in complex experimental plans.

3. Analysis of experimental results by manual method.

4. Use of statistical programs for research purposes.

IAT32 5602 sz iguUdFITuNNAIRNYAINAS 2(1-3-2)
(Research Methodology in Crop Science)
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IAT32 5602 Research Methodology in Crop Science 2(1-3-2)
Prerequisite : Consent of the School

An overview of research methodology, research design in crop science, research ethics,
research proposal development, literature review, problem and objective formation and hypothesis
statement, research statistics and tools, discussion, conclusion and application of research in crop
science.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the research processes.

2. Perform literature reviews using databases.

3. Efficiently apply research statistics and tools for crop science.

4. Describe sampling methods, measurement scales, and instruments in crop science,

and appropriate uses of each.
5. Identify, explain, and prepare the key elements of a research proposal.

6. Develop a proposal research interest area.

IAT32 5603 NAFEATILAUYS 3(3-0-6)
(Advanced Crop Sciences)
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IAT32 5603 Advanced Crop Sciences 3(3-0-6)
Prerequisite : None

Technology and innovation in crop science; plant genetics, molecular, cellular, and holistic
plant physiology, soil, water, and plant nutrition management, pest management, seed and
postharvest technology, applying crop science knowledge for crop production in response to
increasing population, climate variation, increasing production cost, and environmental sustainability
issues.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain technology and innovation in crop science.

2. Link crop production principle and management of environmental factors influencing
plant growth and yield.

3. Apply knowledge in plant genetics, plant physiology, management of soil water and
plant nutrition, plant pest control, plant propagation, seed management and postharvest
technology in crop production.

4. Access up-to-date information on advanced crop science and its utilization in
researches.

IAT32 5604 NILAFLNHRRUTUUNAMHNAIMSURRNN I TFI19IYINTS 2(1-3-2)
(Manuscript Preparation)

FYSAUADK @ IAYAIHRNYAUIBINIDTAY
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IAT32 5604 Manuscript Preparation 2(1-3-2)

Prerequisite : Consent of the School

Types of research, academic journal and choosing for publication, process of submission

and publication, writing styles and the language used, composition of manuscript, preparation of

outline, introduction, materials and methods, results, presentation of the results, conclusion and

discussion, reference citation, preparation of abstracts, keywords.

Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1.

Explain the types of research, academic journal, and choosing for publication,

2. Explain of outline, introduction, materials and methods, results, presentation of the
results, conclusion, and discussion, reference citation, preparation of abstracts, and
keywords.

3. Explain the style of writing and academic references.

4. Acquire the information databases effectively.

5. Wirite the proposal of the article and write an academic article.

IAT32 5605 ﬁugquﬁﬁmam% 1 3(3-0-6)

(Fundamental Crop Sciences )

FenlsAunau : (N
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IAT32 5605 Fundamental Crop Sciences | 3(3-0-06)
Prerequisite : None
Principles and practices in plant production, plant genetics, plant growth and development.
plant physiological processes plant breeding plant propagation seed technology post- harvest
technology and modern crop production using technology and innovation.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain principles in crop production, physiological processes, growth, and development
of crop plants.
2. Explain principles of plant breeding.
3. Explain principles of plant propagation, seed technology, and post-harvest technology.
4. Associate principles in crop physiology, growth and development processes, plant
breeding, plant propagation, seed technology, and post-harvest technology by applying

technologies and innovations in modern crop science.

IAT32 5606 sugsiaeans 2 3(3-0-6)
(Fundamental Crop Sciences )
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IAT32 5606 Fundamental Crop Sciences Il 3(3-0-06)
Prerequisite: None
Principles and practical manners of environmental factors on crop growth and productivity.
Soil, water and nutrient management. Plant pest managements, including plant disease, insect pest
and weed managements. The negative effects and impacts of plant pest on crops. Innovation and
technology on plant pest controls.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Describe the principles of environmental factors on the effects on crop growth and
production.
2. Describe the principles of environmental factors on the effects on soil, water and
nutrient management.
3. Describe the impacts of plant pest on crops, the pest infestation patterns and the
appropriate management.

4. Apply innovations and technologies on plant science on plant environmental controls.

IAT32 5607 Ufjuifn1sNaransiiassiv 2(1-3-6)
(Fundamental Crop Sciences Laboratory)
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IAT32 5607 Fundamental Crop Sciences Laboratory 2(1-3-6)
Prerequisite : None
Practices in plant production, plant genetic and breeding, plant growth and development,
plant physiological processes, plant propagation, management of soil water and plant nutrition, seed
technology, pest management, and postharvest management as well as applying modern
technology and innovation for crop production.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Practices in plant production, plant genetic and breeding, plant growth and
development, plant physiological processes.
2. Practices in plant propagation, management of soil water and plant nutrition, seed
technology, pest management, and postharvest management.

3. Analyze the operating results.

IAT32 5608 walulagfiuiRzdmsuynau 3(2-3-4)
(Crop Technology for All)
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IAT32 5608 Crop Technology for All 3(2-3-4)
Prerequisite : Consent of the School

Strengthening and potential of technology for crop industry to support global market
competition, enhance high- value creation of crop technology, strengthening the potential of crop
industry and technology, creative tourism, e-commerce digital market, development of companies
that operate business related to a tech company for new crop business in the digital economy and
BCG economy era.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about technology and crop techpreneur in the economic crop industry in the
digital economy and BCG economy era.

2. Plan and select tools to develop tech company technology, a new normal of tourism
for learning about technology in crop industry, digital marketing in crop technology
businesses in the digital economy and BCG economy era.

3. Conclude and discuss about technology and crop techpreneur in economic crop

industry in the digital economy and BCG economy era.

IAT32 5609  nAlklagnisuaniaasialus 2(2-0-4)
(Modern Technology in Crop Production)
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IAT32 5609 Modern Technology in Crop Production 2(2-0-4)
Prerequisite : Consent of the School

History of using tools and technology for agricultural and crop production, Application of
modern technology in crop production in Thailand and international, Modern technology trends,
Smart farming system, Precision management for irrigation and fertilization. Designing smart farm
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Understand the concept of modern technology in crop production.

2. Apply proper modern technology to crop production.

3. Designing a smart farm.

IAT32 5610 LASRINaMAYITBINUNITIFYATUNAANY 2(1-3-4)

(Crop Production Instruments)
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IAT32 5610 Crop Production Instruments 2(1-3-4)
Prerequisite : Consent of the School
Principles and practical skill on scientific instruments, including field physiology instruments,
instruments for the analysis of soil properties, extraction, separation, and analysis of plant extract,
instruments related to plant molecular biology and biochemistry, as well as the instruments for
histological and cellular studies for the application in the crop science research and innovation.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the principle and theory necessary techniques in advanced crop science
studies.
2. Use the required scientific instruments correctly and appropriately, according to the
purposes of advanced crop science studies.

3. Research and effectively solve a primary problem during the experiment.

NANITINTUSUUFINUENY (Plant Breeding)
IAT32 5101 Lwﬂﬁﬂ?umsﬂ%'uﬂ§aﬁ’uﬁ:ﬁﬁﬂﬁﬂ?ﬂﬁ 3(2-3-4)
(Modern Plant Breeding Techniques)
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IAT32 5101 Modern Plant Breeding Techniques 3(2-3-4)
Prerequisite: Consent of the School
Mutation breeding and application of biotechnology in plant breeding, e.g., plant tissue
culture, genetic engineering, molecular markers and genome editing for biodiversity generation,
increase in quantity and quality of yield, and environmental sustainability.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain theories and principles related to mutation and biotechnology in plant
breeding.
2. Apply mutation and biotechnology in plant breeding.
3. Use information technology for information searching and presenting research related
to mutation and biotechnology in plant breeding.

4. Conduct experiments in plant breeding using mutation and/or biotechnology.

IAT32 6101  NsUSUUFINRENTTZALES 1 3(3-0-6)
(Advanced Plant Breeding 1)
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IAT32 6101 Advanced Plant Breeding | 3(3-0-6)
Prerequisite : Consent of the School

Principle of plant breeding, breeding strategies of cross- and self- pollinated crops,
advanced plant breeding methods for improving plant populations and developing cultivars,
quantitative genetics, mating designs, molecular markers, and their use in plant breeding.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain basic plant breeding and be able to integrate knowledge from different areas

into crop improvement.
2. Design appropriate crop improvement strategies for variety development, population
improvement, and seed production.

3. Determine breeding methods appropriately for different plant species and traits.

4. Evaluate the quantitative traits, inheritance, heritability, and response to selection.

5. Explain the theory and application of molecular markers in plant breeding.
IAT32 6102 miﬂiuﬂsqwuﬁw"zr‘[m "u IFAINTIH 3(3-0-6)

(Genetic Engineering for Crop Improvement)
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IAT32 6102 Genetic Engineering for Crop Improvement 3(3-0-06)
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Prerequisite : Consent of the School

Application of plant tissue culture techniques for crop improvement, protoplast technology,
and genetic manipulation via genetic engineering, gene editing technique, control of gene
expression, gene transfer into plant cells and plant regeneration techniques, strategies for obtaining
genetically modified plants that are resistant to diseases; insect pests and herbicides; have
improved quality or yield; produce valuable products substrates, or for environmental remediation,
and biosafety relating to plant biotechnology.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Describe various techniques in plant breeding by genetic engineering and their utilization.

2. Describe principles and practices in plant breeding by genetic engineering.

3. Give examples of various methods used in plant breeding.

4. Plan plant breeding work.

IAT32 6103 nsusuiqenugAndsluana 3(3-0-6)
(Molecular Plant Breeding)
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IAT32 6103 Molecular Plant Breeding 3(3-0-6)

Prerequisite : Consent of the School
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Various molecular markers, application of molecular markers to the identification,
manipulation and isolation of genes important for crop production, DNA fingerprinting and marker—
assisted selection (MAS), quantitative trait loci (QTL), omics technology, integration of molecular
markers, omics technology and standard conventional methods in plant breeding programs for
biodiversity generation, increase in quantity and quality of yield, and environmental sustainability.

Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain theories and principles related to molecular markers and omics technology
in plant breeding.
2. Apply molecular markers and omics technology in plant breeding.
3. Use information technology for information searching and presenting research

related to molecular markers and omics technology in plant breeding.

IAT32 6104 m‘sﬂ%’uﬂ§aﬁuétﬁaﬁﬁuwﬁuﬁmgﬁﬁ 2(2-0-4)

(Breeding for Plant Pest Resistance)
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IAT32 6104 Breeding for Plant Pest Resistance (2-0-4)

Prerequisite : Consent of the School
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Plant breeding methods for incorporating resistance to diseases and insect pests into crop
plants, genetics of disease and insect resistance, molecular plant-pest interactions, stability of
genetic resistance mechanisms, and the use of biochemical, physiological and molecular tools in
breeding for pest resistance to generate biodiversity, increase quantity and quality of yield, and
reduce the use of pesticides.

Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain theories and principles related to genetics and mechanisms of plant pest

resistance, plant-pest interactions, and breeding methods for plant pest resistance.

2. Apply suitable breeding methods for plant pest resistance.

3. Use information technology for information searching and presenting researches

related to genetics and mechanisms of plant pest resistance, plant-pest interactions

and breeding methods for plant pest resistance.
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(Plant Breeding for Abiotic Stress Tolerance)
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IAT32 6105 Plant Breeding for Abiotic Stress Tolerance 2(2-0-4)

Prerequisite : Consent of the School
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Climate change and environmental stress, drought stress, heat stress, chilling and
freezing, salinity, oxygen deficiency, plant response to abiotic stress, Plant breeding theory and
methods for abiotic stress resistance, and the use of conventional and molecular biotechnology in
breeding for abiotic resistance.

Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the concept of climate change and plant physiology stress.
2. Explain the concept of the stress induced by drought, heat, chilling, salinity and
Oxygen deficiency.

3. Select the proper concept of the plant response to abiotic stress, The theory and
plant breeding method for abiotic stress, and the method of conventional and
molecular breeding for crop improvement of abiotic stress.

4. Develop a breeding program for abiotic stress.
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(Individual Study in Plant Breeding)
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IAT32 6106 Individual Study in Plant Breeding 1(1-0-2)
Prerequisite : Consent of the School

Individual study in plant breeding, topics vary from trimester to trimester according to
suitability and student’s interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Debate the concept of plant breeding and can evaluate the selected literature

review on plant breeding.
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2. Debate the objective, the selection of traditional techniques and using

biotechnology, strategies for crossbreeding, and self-breeding.

IAT32 5102  siadimAnassun1sUsuUanigie 1 2(2-0-4)
(Selected Topics in Plant Breeding I)
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IAT32 5102 Selected Topics in Plant Breeding | 2(2-0-4)
Prerequisite : Consent of the School

Selected topics in plant breeding, topics vary from trimester to trimester according to
changes in technology and student’s interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain theories and principles related to selected topics in plant breeding.

2. Apply selected topics in plant breeding.

3. Use information technology for information searching and presenting researches

related to selected topics in plant breeding.

IAT32 6107  siadiaAnassiun1susuLseRugAy 2 3(3-0-6)
(Selected Topics in Plant Breeding I1)
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IAT32 6107 Selected Topics in Plant Breeding |l 3(3-0-6)
Prerequisite : Consent of the School

Selected topics in plant breeding, topics vary from trimester to trimester according to
changes in technology and student’s interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain theories and principles related to selected topics in plant breeding.

2. Apply selected topics in plant breeding.

3. Use information technology for information searching and presenting research related

to selected topics in plant breeding.
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(Quantitative Genetics for Plant Breeding)
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IAT32 6108 Quantitative Genetics for Plant Breeding 3(3-0-6)
Prerequisite : Consent of the School

Quantitative and qualitative characters, statistical analysis of quantitative and population
genetics and their applications in different plant breeding techniques, the resemblance between
relative, generation mean analysis, gene cluster and qualitative trait loci (QTL) components of
variance, heritability, the correlation between characters, different mating designs used for estimating
gene action and stability parameters.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Describe the assumptions made in population models, the concept of values and
means and variance, heritability, the correlation between characters, and response to
selection in different mating designs used for estimating gene action and stability
parameters.

2. Explain and predict the factors that can cause genotype frequency changes, including
random drift, selection, mutation, migration, recombination, non-random mating
(inbreeding), and population structure.

3. Describe introductory concepts of quantitative genetics and different plant mating
designs.

4.  Apply generation mean analysis to predict outcomes of allele frequencies, genotype
frequencies, and phenotype frequencies.

5. Apply generation mean analysis, gene cluster, and qualitative trait loci (QTL) components

of variance, heritability, and genotypic stability into plant breeding programs.

NANAYIN3FINE (Plant Physiology)
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IAT32 6201 &EFINEINTTEAULS 1 3(2-3-4)
(Advanced Crop Physiology 1)
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IAT32 6201 Advanced Crop Physiology | 3(2-3-4)
Prerequisite : Consent of the School
Plant growth and development, the influence of biological and physical factors on plant
physiological processes from molecular to plant level, crop adaptation to different types of stress,
and experiments to study physical and biological factors affecting physiological processes, growth,
yield, or crop adaptation.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the physiological processes and physical and biological factors involved in plant
growth and development, yield production, and adaptation to stresses.
2. Design an experiment, select the tools, and carry out a study involving crop physiological
responses to factors of interest.
3. Conclude and discuss the research findings using knowledge of crop physiology and

related subjects.

IAT32 6202 nsmeUAKasLazn1sUsuiesiaanelinzingd 3(2-3-4)
(Plant Responses and Adaptation to Stress)

FYIsAUADK : IPeAMHFaLRaIaNAY
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IAT32 6202 Plant Responses and Adaptation to Stress 3(2-3-4)
Prerequisite: Consent of the School

Effects of biotic and abiotic stresses on physiological processes of crop plants from molecular,
cellular, to the whole plant level, physiological adaptation, resistance mechanisms for survival,
signaling, antioxidant induction during stress, and experiments to study crop plant responses to
stresses.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain changes in crop physiological processes under stress conditions.

2. Design and carry out an experiment, review literature, and link theories with

experimental findings to conclude and discuss crop responses under stresses.

IAT32 6203 &3sanianiaiesyifulauacWmunsasie 3(3-0-6)
(Physiology of Plant Growth and Development)
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IAT32 6203 Physiology of Plant Growth and Development 3(3-0-6)
Prerequisite : Consent of the School
Plant structures and physiological processes involving plant growth and development from
seed germination to vegetative growth, reproductive growth, maturity and senescence.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain physiological processes involving crop growth and development and related
factors affecting those physiological processes.
2. Acquire the information on plant physiology and related subjects of crop growth and
development and then assess and synthesize information for class presentation and

discussions.

IAT32 6204 msﬁﬂmﬁgugwmmsﬂszﬁumsw’%iyLﬁu‘[mmﬁ% 3(3-0-6)
(Advanced Plant Growth Regulators)
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IAT32 6204 Advanced Plant Growth Regulators 3(3-0-06)

Prerequisite : Consent of the School

Plant growth regulators, their structure chemical, and physical properties; biosynthesis,
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transportation, signaling pathway, role in regulating plant growth and development, practices and
applications in crop production.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain types, structure, chemical and physical properties, biosynthesis, transportation,
signaling pathway, and roles in regulating plant growth and development.
2. Acquire the information on plant growth regulators and related topics, and then assess

and synthesize information for class presentation and discussions.

IAT32 6205 miﬁ’mmwmﬁmﬁxﬁumq@ 2(2-0-4)
(Molecular Plant Development)
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IAT32 6205 Molecular Plant Development 2(2-0-4)
Prerequisite : Consent of the School

Molecular genetics of plant development at both vegetative and reproductive stages,
expression of genes controlling development of plants under normal conditions, and under biotic and
abiotic stresses, cell- cell signaling and the control of developmental pathways by endogenous and
external cues.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:
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1. Describe the molecular genetics of plant development in both the vegetative and
vegetative stages. and flowering / fruiting period.

2. Describe the expression of genes that regulate plant development under normal
conditions. and under stressful conditions from animate and inanimate factors signaling
between cells Including controlling the development process by internal and external

factors.

IAT32 6206  Ufrifnnsuszandiusssingiy 2(0-6-0)
(Applied Methods in Crop Physiology)
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IAT32 6206 Applied Methods in Crop Physiology 2(0-6-0)
Prerequisite : Consent of the School

An up- to- date introduction to measurements of plant physiological processes, both in the
field and under protection, selection and development of suitable methods for measuring and
analyzing data for research. Newest knowledge and an overview of the status of physiological
measurement problems and new and emerging technologies.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:
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1. Design the experiment for measuring crop physiology and related parameters and
choose appropriate techniques, technologies, or innovations utilizing knowledge of crop
physiology and statistics for research.

2. Interpret, draw conclusions, and discuss research findings using knowledge of crop
physiology and related subjects.

3. Possess integrity, academic ethics, self-directed learning skills, and responsibility.

IAT32 6207 NSEUIRNTISHSNLASARTLFNITUDINY 3(3-0-6)
(Plant Metabolism)
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IAT32 6207 Plant Metabolism 3(3-0-6)
Prerequisite : Consent of the School

Metabolic process of primary and secondary metabolites, emphasizing the connection of
the biochemical, molecular biological and physiological alteration of crop plants and the agricultural
inputs. The regulations of plant metabolism and the differences of metabolic processes in different
crop plants/tissue types.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the components and the regulations of various plant metabolism.

2. Relate the agricultural inputs and the biochemical, molecular biological, and physiological

alterations of crop plants.

3. Apply the concepts of plant metabolism to crop science research.
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IAT32 6208 NISANENANIZETRIAINUNS IR 1(1-0-2)
(Individual Study in Plant Physiology)
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IAT32 6208 Individual Study in Plant Physiology 1(1-0-2)
Prerequisite : Consent of the School
Individual study on an advanced plant physiology topic of interest.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain, in dept, plant physiological processes of interest and related factors influencing
the processes.
2. Acquire the information on advanced plant physiology and related subjects and then
assess and synthesize information for class discussions.

3. Have self-directed learning skills, responsibility, punctuality and academic ethics.

1AT32 6209 wialulagilafinddmsuntswinfzasieus 3(3-0-6)
(Omics Technology for Modern Crop Production)
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IAT32 6209 Omics Technology for Modern Crop Production 3(3-0-6)
Prerequisite : Consent of the School

Use omics technology in crop production studies and innovation generation, principle and
application of next generation sequencing in identification of the genes associated with phenotype,
transcriptomic analysis on biological changes in plants, proteomics and metabolomics in crop science
innovation development, phenomics and image analysis associated with non- destructive plant
essential compound quantification, as well as using bioinformatics and statistic in data analysis.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain principles and theories in omics technology.

2. Explain workflow and plan the experiment related to omics technology

3. Apply omics technology in crop production problem solving.

IAT32 6210 mMsuszgndliuasuazaiuaulnaaniadiunisniniy 3(2-3-4)
(Light and Carbon Dioxide Application in Crop Production)
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IAT32 6210 Light and Carbon Dioxide Application in Crop Production 3(2-3-4)
Prerequisite : Consent of the School

Importance of light and carbon dioxide in plant growth and development, and physiological
response, light technology and basic engineering of the light and carbon dioxide regulations in crop
production, and synchrotron light application in crop production research.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain importance and mechanism of light and carbon dioxide in plant growth and

development, and physiological response.
2. Understand and design basic light and carbon dioxide regulation system.

3. Explain and apply synchrotron light in crop production.

IAT32 6211 Uﬁﬁ'ﬂﬁ’ué’amﬁmtazqﬁuw‘%ﬁﬁﬂsziﬂﬁﬁ 3(3-0-6)
(Plant-beneficial Microbe Interaction)
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IAT32 6211 Plant-beneficial Microbe Interaction 3(3-0-6)
Prerequisite : Consent of the School

Examples and general characteristic of plant-beneficial microbe interaction, focusing on the
nutrient providing microbes and microbes that promote stress tolerance of crop plants, mechanisms
and factors involve occurrence of plant-beneficial microbe interaction, and the utilization of microbes
on crop production.
Course Learning Outcomes (CLOs)
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Having successfully completed the course, student must be able to:
1. Give examples and explain benefits of microbes on crop production.
2. Explain mechanism and factors involve occurrence of plant-beneficial microbe interaction.

3. Appropriately apply microbes in the plant production to reduce other agricultural inputs.

naNIr@IININY Aginen (Entomology) uaz Tsafe@nen (Plant Pathology)
IAT32 5301  1As9851928IuNRINATATINT 3(3-0-6)
(Insect Structure and Function)
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IAT32 5301 Insect Structure and Function 3(3-0-6)
Prerequisite : Consent of the School
Cells, tissues and organ systems of insects with integration of physical structure, function,
biochemistry and related behavior, insect growth and development, insect adaptation in environment.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the physiological characteristics, functions, and biochemicals of insect cells,
tissues and organ systems, insect growth and development, and environmental

adaptation.

2. Follow up research and technology development of important insects.
3. Access up-to—date information on important agricultural insects.

4. Have self-directed learning skills, responsibility, punctuality, and academic ethics.
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IAT32 5302 HL3IAINLIVDILNA 3(2-3-4)
(Insect Ecology)
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IAT32 5302 Insect Ecology 3(2-3-4)

Prerequisite : Consent of the School
Roles of insects in ecosystem, insect individuals and population, population dynamics,
diversity and measurement of population growth biotic and abiotic environment stresses on insect
population and community, sampling techniques, life table, interaction and competition in the
population competition and social insects, laboratory exercises outside campus.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the role of insects in insect ecosystems insect individuals and population,
population dynamics, diversity.
2. Measure and calculate insect population growth.
3. Explain biotic and abiotic environmental stresses on insect population and community,
sampling techniques, life table, interaction and competition in the population competition

and social insects, laboratory exercises outside the campus.

IAT32 5303 inaRan1sUuGn1ssuigiven 3(2-3-4)

(Entomological Technique Practicum)

936



uAd.2

FrdeAunaw : lnaaiureurnsanden

nstiiesefle wazauUnsoldmiuifuumasinansuaztuiinsfifinig nnafunas
NEIFAIBgNUNAY WATANITIALALABNITAUASNE IMATAWTIUNAI N1TIATYN slide UNAS
malanangednsafidiAgaesunaslnalindasmnesloalal wazndnsganssmi n1sls
nénsqansamidiannsan nslEllaunsnensniasisrfiatsziianadinaiasanasna nsle
pheromone trap N19LAREHBIMNTIANAIMSUIRLIUNAS NIATANTITALIUNAILaNIzERA T I
UBHNouNn WARAN3 gas chromatograph k& HPLC Tun19msaauastssifiunafiyesasiadl
AUANLNAY UTRN1SuAsNIiAnEINenunInena
naANENs3EusiaandsszRusneion

=

UNANYIVINIRINEIE IR AMNETINITD A9

|
= A

1. pBunenstfieFasileuazgUnsoidmsuifivunasuannuay s fiimnng

2. a5urgwalani1afiuuardnuIfed19uNas WAlAn199ALasABn1aguasnun
ARBAUFUNAY NI9EFLH slide LHNAS

3. 9BUEARNITNIIEEENE NI ENF IS UIRLILHAY LRTIARANTITAEUNANANY
wia W LS HNunnn

4. 23 UEWARANIT Y gas chromatograph kaz HPLC Tunnamsaauazlssifiunafeees

FIARATLANUNAY

IAT32 5303 Entomological Technique Practicum 3(2-3-4)
Prerequisite : Consent of the School

Insect collection and preservation, insect museum arrangement and curation, slide
preparation, microscopic inspection of important insect characters used for identification, use of
electron microscope, use of electronic analytical balance with computer program calibration,
techniques and use of pheromone trap, artificial media preparation, insect mass rearing techniques,
use of GC and HPLC for insecticide assessment, laboratory and case study outside the campus.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain insect collection and preservation tools, insect museum arrangement and
curation, slide preparation, microscopic inspection of important insect characters used for
identification.

2. Explain the Use of an electron microscope, electronic analytical balance with computer
program calibration, techniques, and use of a pheromone trap.

3. Explain the artificial media preparation, insect mass-rearing techniques.
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4. Explain the techniques for using a gas chromatograph and HPLC in the detection and

evaluation of the toxic effects of pesticides.

IAT32 6301 AEINYIVBINITLANKINAS 3(3-0-6)
(Insecticide Toxicology)
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IAT32 6301 Insecticide Toxicology 3(3-0-6)
Prerequisite : Consent of the School
Insecticide classification, chemical structures, properties and metabolites, formulations,
labeling and symbols, toxicity evaluation and bioassay, insect resistance, residue and hazard in
environment, proper and safe use, transportation and storage handling, registration and laws,
problems and solutions, laboratory and case study outside campus.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Describe the insecticide classification, chemical structures, properties and metabolites,
formulations, labeling and symbols, toxicity evaluation and bioassay, insect resistance,
residue, and hazard in the environment.

2. Explain proper and safe use, transportation, and storage handling.
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3. Explain registration and laws, problems and solutions, laboratory, and case studies

outside thecampus.

IAT32 6302 msé’wmsﬁmgﬁ%wé’emstﬁuLﬁm 3(2-3-4)
(Postharvest Pest Management)
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IAT32 6302 Postharvest Pest Management 3(2-3-4)
Prerequisite : Consent of the School

Important species and species characteristics, biology, ecology, and damage in cereal
vegetable, tuber, and industrial crops after harvest, fish, meat and other agricultural products in
storage, control, and management, laboratory exercises outside campus. infection and plant pest
development, factors influencing plant pest development in storage, principle of control measures
and progress in postharvest research.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Describe the important species and species characteristics, biology, ecology, and
damage in cereal vegetable, tuber, and industrial crops after harvest, fish, meat, and
other agricultural products in storage.

2. Explain the controlling and management, to control of pests that invade after harvesting.

3. Plan and select tools for the diagnosis and management of postharvest plant pest.
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4. Apply various technologies for the study in postharvest plant pes.

IAT32 6303 msmuquﬁmgﬁﬁ‘[mﬂ%ﬁ%szé’uge 3(2-3-4)
(Advanced Biological Control of Plant Pests)
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IAT32 6303 Advanced Biological Control of Plant Pests 3(2-3-4)
Prerequisite : Consent of the School

Principles of biological control and its advanced perspectives, classical cases, present status
and controversies, trial evaluation and the use of biological control in integrated pest management
program. Case study and laboratory exercises outside campus.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the principles of biological control.

2. Plan and select tools for high-level biological control of plant pests.

3. Apply various technologies for studies on plant pests control by biological methods at a

high level.

4. Evaluation and the use of biological control in an integrated pest management program.

IAT32 6304 AMHFATRNINABINTGDARGNY 3(3-0-6)
(Plant Resistance to Plant Pest)
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IAT32 6304 Plant Resistance to Plant Pests 3(3-0-6)
Prerequisite : Consent of the School

Plant strategies to defend themselves from pathogen infection, types of disease resistance,
genetics of resistance, crop improvement for disease resistance, assessment of resistance,
management of plant diseases by plant resistance, plant chemicals mediating interactions between
insects and plants, compartments and their synthesis, strategies of insect host plant finding, plant
defense to insect infestation, mechanism of host plant resistance to insects, insect behavior to
resistance, plant breeding, and genetic engineering technology for insect resistance, implementation
of insect plant resistance in integrated pest management for crop production.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the strategies of plants resistance to diseases, type of

morphology/physiology/biochemistry/genetics resistance of disease resistance in

plants, improving plants to resist disease, resistance assessment method, utilization of
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resistance in plants to manage plant diseases, limitations of the use of plant disease
resistant, case study on the use of resistance in plant disease management.

2. Explain the plant chemicals mediating interactions between insects and plants,
compartments, and their synthesis, the strategies of insect host plant finding, plant
defense against insect infestation, mechanism of host plant resistance to insects, the
insect behavior to resistance, plant breeding, the genetic engineering technology for
insect resistance and the implementation of insect plant resistance in integrated insect
pest management for crop production.

3. Follow up the research and the development of technology of plant resistance to plant pest.

4. Apply modern information to study plant resistance to plant pests.

IAT32 6305 NNSHAISANTVDILNAS 3(3-0-6)
(Insect Transmission of Plant Diseases)
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IAT32 6305 Insect Transmission of Plant Disease 3(3-0-6)
Prerequisite : Consent of the School

Economic plant diseases transmitted by insect vectors, ecology and biology of various insect
vectors and factors involved relationship between plant pathogens and vectors, mechanism of

transmission of different diseases, control procedures methods and management of insect transmitted

plant diseases.
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Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the economic plant diseases transmitted by insect vectors, the ecology, and
biology of various insect vectors and factors involved in the relationship between plant
pathogens and vectors, the mechanism of transmission of different diseases, control
procedures methods, and management of insect-transmitted plant diseases.

2. Acquire information on research and technology development of important economic
plant diseases led by insect vectors.

3. Access up-to-date information on the management of important insect- transmitted

plant diseases.

IAT32 6306 nsAnENaNIEdmAtITuRginel 1(1-0-2)
(Individual Study in Entomology)
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IAT32 6306 Individual Study in Entomology 1(1-0-2)
Prerequisite : Consent of the School

Individual study in entomology, topics vary from trimester to trimester according to
suitability and student interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. In-depth description of entomology.

2. In-depth discussion and evaluation of entomological literature.

IAT32 6307 msﬁ'ﬁuu'm'?zmﬁ’mﬁms%ﬁmﬁﬂmﬁ’uﬁﬂﬁﬂﬁmgﬁﬁ 3(2-3-4)
(Product Development of Bio-Pesticides)
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IAT32 6307 Product Development of Bio-Pesticides 3(2-3-4)
Prerequisite : Consent of the School
Principles of biological control, classical cases, present status and controversies, interactions
and commercial propagation of antagonistic microorganisms and biological control agents, trial
evaluation, and the use of biological control in integrated pest management program.  Case study
and laboratory exercises outside the campus.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Describe the principles of biological control, classical cases, present status and
controversies, interactions, and commercial propagation of antagonistic microorganisms
and biological control agents.

2. Evaluation, and the use of biological control in integrated pest management programs.

IAT32 5304 qananngzaslsaiy 3(2-3-4)
(Plant Pathogens)
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IAT32 5304 Plant Pathogens 3(2-3-4)
Prerequisite : Consent of the School

Historical development of the study, morphology, physiology, life cycle, interaction with the
plant host, epidemiology, taxonomy and classification of plant pathogenic microbes.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Research guidelines on important plant diseases to have a foundation about pathogens,

pathogenesis and epidemiology.
2. Follow up on research and technology development of major economic crop diseases.
3. Describe the up-to-date and current information on the management of major plant
diseases.

4. Apply effective and suitable plant disease control.

IAT32 5305 naRanslsaNedven 3(2-3-4)
(Plant Pathological Techniques)

FrnisAunen :  lAgANTiLEaUIDIaI2 AT

nafunazinundnesielaaily dunennisAteduanng nangiasantdaantas
"qu/]‘jiﬂﬁ LL@zﬂﬁmﬁzﬂm“mﬁfﬁmmm‘mu BINSIRENIED UANNIIEYN m‘a‘LLﬂﬂL’ﬁyﬂmmq N9
Ugnidefiofigaianmeg nsUsufinanguusiazssduaadenieanisafis nsmaaem
ananslaalneAiniaediinet uagdsnnsgaluans nafudnedoqaunadanvnlsaiiy
neUsndnlsrAanBnmessaatiastuinanlsafatuan e s A de
Naﬁwéﬂﬁﬂ%ﬂuﬁﬁmﬂw%’aszﬁuswﬁm

SIAnEATHIW AR AN EINNTD el

1. BRUNEUNIINNITANETATe e duls AReRiTaTe

. Afaduame lsaRgmsune NN TUR R T

o

2
3. famnn1sAnadTduaznsimmImaia q Tunsfinunfulsafeiiviumie
4

o

- UszgndlimeRaiviuaiatunsfinundndsafa (s

IAT32 5305 Plant Pathological Techniques 3(2-3-4)
Prerequisite : Consent of the School
Collection and preservation of plant diseased samples, disease diagnosis, examination of

plant diseased samples with light and electron microscopes, culture media and preparation, isolation
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and inoculation of plant pathogens, disease severity and loss assessment, detection of plant
pathogens by serological and molecular techniques, preservation of plant pathogens and efficacy
evaluation of fungicides in vitro.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain modern research methods in plant pathology.

2. Diagnose plant pathogens using diagnostic protocols.

3. Follow up on research and development of techniques in the study of modern plant

pathology.
4. Apply modern techniques to study plant pathology.
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(Plant Health and Plant Disease Diagnosis)
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IAT32 5306 Plant Health and Plant Disease Diagnosis 3(2-3-4)
Prerequisite : Consent of the School

Concept and application of plant health and plant disease diagnosis .Analysis of plant health
problems, data collection, sampling and technique of plant disease diagnosis caused by fungi,
bacteria, virus, viroid, phytoplasma, nematode and abiotic causal agents.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the diagnosis of plant health and plant disease.
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2. Plan and select tools for diagnosing plant health and plant disease.
3. Apply various technologies including the creative process for diagnosing plant health and

plant disease.

IAT32 6308 lsAAnanufanug 3(2-3-4)
(Seed Pathology)
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IAT32 6308 Seed Pathology 3(2-3-4)
Prerequisite : Consent of the School
Significance of seed diseases, anatomy and development of seed, mechanisms of seed
infection, detection methods for seed borne diseases, important of seed diseases, control measures
for seed diseases and seed phytosanitary certification.
Course Learning Outcomes (CLOs)
Having successfully completed the course, the student must be able to:
1. Explain the importance of seed pathology, anatomy and development of seeds,
mechanisms of seed disease infection.
2. Classify important seed diseases, apply the methods for detecting seed-borne diseases
and select methods for preventing and eliminating seed-borne diseases and certification
of disease freeness in seeds.

3. Apply the knowledge and skill for industrial seed disease management.
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IAT32 6309 NIFIANTTFANTWNBUULYSTHINTG 3(2-3-4)
(Integrated Plant Health Management)
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IAT32 6309 Integrated Plant Health Management 3(2-3-4)
Prerequisite : Consent of the School

Integrated plant health management for enhance plant healthy, tolerance and defense
themselves against pest’s damage . Identification and monitoring plant health at all stage of plant
growth and development . Focus on plant innate immunity more than chemical application in weed,
plant disease, insect pest and nutrient management which proper crop production system, highest
income, sustainable method, highest quality and safe for the costumers.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about integrated plant health management.

2. Plan and select tools for integrated plant health management.

3. Apply various technologies for the study of integrated plant health management.

IAT32 6310 mmsgmmnmﬁamswﬁmﬁ%ﬂaﬂﬂffﬁ 3(2-3-4)
(International Standard for Safe Crop Production)
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IAT32 6310 International Standard for Safe Crop Production 3(2-3-4)
Prerequisite : Consent of the School

National and international standards and regulations of crop production and fresh produce
for quality control and traceability under the international standard for safe crop production.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain international standards for food safety in crop production.

2. Plan and select tools for an international standard for food safety in crop production.

3. Apply various technologies for studies on the international standard for food safety in

crop production.
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IAT32 6311 Individual Study in Modern Plant Pathology 1(1-0-2)

Prerequisite : 332541 Plant Pathogens; 332542 Plant Pathological Techniques

Individual study in plant pathology, topics vary from trimester to trimester according to
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suitability and student interest.

Course Learning Outcomes (CLOs)
Having successfully completed the course, the student must be able to:
1. Research modern plant pathology that creates high—value economy.

2. Discuss the application of modern plant pathology that creates a high-value economy.

IAT32 6312  wialWlagnaviagulsang 3(2-3-4)
(Digital Technology in Plant Pathology)
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IAT32 6312 Digital Technology in Plant Pathology 3(2-3-4)
Prerequisite : Consent of the School

Focus on digital technology in plant pathology such as sensor—plant—pathogen interactions,
machine Learning in digital plant pathology, robots, UAVs, and satellites for pest and pathogen
detection, digital plant pathology for integrated disease management, and digital startup in plant
pathology.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about digital technology in plant pathology.

2. Design thinking and plan to create digital technology in plant pathology.

3. Apply various technologies for develop digital technology in plant pathology.

IAT32 6313  LaAmNANANSNaNG8lsARNY 3(2-3-4)

(Ag-tech Startup in Plant Pathology)
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IAT32 6313 Ag-tech Startup in Plant Pathology 3(2-3-4)
Prerequisite : Consent of the School

Focus on new technological advancements in the agriculture sector. Explore Ag-tech startups
and learn how their crop protection solutions impact to business and economy. Ag-tech startups focus
on biological pest control, bio— based chemicals, and sustainable agriculture.  While all these
technologies play a major role in advancing the agricultural industry.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about Ag-tech startup in plant pathology.

2. Design thinking and plan to create Ag-tech startup in plant pathology.

3. Apply various technologies for develop Ag-tech startup in plant pathology.
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IAT32 7301 N199ANTSHNRINRINITHAVLALA 3(2-3-4)
(Postharvest Insect Pest Management)
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IAT32 7301 Postharvest Insect Pest Management 3(2-3-4)
Prerequisite : Consent of the School
Important species and species characteristics, biology, ecology, and damage in cereal
vegetable, tuber, and industrial crops after harvest, fish, meat and other agricultural products in
storage, control, and management, laboratory exercises outside campus.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Describe the important species and species characteristics, biology, ecology, and
damage in cereal vegetable, tuber, and industrial crops after harvest, fish, meat, and
other agricultural products in storage.

2. Explain the controlling and management, to control of pests that invade after harvesting.

IAT32 7302 m‘sm‘uqumeﬁmgﬁﬂm%ﬁ%szﬁuga 3(2-3-4)
(Advanced Biological Control of Insect Pests)
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IAT32 7302 Advanced Biological Control of Insect Pests 3(2-3-4)
Prerequisite : Consent of the School

Principles of biological control and its advanced perspectives, classical cases, present status
and controversies, interactions and commercial propagation of insect parasites, predators and
microorganisms, trial evaluation and the use of biological control in integrated pest management

program. Case study and laboratory exercises outside campus.
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Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the principles of biological control.
2. Explain and discussion and its advanced perspectives, classical cases, present status
and controversies, interactions and commercial propagation of insect parasites,
predators, and microorganisms.

3. Evaluation and the use of biological control in an integrated pest management program.

IAT32 7303 mwéﬁumummﬁwimmm 3(3-0-6)
(Plant Resistance to Insects)
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IAT32 7303 Plant Resistance to Insects 3(3-0-6)
Prerequisite : Consent of the School
Plant chemicals mediating interactions between insects and plants, compartments and their
synthesis, strategies of insect host plant finding, plant defense to insect infestation, mechanism of
host plant resistance to insects, insect behavior to resistance, plant breeding, and genetic engineering
technology for insect resistance, implementation of insect plant resistance in integrated pest
management for crop production.

Course Learning Outcomes (CLOs)
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Having successfully completed the course, student must be able to:
1. Explain the plant chemicals mediating interactions between insects and plants,
compartments, and their synthesis.
2. Explain the strategies of insect host plant finding, plant defense against insect infestation,
mechanism of host plant resistance to insects.
3. Explain the insect behavior to resistance, plant breeding.
4. Explain the genetic engineering technology for insect resistance and the implementation
of insect plant resistance in integrated insect pest management for crop production.
IAT32 7304 lsaaneniavaafiuiien 3(2-3-4)
(Postharvest Pathology)
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IAT32 7304 Postharvest Pathology 3(2-3-4)
Prerequisite : Consent of the School

Importance of postharvest plant diseases, microbial pathogens in postharvest commodities,
infection and disease development, factors influencing disease development in storage, principle of
control measures and progress in postharvest research.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about postharvest plant diseases.

2. Plan and select tools for the diagnosis and management of postharvest plant diseases.

3. Apply various technologies for the study in postharvest plant diseases.

IAT32 7305 A9 ﬁ’]uﬂ"ﬁ&‘l]’ﬂﬁ‘ﬁ‘ﬂ'ﬁi@iﬁﬂ 3(3-0-06)

(Plant Resistance to Diseases)
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IAT32 7305 Plant Resistance to Diseases 3(3-0-6)
Prerequisite : Consent of the School

Plant strategies to defend themselves from pathogen infection, types of disease resistance,
genetics of resistance, crop improvement for disease resistance, assessment of resistance,
management of plant diseases by plant resistance, constraints of plant resistance application and
case studies of the application.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the strategies of plants resistance to diseases, type of
morphology/physiology/biochemistry/genetics resistance of disease resistance in plants,
improving plants to resist disease, resistance assessment method, utilization of
resistance in plants to manage plant diseases, limitations of the use of plant disease
resistant, case study on the use of resistance in plant disease management.

2. Follow up the research and the development of technology of plant resistance to plant
diseases.

3. Apply modern information to study plant resistance to diseases.
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IAT32 7306 n1sAauANlsaRzlaefadEszauge 3(2-3-4)
(Advanced Biological Control of Plant Diseases)
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IAT32 7306 Advanced Biological Control of Plant Diseases 3(2-3-4)
Prerequisite : Consent of the School

Principles of biological control, classical cases, present status and controversies, interactions
and commercial propagation of antagonistic microorganisms and biological control agents, trial
evaluation and the use of biological control in integrated pest management program.  Case study
and laboratory exercises outside the campus.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about high-level biological control of plant diseases.

2. Plan and select tools for high-level biological control of plant disease.

3. Apply various technologies for studies on plant disease control by biological methods at

a high level.

4. Create bio-products for the biological control of plant diseases.

naNIYLFAINYA (Soil Science)
IAT32 5401 ﬁ’]ﬁ!’ﬂ”lﬂ"ﬁﬁ‘ﬂ' 3(2-3-4)
(Mineral Plant Nutrients)
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IAT32 5401 Mineral Plant Nutrients 3(2-3-4)
Prerequisite : Consent of the School

Study of absorption, translocation and specific role of mineral nutrients in plants, plant
nutrient diagnosis, fertilizer trials and techniques used in plant mineral nutrient studies.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the role of plant nutrients.

2. Describe the uptake and transport of nutrients in plants and applied appropriately.

IAT32 5402 AT5LAsIERARLAs N 3(2-3-4)
(Soil and Plant Analysis)
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IAT32 5402 Soil and Plant Analysis 3(2-3-4)
Prerequisite : Consent of the School

Methods and techniques of soil and plant analysis, applications and techniques of
instruments in soil and plant analysis laboratory.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:
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1. Describe the importance of soil to plants, animals, soil composition and origin, and soil
classification, soil characteristics and properties, plant nutrients, soil fertility, soil quality
and soil management.

2. Analyze various soil properties, assess soil fertility and soil quality, and manage soils

that are suitable for soil types.

IAT32 5403 mﬂTuTaﬁﬂﬂ 3(3-0-6)
(Fertilizer Technology)
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IAT32 5403 Fertilizer Technology 3(3-0-6)
Prerequisite : Consent of the School

Sources and properties of organic residues, degradation and release of nutrients, sources
of minerals and raw materials for industrial chemical fertilizer, formulation technology of chemical
fertilizer, application of organic and inorganic fertilizers for crop production.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Describe the use of organic and chemical fertilizers for crop production.

2. Describe the source of organic fertilizers. Decomposition and release of plant nutrients

3. Explain mineral sources and raw materials for chemical fertilizer industry fertilizer

production technology.
4. Choose the right fertilizer technology and taking into account the impact on the

environment.
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IAT32 6401 FaTIIN1VDIAN 3(2-3-4)
(Soil Microbiology)
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IAT32 6401 Soil Microbiology 3(2-3-4)
Prerequisite : Consent of the School

Current concepts and methodologies in soil microbiology, microbial activity concerning soil
fertility improvement, biodegradation and bioremediation of toxic substances in soil, and microbial
utilization for soil and environmental quality improvement.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Describe microbial activity in relation to soil fertility.

2. Describe the decomposition of toxins by microbial activity.

3. Appy of microorganisms to improve soil and environment.

IAT32 6402 LANUBIAN 3(3-0-6)
(Soil Chemistry)
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IAT32 6402 Soil Chemistry 3(3-0-6)
Prerequisite : Consent of the School

Mineral and organic composition of soils, important soil chemical reactions, composition and
structure of soil colloids, role of sail colloids in chemical reactions and the relationship of colloids with plants.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the inorganic and organic constituents of sail.

2. Describe the composition and the structure of the basic soil particles.

3. Explain the role of elementary particles in chemical reactions. and plant growth.

IAT32 6403 WANKVIAN 3(3-0-6)
(Soil Physics)
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IAT32 6403 Soil Physics 3(3-0-6)
Prerequisite : Consent of the School

Physical properties of soil with emphasis on the textural and structural properties,
characterization and measurement of soil moisture and application of soil physical principles in crop
production.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the physical properties of soil, soil texture, soil structure, and soil water.

2. Apply soil physics principles in plant production.

960



uAd.2

IAT32 6404 AIMNANNRESEHINSARNUNY 3(3-0-6)
(Soil and Plant Relationships)
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IAT32 6404 Soil and Plant Relationship 3(3-0-6)
Prerequisite : Consent of the School

Plant growth and its relation to soil and environment, soil fertility and crop productivity,
plant soil nutrients, soil organic matter and soil reaction in relation to plant growth, soil fertility
management for crop production.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the relationship between plant growth, soil, and environment.

2. Discuss and properly apply knowledge about soil fertility and crop production potential.

IAT32 6405 msﬁﬂmmmzé”rml,ﬁmﬁuﬂgﬁﬁwm 1(1-0-2)
(Individual Study in Soil Science)
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IAT32 6405 Individual Study in Soil Science 1(1-0-2)
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Prerequisite : Consent of the School

Individual study in soil science, topics vary from trimester to trimester according to suitability
and student interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the relationship between plant growth environment and potential for crop

production.
2. Discuss the report on the selection of technologies related to soil work.
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IAT32 5501 Postharvest Technology of Horticultural Crops 3(2-3-4)
Prerequisite : Consent of the School

The importance of postharvest technology, characteristics of horticultural crops and
postharvest losses, factors affecting losses, quality and quality assessment, necessity of postharvest
handling with various methods, selecting modern technology for horticultural crops after harvest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain postharvest management for maintain quality of horticultural products.
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2. Choose an appropriate postharvest technology.
3. Use information technology to find research reports and publications on postharvest
technology and present the information appropriately.

4. Capable of cooperating with others.

IAT32 5502 Anganiswasnisiiuiigaaasaani 3(2-3-4)
(Postharvest Technology of Flowers)
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IAT32 5502 Postharvest Technology of Flowers 3(2-3-4)
Prerequisite : Consent of the School

Problems and significance of flower postharvest technology, quality, and standards, growing
conditions and longevity, changes after harvest, packing and packaging, pre-cooling and storage,
control of pests and diseases, transportation, retail florist care and handling, and marketing, case
specific research on post-harvest techniques for commercial flowers.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain postharvest management for maintain quality of cut flower.

2. Choose an appropriate postharvest technology for keeping quality of cut flower.
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3. Use information technology to find research reports and publications on postharvest
technology and present the information appropriately.

4. Capable of cooperating with others.

IAT32 5503 Anenianasfiuifisavasinls 3(3-0-6)
(Postharvest Technology of Field Crops)
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IAT32 5503 Postharvest Technology of Field Crops 3(3-0-6)
Prerequisite : Consent of the School

Determination of seed and grain maturity and harvesting, methods of harvesting, threshing,
cleaning, and drying, theory and principle of drying, physical characteristics in cleaning, sizing, and
upgrading of grain, packaging and treating, storage of grain technical management of storage room,
machine and bulk storage, standard inspection, physical and chemical controls of storage pests and
microflora, case specific research on post-harvest techniques for commercial plant crop.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the postharvest management for maintain quality of field crop.

2. Choose an appropriate postharvest technology for field crop.

3. Use information technology to find research reports and publications on postharvest

technology and present the information appropriately.
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4. Capable of cooperating with others.

IAT32 5504 SxULANSIANISHALNRANARARAINISHRULALT 3(3-0-6)
(Postharvest Handling Systems of Fresh Produces)
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IAT32 5504 Postharvest Handling Systems of Fresh Produces 3(3-0-6)
Prerequisite : Consent of the School

Harvesting process and harvesting methods, postharvest physiology changes, factors
influence on postharvest quality changes, steps of postharvest practices, control, and maintenance
postharvest qualities of topical and sub- topical crops, specific studies on postharvest technology of
some fresh products are provided as examples.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain postharvest practices for tropical and sub-topical crops.

2. Apply the principal concepts in practice.

3. Use information technology to find research reports and publications on postharvest

handling systems and present the information appropriately.

4. Capable of cooperating with others.
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IAT32 6501  1A3asfiafilddnatnisuanisiiuien 1(0-3-0)
(Postharvest Technology Instrumentation)
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IAT32 6501 Postharvest Technology Instrumentation 1(0-3-0)
Prerequisite : Consent of the School

Instruments and application of instruments for quality and postharvest changes
measurements and instruments used for postharvest handling, and advance instruments, such as
spectrophotometry, Chromatography such as Gas Chromatography and High Liquid Chromatography,
Microscopy, and biotechnology tools.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain basic knowledge on the use of postharvest tools to measure the quality of

fresh produce after harvest, as well as tools used in post-harvest practices.

2. Choose an appropriate postharvest technology for postharvest field.

IAT32 6502 §353MEIMAINISAUIALILAENISIURLNLURIIBINRANARA 3(3-0-6)
(Postharvest Physiology and Changes of Fresh Produce)
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IAT32 6502 Postharvest Physiology and Changes of Fresh Produce 3(3-0-6)
Prerequisite : Consent of the School

Physiological processes and postharvest changes of fresh produce relating to maturity of
perishable crops, effects of postharvest handling on physiological processes and changes of fresh
product, application of biotechnology in postharvest fields and case study of perishable produces.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the changes in postharvest physiology of the produce.

2. Describe the effect of postharvest technology on changes in the postharvest physiology of

products.
3. Use information technology to find research reports and publications on postharvest

physiology and present the information appropriately.

4. Capable of cooperating with others.
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IAT32 6503 NISANEILRNITATHLALINUINYINITHAINTISINULALT 1(1-0-2)
(Individual Study in Postharvest Technology)
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IAT32 6503 Individual Study in Postharvest Technology 1(1-0-2)
Prerequisite : Consent of the School

Individual study in postharvest, reviewing of recent research in postharvest, identification
of postharvest problems for an experiment, design; conducting; and result presentation of the
experiment relating to postharvest of grain and perishable crops, the study topic may change
according to the student or instructor interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Search the information on postharvest technology from a reliable source of knowledge.

2. Evaluate and think analytically systematically with correct and appropriate.

3. Create, innovate and design research projects, innovations, utilizing knowledge to

devise and develop thesis design or as part of experimental planning for a thesis.

4. Write a summary from research paper.

IAT32 6504 UF9ANWARIATUNRANRNWNITINEAT 3(3-0-6)
(Packaging for Agricultural Products)
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IAT32 6504 Packaging for Agricultural Products 3(3-0-6)
Prerequisite : Consent of the School

Fundamental knowledge of packaging; types of packages; package materials and forming;
choosing and method of packaging; packaging design, using modern packaging for agricultural
products, quality inspection of packaging for agricultural produce roles of packagington shelf life of
The product; packaging innovations; packaging regulations and standards, case specific studies on
postharvest packaging of some fresh products are provided as examples.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the basic knowledge of types of packaging.

2. Choose the appropriate packaging for agricultural products.

3. Use information technology to find research reports and publications on packaging for

agricultural products and present the information appropriately.

4. Capable of cooperating with others.

IAT32 6505 walfinazdndausswianuilan 3(2-1-3)
(Minimally Processed Fruits and Vegetables)
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IAT32 6505  Minimally Processed Fruits and Vegetables 3(2-1-3)
Prerequisite : Consent of the School

The important of fruit and vegetable processing; physical, chemical and biology properties
of fruit and vegetable; quality measurements on physical, chemical, and biological properties; quality
control and standard of minimally processed fruits and vegetables; principle and method of
processing, packaging and storage, case specific studies on minimally processed fruits and
vegetables.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the basic physiology knowledge of minimally processed fruits and vegetables.

2. Explain the quality control and standard of minimally processed fruits and vegetables.

3. Use information technology to find research reports and publications and present the

information appropriately.

4. Capable of cooperating with others.

IAT32 5505  iMARANISNAMNRANKEAMNTNGS 3(3-0-6)
(High Quality Seed Production Techniques)
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IAT32 5505 High Quality Seed Production Techniques 3(3-0-6)
Prerequisite : Consent of the School

Principles of good quality seed production, management of seed production programs and
quality assurance seed certification as well as the certified seed procedure, and selections modern

techniques for producing high seed quality.
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Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain the principles of good quality seed production, management of seed production
programs and quality assurance seed certification as well as the certified seed procedure.

2. Select modern techniques for producing high seed quality.

IAT32 6506 &353NEUNRANUE 3(3-0-6)
(Seed Physiology)
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IAT32 6506 Seed Physiology 3(3-0-6)
Prerequisite : Consent of the School

Seed structure, chemical composition of seed, seed development and maturity; germination
processes, patterns of seed germination, factors for requirements germinating, food reserve
mobilization, transportation, dormancy during seed development, categories of seed dormancy, seed
dormancy mechanisms, and techniques for releasing seed dormancy, seed deterioration processes,
seed vigor and its viability, seed storability, and seed enhancement.

Course Learning Outcomes (CLOs)
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Having successfully completed the course, student must be able to:

1. Explain seed structure and chemical composition.

2. Explain seed development and maturity, seed emergence processes, patterns of seed
germination, factors affecting seed germination, food reserve mobilization, and
transportation.

3. Explain causes of seed dormancy, categories of seed dormancy, seed dormancy
mechanisms, and techniques for releasing seed dormancy.

4. Explain seed deterioration processes, seed vigor and its viability, seed storability, and

seed enhancement.

IAT32 6507 g5RAHRANKESTALES 3(3-0-6)
(Advanced Seed Business)
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IAT32 6507 Advanced Seed Business 3(3-0-6)
Prerequisite : Consent of the School

Discussion and analysis of seed production business from the information obtained from
instructors, guest speakers from successful seed companies, self- study, and field trips in the topics
of national seed program, domestic and international seed industries. The contents include seed

production planning, production management, quality assurance system, and the seeds market
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trends analysis.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Discuss and analyze of seed production business from the information received from
instructors and guest speakers from successful private seed sector.
2. Discuss and analyze of the topics of national seed program, domestic, and
international seed industries as obtained from self-study and field trips.
3. Discuss and analyze of the contents include seed production planning, production

management, quality assurance system, and the seeds market trends analysis.
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IAT32 6508 Individual Study in Modern Seed Technology 1(1-0-2)
Prerequisite : Consent of the School

Individual study in modern seed technology, topics vary from trimester to trimester
according to suitability modernity and the learners interest.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. In-depth discuss and evaluate various literature reviews involved with individual seed

technology to preserve seed quality.

2. Discuss the objectives of individual seed technology to preserve seed quality.
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3. Choose modern technology and innovation appropriate for enhancement and analysis
of seed quality.
ﬂ@;uﬁmLﬁmLﬁmmaﬁﬁmﬂm% (Crop Science Relating Subjects)
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IAT32 6601 Sustainability Trends in the Crop Innovation 3(2-3-4)
Prerequisite : Consent of the School

Crop biotechnology, crop digital, new farm management, big data and future agriculture,
crop production robotics, crop business services, post-harvest management and transportation of
economic crops, crop bio-refinery, agricultural extension and e-commerce.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the sustainability trends in crop innovation.

2. Plan and select tools for studying sustainability trends in crop innovation.

3. Conclude and discuss the research findings using multi-technologies including the

design thinking of sustainability trends in crop innovation.

IAT32 6602 uuustaasnsiasayiiule uasnistiinanfnuasiyg 3(2-3-4)
(Crop Simulation Modeling)
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IAT32 6602 Crop Simulation Modeling 3(2-3-4)
Prerequisite : Consent of the School

Basic knowledge on crop simulation modeling in relation to crop growth and productivity,
simulation models for crop growth; crop development; soil water balance and crop productivity, and
crop simulation modeling application.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain different plant models related to plant growth and yield.

2. Apply the plant model to crop production.

IAT32 6605 adRLiaN1sITsALge 3(3-0-6)
(Advanced Statistics for Experimental Research)
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IAT32 6603 Advanced Statistics for Experimental Research 3(3-0-6)
Prerequisite : Consent of the School
Multiple and non-linear regression, complex correlation, balanced and partially balanced
incomplete block design, balanced and partially balanced lattice design, path-coefficient analysis,
covariance and complex combined analysis.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain multiple regressions, non-linear regression, complex correlation, balanced and
partially balanced incomplete block design, balanced and partially balanced lattice
design, path-coefficient analysis, covariance and complex combined analysis.

2. Apply statistics for high-level research in crop production correctly and appropriately.

IAT32 6604  U3AHNRYNEHTHNAATEAS 1(1-0-2)
(Perspectives in Crop Science Strategies)
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IAT32 6604 Perspectives in Crop Science Strategies 1(1-0-2)
Prerequisite : Consent of the School

Critical discussion and evaluation of selected benchmark papers and current literature in
crop science, reviewing and discussion of crop science objectives, selected techniques in crop science,
and strategies for crop science.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Use information technology to search for information not be right, appropriate.
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2. Discuss and transfer knowledge.
3. Apply knowledge, principles, theory and statistical data analysis for discussion.

4. Use English for both oral and written communication.

IAT32 6605 landAdudimiarisns 1(1-0-2)
(Research Topic in Crop Science)
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IAT32 6605 Research Topic in Crop Science 1(1-0-2)
Prerequisite : Consent of the School

Current topics in plant science, production constrains and yield reduction, problem analysis,
fundamental knowledge in the fields of plant science through high end technology for problem solving,
proposal development for research project, grant source and write a grant application for projects.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Use information technology to search for information properly.

2. Discuss and transfer knowledge.

3. Apply knowledge, principles, theories, and analyze current issues and research

problems in plant science.

4. Use English for both oral and written communication.

IAT32 6606 Tsemuwﬁmﬁm%eqmma&nssuLmzm‘s'%'mms 3(2-3-4)
(Plant Factory for Management of Culture Solution)

FYNIIALNDH : WPEATNIFNTDLVDINITNAE
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IAT32 6606 Plant Factory for Management of Culture Solution 3(2-3-4)
Prerequisite : Consent of the School

To understand the basic theory and concept of plant factory and the management of culture
solution. To study the practical key points, planning for crop production, crop production system,
simple analysis procedure, data analysis and usage on culture solution management through
practices for highest productivity. To study the cultivation technique such as Plant Factory,
VERTICROP™, Terrasphere, NextFarm from Japan, England, Canada and Korea, respectively.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the theory and principles of industrial plants and their management.

2. Explain the key points planning, production system, basic method analysis; analysis of

various technical data in management to achieve maximum productivity.

3. Explain the pattern of industrial plant factories both domestically and internationally.

IAT32 6607 msw?zmﬁ%ﬂﬁﬂ?ﬂmﬁ'mﬁugam 3(2-3-4)
(Urban Indoor Cultivation of High Value Crops)
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IAT32 6607 Urban Indoor Cultivation of High Value Crops 3(2-3-4)
Prerequisite : Consent of the School

Principles of modern cropping systems such as aeroponic, hydroponic, aquaponic, vertical
farming, plant factory, sprout production system and micro leaves production system. production trial
planning Deciding and recommending suitable crops for different cropping systems, including business
planning, marketing, and using marketing tools to plan production of high-value crops. A comparative
link between research, education, and agribusiness for value- added modern crop production under
a controlled environment to develop national and international entrepreneurial potential.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the principles of various modern cropping systems such as aeroponic,
hydroponic, aquaponic, vertical farming, plant factory, sprout production system and
micro leaves production system.

2. Create a small commercial model for indoor plant production.

3. Production planning, deciding, and recommending suitable crops for different cropping
systems, including business planning, marketing, and using marketing tools to plan

production of high-value crops.
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4. Compare researches, studies, and agribusinesses and apply in value adding to modern
crop production under a controlled environment in order to develop national and

international entrepreneurial potential.

IAT32 6608 nYsAMI9aEnULUUAASUAlRIaE LAz HIRNTsHFTUNY 3(2-3-4)
(Design Thinking for Crop Technology and Innovation)
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IAT32 6608 Design Thinking for Crop Technology and Innovation 3(2-3-4)
Prerequisite : Consent of the School

Design thinking is a designer's thinking process that can change the product development
process, service, and process. As well as strategies that can be used to create technology and
innovation which the design concept will be using humans as a location (Human- Center Design)
throughout the design thinking process. These including empathy, define, ideate, prototype and test.
The environment for design thinking in the team. The place and the process must come together to
support creative thinking and ideas.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain the foundations, definitions, and attitudes of design thinking.
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2. Understand the conceptual process of design using humans as the core (Human Center
Design).
3. Able to plan, choose tools for design thinking.
4. Conclude and discuss the environment involved in the development of design thinking.
IAT32 6609 msﬂsxqnﬁﬁ%’r‘[ﬂmnsuﬁmﬁ%@gﬂ SAS RIMSUIATIZHANER 2(1-3-4)
Tusndsansiarans
(Application of SAS Package for Statistical Analysis in Plant Science
Research)
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IAT32 6609 Application of SAS Package for Statistical Analysis 2(1-3-4)
in Plant Science Research

Prerequisite: Consent of the School

Introduction to SAS, application of SAS to various statistics includes single- Factor
experimental design, two-factor experimental design, three or more-factor experimental design,
sample designs over time, regression and correlation analysis, covariance analysis, examples of using
SAS in plant science.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Understand principles and basic methods of using the SAS program.

2. Apply SAS to various experimental designs and statistical analysis in plant science research.
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IAT32 6610 ms"&msﬁzﬁﬂﬁﬁﬁguga?umuﬁé’ﬂmeﬁ%mam% 2(1-3-2)
Taannsuszandlilusunsuandasy SAS
(Advance Statistical Analysis in Plant Science Research by SAS Package)
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IAT32 6610 Advance Statistical Analysis in Plant Science Research 2(1-3-2)
by SAS Package
Prerequisite: Application of SAS package for statistical analysis in plant science research
Application of SAS to various advance statistics includes complex single-factor experimental
design, complex two-factor experimental design, complex three or more—factor experimental design,
combine analysis of complex experiment, multiple regression, and complex correlation analysis,
examples of using SAS in plant science for advanced statistical analysis.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Apply SAS to various complex experimental designs and advance statistical analysis in
plant science research.
2. Explain examples of how SAS can be applied to plant science with advanced statistical

Analysis.

NNITFUAIUUIANTINURLEUSZNBUNISAINAY (Innovative and Entrepreneur in Modern

Crop Production)
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IAT32 5701 armiilugusznaunisuasuinnsss 2(2-0-4)
(Entrepreneurship and Innovation)
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IAT32 5701  Entrepreneurship and Innovation 2(2-0-4)
Prerequisite : None

Study of entrepreneurship, innovation and technology business, open innovation, attitudes
and motivation of innovative entrepreneurs and social entrepreneurs, characteristics of successful
entrepreneurs, new venture process, business model generation and business plan, business
feasibility and problems of new ventures.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about entrepreneurship, innovation and technology business.

2. Plan and select tools to be innovative entrepreneurs and social entrepreneurs.

3. Conclude and discuss about characteristics of successful entrepreneurs, new venture

process, business model generation and business plan, business feasibility and

problems of new ventures.

IAT32 5702 msﬁmsqziﬂfammmzmmLﬁufﬂfﬁmaqsﬁfa 2(2-0-4)
(Opportunity and Feasibility Analysis)

FelsAunan (15
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IAT32 5702 Opportunity and Feasibility Analysis 2(2-0-4)
Prerequisite : Consent of the School
Identify potential opportunities, trend and market analysis, technology roadmap and
forecasting, opportunity assessment, develop a business concept and vision, customer’ s insight and
customer validation, and feasibility analysis.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Explain about opportunity and feasibility analysis.
2. Plan and select tools to identify potential opportunities, trend and market analysis,
technology roadmap and forecasting, opportunity assessment, develop a business
concept and vision, customer’s insight and customer validation, and feasibility analysis.

3. Conclude and discuss about opportunity and feasibility analysis.

IAT32 5703 nagnsnawdaunsileyayn 2(2-0-4)
(Intellectual Property Strategies)

F9AUNaN : (Wi
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IAT32 5703 Intellectual Property Strategies 2(2-0-4)
Prerequisite : None

Concepts and principles of intellectual property management, intellectual property from
research and development, patent searching, intellectual property laws and methods of intellectual
property protection, intellectual property valuation and method in creating return on intellectual
properties.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about intellectual property strategies.

2. Plan and select tools to manage intellectual property, intellectual property from
research and development, patent searching, intellectual property laws and methods
of intellectual property protection, intellectual property valuation, and method in
creating return on intellectual properties.

3. Conclude and discuss intellectual property strategies.

IAT32 6701  guUsznaunisinuNaAans 3(0-9-0)
(Agripreneur in Crop Science)
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IAT32 6701 Agripreneur in Crop Science 3(0-9-0)
Prerequisite : Consent of the School

Concepts of agriprenure and agri-business in the administration in the 2 1st century, roles
and the significance of modern agri- business innovation, agri- business plan elements and writing,
competency preparation for being an agriprenure, business feasibility analysis and risk management.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Explain about agriprenure and agri-business in the administration in the 21st century,
roles and the significance of modern agri-business innovation.

2. Plan and select tools to manage agri-business plan elements and writing, competency
preparation for being an agriprenure, business feasibility analysis and risk
management.

3. Conclude and discuss about agriprenure in crop science.

IAT32 6702 sz'm.lmsﬂgnﬁ%ﬁé’]’eﬁuﬁm%’uﬂszmﬂfwﬁ 3(3-0-6)
(Sustainable Cropping Systems for Thailand)
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IAT32 6702  Sustainable Cropping Systems for Thailand 3(3-0-6)
Prerequisite : None

Study of optimizing productivity in regional context. Field-based.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for optimizing productivity in regional context.

2. Conclude and discuss about optimizing productivity in regional context.

IAT32 6703 n1saaasNLINEasuasnIsdvialelad W seTami 3(3-0-6)
(Agricultural Extension and Technology Adoption)
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IAT32 6703  Agricultural Extension and Technology Adoption 3(3-0-6)
Prerequisite : None
Study about challenges and solutions of technology and knowledge transfer in agricultural
extension and technology utilization. Discuss local and global case studies.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Plan and select tools for study about challenges and solutions of technology and
knowledge transfer in agricultural extension and technology utilization.
2. Conclude and discuss about challenges and solutions of technology and knowledge
transfer in agricultural extension and technology utilization. Discuss local and global

case studies.
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IAT32 6704 msﬁmu'wiqﬁsﬁ'qmﬁiflﬁm%'uﬁ%ﬁmhge 3(3-0-6)
(Value Chain Development for High-Value Crops)
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IAT32 6704 Value Chain Development for High-Value Crops 3(3-0-6)
Prerequisite : None
Study about strategies for crop diversification, value addition and improved livelihoods.

Industry co-taught.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for study about strategies for crop diversification, value addition

and improved livelihoods. Industry co-taught.
2. Conclude and discuss about strategies for crop diversification, value addition and

improved livelihoods. Industry co-taught.

IAT32 6705 N198BALLLSELUURNISIAASHAS 3(3-0-6)
(Smart Farming Systems Design)
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IAT32 6705 Smart Farming Systems Design 3(3-0-6)
Prerequisite : None

Study about design integrated precision agriculture systems for crop management. Includes
sensors, robotics, Al and agricultural engineering components.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for study about design integrated precision agriculture systems
for crop management. Includes sensors, robotics, Al and agricultural engineering
components.

2. Conclude and discuss about design integrated precision agriculture systems for crop

management. Includes sensors, robotics, Al and agricultural engineering components.

IAT32 6706 WIANTIHHNARAWTIATNNY 3(3-0-6)
(Crop Product Innovation)
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IAT32 6706 Crop Product Innovation 3(3-0-6)
Prerequisite : None

Study about application of design thinking methodology to develop innovative crop-based
food products tailored for regional markets. Industry collaboration.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for application of design thinking methodology to develop
innovative crop—based food products tailored for regional markets. Industry
collaboration.

2. Conclude and discuss about application of design thinking methodology to develop
innovative crop-based food products tailored for regional markets. Industry

collaboration.

IAT32 6707 WIANTTHUALAIHEIEUVBIGANMNTTNURE FINAIATWNY 3(3-0-6)
(Innovative and Sustainable Crop Industry and Business)
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IAT32 6707 Innovative and Sustainable Crop Industry and Business 3(3-0-6)

Prerequisite : None
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Study about the innovation and sustainability of the crop industry and business; BCG'
economic model such as bioeconomy, circular economy and green economy (Bio- Circular— Green
Economy Model); Sustainable Development Goals (SDGs); social development and environmental
preservation in order to achieve stability and sustainability (ESG); and the philosophy of sufficiency
economy, which is the key to economic and social development of Thailand.

Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for innovation and sustainability of the crop industry and business.

2. Conclude and discuss about innovation and sustainability of the crop industry and

business.

IAT32 6708 miﬂ%’ué"wi'amsm%ﬂuu,ﬂmﬁmwgﬁmmﬁcfumsmﬁmﬁ“ﬁ 3(3-0-6)
(Climate Change Adaption in Crop Production)
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IAT32 6708 Climate Change Adaption in Crop Production 3(3-0-6)
Prerequisite : None

Study about building climate-resilient cropping systems. Includes climate change policy in
crop production dimensions.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for building climate-resilient cropping systems. Includes policy

dimensions.
2. Conclude and discuss about building climate-resilient cropping systems. Includes policy

dimensions.
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IAT32 6709 Ansisensiiulnvasansmansinuiy 3(3-0-6)
(Crop-tech Startup Accelerator)
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IAT32 6709 Crop-tech Startup Accelerator 3(3-0-6)
Prerequisite : None
Students join an accelerator to advance their own venture or work with startups on
challenges like business model canvas, pitching desk, market validation, product-market fit, piloting
and partnerships. Mentorship from entrepreneurs.
Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:
1. Students join an accelerator to advance their own venture or work with startups on
challenges like business model canvas, pitching desk, market validation, product-market
fit, piloting and partnerships. Mentorship from entrepreneurs.

2. Present pitching deck for funding agency.

IAT32 6710 msmnutmzmsﬂmﬂmitﬁu‘fmmam%wé’wé’ﬁuﬁﬁ 3(3-0-6)
(Crop-tech Startup-Venture Capital and Scaling Growth)
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IAT32 6710 Crop-tech Startup-Venture Capital and Scaling Growth 3(3-0-6)
Prerequisite : None

Covers strategies for venture funding, evaluating croptech investments, overcoming
challenges of scaling innovations in agriculture. Includes case studies.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tool for strategies for venture funding, evaluating croptech investments,

overcoming challenges of scaling innovations in agriculture.
2. Discuss case studies about strategies for venture funding, evaluating croptech

investments, overcoming challenges of scaling innovations in agriculture.

IAT32 6711 TNLmaqsﬁ@ﬁﬁuﬁmﬁ'ﬁmsLﬂﬁﬂmmmﬁﬁeﬁu 3(3-0-6)
(Crop-tech Business Models for Sustainable Change)
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IAT32 6711  Crop-tech Business Models for Sustainable Change 3(3-0-6)
Prerequisite : None

Exploring innovative business models that drive sustainability, improve livelihoods and
increase access to resources. Cases from agriculture, renewable energy, creative tourism and
healthcare.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for exploring innovative business models that drive sustainability,
improve livelihoods and increase access to resources. Cases from agriculture,
renewable energy, creative tourism and healthcare.

2. Conclude and discuss about exploring innovative business models that drive
sustainability, improve livelihoods and increase access to resources. Cases from

agriculture, renewable energy, creative tourism and healthcare.

IAT32 6712  LNHATATHINETTH 3(3-0-6)
(Cross—Cultural Agriculture)
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IAT32 6712 Cross—Cultural Agriculture 3(3-0-6)
Prerequisite : None

Comparing agricultural challenges and innovations across developed and developing
contexts. Students spend 1-2 weeks on research exchanges with international partners.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:
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1. Plan and select tools for comparing agricultural challenges and innovations across
developed and developing contexts.

2. Students spend 1-2 weeks on research exchanges with international partners.

IAT32 6713 BNA19INIUSINARLLLARIVIEINIS 3(3-0-6)
(Practicing Transdisciplinary Collaboration)
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IAT32 6713 Practicing Transdisciplinary Collaboration 3(3-0-6)
Prerequisite : None

Students work in cross—disciplinary teams to tackle complex, open-ended problems at the
intersection of agriculture, technology, policy, economics and the environment. Business and industry
sector join mentored.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Plan and select tools for work in cross-disciplinary teams to tackle complex, open-
ended problems at the intersection of agriculture, technology, policy, economics and
the environment.

2. Discussion about work in cross—disciplinary teams to tackle complex, open-ended
problems at the intersection of agriculture, technology, policy, economics and the

environment. Business and industry sector join mentored.

nanarileyniLAe Special Problems uaz anfiafnun (Co-operative Education)
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IAT32 6803 iUsywiNtARsE AU MARFANET 3(0-9-9)
(Graduate Special Problems)
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IAT32 6803 Graduate Special Problems 3(0-9-9)

Prerequisite : Consent of the School

Advanced study and research in the selected topics in modern crop science.

Course Learning Outcomes (CLOs)
Having successfully completed the course, student must be able to:

1. Perform the research proposal and conduct the research experiments on the subject of

modern crop science.

2. Use information technology for searching research articles related to their topics

effectively.

IAT32 6804 &WAIURAAANET 8(0-0-0)
(Graduate Co-operative Education)
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IAT32 6804 Graduate Co-operative Education 8(0-0-0)
Prerequisite : None

Work with private and/or government sectors for at least 16 weeks. Manage collaborative
crop production or research in industrial crop production, present, and discuss the work results after
finishing the co-operative education.
Course Learning Outcomes (CLOs)

Having successfully completed the course, student must be able to:

1. Apply knowledge and skills in crop science and related fields to real-world decision-

makings in research or modern crop production.

NNIAINLIRNRE (Thesis)
IAT32 7901  ANeNHNWUEILAUANTT TN WN 1.1 Tsiaandn 60 wiasfin
FYISAUADK : WPEAMHIFLaLREIANAY
a v dl L4 ! a2 o/ a o/ a
nTATENB A NENY Tl Yy Sy e Uodin
NRANENTITIFEUENAIANIIsEAUTIETUN
RNANHYITINIRIIEAT IR AITNEINIT AT

o o %

1. 9NN AN uazU TR ATaIUgs

2. maluladansmumadinsunsduAnisysemideedefilssAnEnm

5. Anwlinngitiymuasutladgmymeniideiugs Taelinquiifasdes
4. AMTTALaTIAN1siaya N19E19BIBNATT WATIILTHNAN19I9Y

v

5. FAMNSURAYD LAY NIWIINAUN DU A

Y

IAT32 7901 Ph.D. Thesis Scheme 1.1 not less than 60 credits
Prerequisite: Consent of the School
Research leading to the completion of a Ph.D. degree.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Plan, proceed and conduct the advanced research experiment.
2. Use information technology for searching research articles related to their thesis topics
effectively.
3. Analyze and solve the problem of the advanced research by applying the appropriate
theory and assumption.

4. Analyze and organize the data, cite the information, and prepare a thesis report.
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5. Responsible and co-work with others.

IAT32 7902  ANenHAWRGszAUARIwRTAR WKW 2.1 Titaandn 45 wiaafia
FrnisAunan : lngauiureUanIaI2AT
a v dl L4 1 2 o/ a o/ a
N1IFLNDAITNENLY TN LI Y Y1132 19 H UDTIR

Nm‘i’Wﬁ’msL‘%ﬂuﬁﬁmﬂw‘faszﬁusw%’m

UnANEITANINIEREHEANAINNT0 A9Tl
1. 919UKY ANEWLATU TR WATeTWg (5

Tmaluladansaunadinsunisduiniioyaeideedefilsy@angnm

1
a 2

Amsiifymuazud lilaymnsnnddeiugs Tnalinquififeades

AATUATIAN1TEDYA N19819BBNET WAZIIBITUHANITITY

%

AAINNSURAYDU WAL NTIHIINI LN DU (A

U

S

IAT32 7902 Ph.D. Thesis Scheme 2.1 not less than 45 credits
Prerequisite: Consent of the School
Research leading to the completion of a Ph.D. degree.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Plan, proceed and conduct the advanced research experiment.
2. Use information technology for searching research articles related to their thesis topics
effectively.
3. Analyze and solve the problem of the advanced research by applying the appropriate
theory and assumption.
4. Analyze and organize the data, cite the information, and prepare a thesis report.

5. Responsible and co-work with others.
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IAT32 7903 Ph.D. Thesis Scheme 2.2 not less than 60 credits
Prerequisite : Consent of the School
Research leading to the completion of a Ph.D. degree.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Plan, proceed and conduct the advanced research experiment.
2. Use information technology for searching research articles related to their thesis topics
effectively.
3. Analyze and solve the problem of the advanced research by applying the appropriate
theory and assumption.
4. Analyze and organize the data, cite the information, and prepare a thesis report.

5. Responsible and co-work with other
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