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HEAE (PLEMARE - B/ aanma e - K1)
leourge conbent and hemsewrerk'zeheduleftests schadube)

1|"|.I!q.'..'i I II'I|I"!|I|III:|i:II"Z

oo E e il rocen mweaesedEs Lo and emen 18

Woen P raroeal aeocoer eratodise Pherolie contpeenls
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Yoo s 10 Propesal sorepresieon sl G

Wiws La et prepeisals: |

Voosrs Tein Prevect peocpoea = 1
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leval sttt

Tenl o= m

EMEFEEA 0L - fid -~ ¥R - 2% 1)
textbeck & other rofarmce)

Ploae mualmdines: Bleilenls, pealivozions an poospueeras s oea Wil ol e, sl e
Meinr Loz chinn o sbeageegad e e Pl

2 BT wnye o Laaeacmeonels e S ewdo e el Qe alz s ool =pemgser.
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Aty Thas oclics, z lamann Bres=s,

WRAE (WA MG RS 3 )
(tenching atde & trachers welksite
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fefice howra)

N R B L el

HA TR R AR RO A

F3185 H498
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WELH bl

fcourse narra] Eng.)

B BRATRE |

Bislogizal Activity Methads

T I I
[eHering dept.] ' '

iy

AN ACE
[course typel

—_—

BNEER
[teather)

._EE
.:}

- o
idepartment}

i LETS M L ET

: [lanpuage)

sk
[semester)

A

WiT

[course descoiption)

G N R L

LI R AR

e

SEWEEW |,

(preragulsites)

ERTZ B R A R PR 56}
frelevance of course objectives and core learning
outgpmes)

It re il o

{teaching and assessment methods for
i course ghjectives]

FEEE 0 BEDD - [afmt

R

FRE

-
LI =
I

1. it _
ER | B K
L R
ik

Fii]

1. B i A

= 0 Z.

2. Fu s i)
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RIRAE (ATSHNAE - BIFF RS NRR el - M)

feourse content and homeworkfsthedulo/tesks sehedulo}

A
3. H
- IR LTI

F3EH H498
45 FEAZSTHEBIED - 388 /456 E

- 198 -
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1007 AT
11277

12, B:bon TE I

1306 |

14. 2

15l a2
15,0 | e wae
17 &= ¥
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BHHR A

levatuatlon)

1o i) s
2. LW |30%)
IR A b Y
4, £1ai M |30%)

e HEREH (W - P - 3w - 10 - W8
ftextbook & other referende)

1. Armstragrg, O 2007, Oxicative stross ama-kers and antiexridant pretocals, Hunana Press,

2. Parimelarhagar T, Z016. Pharmacalagical Lasays af Plant Based Matural Preducts. Springer
Irternational Puklishing.

3. AR

PR S EATIE A S PR 7 R )
fteaching aids & reacher's website)

(A

R S )

jofflce hoyrs)

e IS Vi

AATE R W TRSCARE A XA

E338H -H498
48 FERSTHEBIED - 85398 /4568

- 199 -




[ v 7 ERE A £33 B B K 4

[k

fcourse narra]

i

{Eng.}

M g

Flaat petabolomics mstramental and Spectroscape Aralysis

M T
[eHering dept.]

WAL=

i o=l S =
LTI T LI

SRR =AY i) L

iy

[course typel

- i3 ok 2

s R 2 W

{credhs) [teacher]

- o
idepartment}

i LETS M L ET

- S

: [lanpuage)

] L BRARA [ 24K
. [semester) '

WiT

[course descoiption)

s S TN TR FTIR - GEAMS - LEE L AR R i - —

TR o I BT R RS L P

FOERRR-EW

(preragulsites)

ERTZ B R A R PR 56}
frelevance of course objectives and core learning
outgpmes)

It re il o

{teaching and assessment methods for
i course ghjectives]

FEEE 0 BEDD Bt %) o el FRE

1 fh LT =
Wt EEA
moEt A
10 cH e EE 1
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3t Fach e ek 34
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TR IRY 3oaiile G
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e D G EE
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B Al R e MR E
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a iR
TOREIELE 20

|l i

BRWAE (HRRAEERE - BIE MR T - M)
feoursa content and hameworkfachoduleftesks schedulal

1 kR
2. 4t W R R
3 e TR Y

F34EH H49E
R EEBAZSTESIED - 38408 /H568
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levakuation]

I T
2. [VE R [30%)
3.0 F2L] 130D
4, G5 [30%)

FFRESESRERE - fFY - W - {TEHK - ®IR
ftexthook & cther reference)

1. Frgsrner Wooand [as [0 8, 2075 Metabaclomics Taols of Matural Fradug? Dizcousty Sprnger
Scienca+Business Madia

RTEELE ( PRI I T P e )
iteau:hiﬂ aids & teacher's website)

|. : '.:j'r :'n"i A

R TR G

{office howrs)

T R B tl R P

A TEWR A - TR RERETR A ST |

F3585 - H498
48 FEASTHEBIED - 418 /4568
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69 = T PRS- T FAEAART
Course _ _ _
:Eng.i Plant-Microbe [nteractions in Sustanable Agriculture

name

FAZEMD S LU IR b kel Bl

Offering Academy af Circular Eronomy-Plart Health Degree Program

dapt

% = TR =1k I 2 = EE | DA

Course type | Elective Lrechr Teacher | Tac-Ho
Chang

el Flant Health Degree  [#£:REEZ | Enabsh/ [ MI=¥E [ 1111

Department | Program Language | EN] Lemecker

AR The emmerging area of plant-microbe interactions determines the

ourse shipe af macern sostainahle agricuure, This Course aires to

description | uncover the relaticnship of plants and nucrobes (espocially at the

molecular [=vel), and facus on the application of microbes

agriculture.

F3685 #4985

AR _EBZSABIED - 5428/3856 8
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Prereguisites

P LRI AR AL (%)

Relevance of course objedires and core learning

FLEid el kol A e -]

=

da

CHILC OIS Teaching and assessment
methods for course
ohrjedtives

TR s AL LRt HEH

Db e five Coa putcoms Flatin Mathods X

Aziesse
et

1. Intreducti | Basic knowledge T0% Ciral prezentation | Report

onof the | Studdy design 15% Grornpy ciscussin Hresant
concepts | Tramsferable skill 15% Caces ctudies atian
of plant Farticip
microbe atian
nteragtic

M

F37H H498
45 FEASTHEBIED - 438 /456 E
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Z. nelerstan
ding the
i sight in
malecular
plant-
microbe
W Rra
ms P L

4. Canes
studies of
[lant
microbe
wrteErachic

ME

EREEE { PR - 2l E/ERA - i )

{ourse content and komewoekfscheduleftests schedule

Counse schacula ard aotline:

Week 1. Introduchion course introducticn and bref of o reports

F388 - H498
45 FEAZSTHEBIED - 448 /456 E
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Wank 2. Concepts of plant micreke interacticns (PRAND
Waek 3. Maodel systemns of plant-rmicrobe interactions
Waak 4. Flant immuone systerms: signalling responses

Wleek o Mscassion: friends or foes, what determines the bereficial

microbies on prathgens?

VWeek b Plant immune systems: redox burst and cell death
Weask o Duscassion Hite doresistands proteins actieate call death?
Week 8. Virulence factors of pathogens: bactena and fungi

Weazlk g Caise ssin: Hiwe da pathogpens evilee nicrvel virlar g

actrates?
Waak Lk Midtanmm axam
Waek 1L Virulence factors of pathogens - viruses ard nematodes

Waak 12, Discassion: Why do some pathagens naad s2omany

efectars whereas others need a few!?

Waak L3 Benaficial microargarisms and their impact on stiesses

Waek 1a.  Discassion: How do plants errerge wicth beneficial

MicFgpganismg while restricting pathorgend ab tha same bimsy

wWeek 15, Beneficial microargarisms and their impacts on plants

abiiotic stresses

F398 - H498
45 FEAZSTHEBIED - S45E /456 E
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Waak 15 Carrent PRI Eintachnelodgy inoagrizulture

wWaek 17, Discassion: How can we translate basic research into

ernercying crop plants?

Week LY. Fmal reports: Projec: plan presentation

BNRENT

Evaluatizn

Graup: discussion parficipation (305
Presentation [20%)

Mini report (505

L EAEZEH

Towtbook B othor reference

L Boudrah, K. Brisson M. B Daayl, B Modacdae Saat-Ad robe fatarae fiors (CARTL
2009,

&, Tyacn, 5., Kuriar B, Sabanan, B, 5% & Nacda, & K Plaar-Adfcrobaald Intango fion s
AT St Agicetoal Srofecheaiogy (CRC Froce, 2041

3. Lugtenbery. B Pringgmias of Plard-Adcnonde fodarae ficans Microbes for

Sucrainabie Agricudture (Springer, 2024)

F4085  H498
45 FEAZSTHEBIED - SB46E /456 E
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4. Hakaam, K R, Tombulaghs, H. & Tambulagha, G Blanr Oerees Traads andg
Agghcairons (hpringer. 20016,
5. The Tep LG Unanswereel Quasticns of MPRAT

o A AR

o Erk ik

Teaching aid & teacher’ s website

o =R ES

Office hours

Zi | = 10~11 ¥

F418H H49E
R EBAZSTESIED - 38478 /H 568
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fcourse narra]

B AT PR M T R s T A

1Eng.}  Mass-ganng of Insests fa- Agriculku-al Apphzation

i i i pE -5 ke Plant Health Degiee Pregram
[eHering dept.]
I;'|:'.-':l'|-
Mg . : b L o
L3 Electiwe z Chang-Kan
lcourse typel i | [oradlts} [teacher) s EE .
i n
ﬂﬂﬂﬂi Plant Health C-egres i Frira] Englizhy  [HIAHA L
(deporiment] | Progiarn language) | EMI [semester

W2

[course description]

Te mass-rearing of insects for agnicy tural application s pracually crucial
in recent years. Lats of baneficial incects had already bean utilizead ir hurnan
lifa, and becarme the irmportank applicatias foar v The zilk frem Scobps mar,
hoproey and pea len Troen Agdy meifecn, ardd reain frarm Keergr Insea, Theose
eroramic inserts hac been massvely rearad for decades, and let human create
warious apriculture products or aoplicatior. While tne climate change and
pathagen infectioh nad bercma argert problem in this certorg, we need to
irnpiewe rus reanng skills andechmes e pooeeet bee efical msec s, Snodeselap
new rearing tashnics asd methods are impertant Far us 10 thes class, we will
teach students how 1c find tae potent 3l berefic al insects or ugebul insacts,
how to warfy thair app ication, and what are their valua in our agricu ture.
Witheut the daukt, the core value of this class includee disrovering acWweantages
a* mass-reaning of msactz, making nzects beccme logh value agriculioral
progducly, angd redlicing P needy cl naecly o aur life,

SRR

{preraguisites)

{Mat nacessary)

ERTE B R ER L AT T AL 6]

trelevance of course objectives and core learning cutcormes)

BRAW - ERNERSR S
[reathing and aosessment
metheods Tor course ohjaclives)

. ECEL : o . .
HiLER LR - R iz 20 Paprs
1.To anderstand the advantsges | L. Independent
and.an-ullcatln::-n ':'_f macs-rearing thinking 20 — Paser e port
of ineects. Learning the zklls, | 2. Searcing reference )
20 prasantatian Ciral prasantatian
kricon ledpe, £ practizal and eval sating ther , ,
25 aroup Class giscussion
CHRENCroe scade mis value . .
, . 25 o Ecussion Exanination
2.To explore the potertial useful | 3. Basic knowladge 20 Fase cludes fe o
incecte and Find ng the method | 4. Creat ve thinking B
to reaning then. 5. Tramsferable kil

F408EH H498
45 FEAZSTHEBIED - S48 /456 E
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3.The reguirament of animal
fzeding iz growing im recen:
vemz, To deveap the edible
ireeehe s et for iveslock o
a nowel solution to rescue

fzeding izsus.

BN E (RUERE - HF BRSNS T - fREE)

lcourse corent and homeworkfschedule/tests schedula}

Waek 1 The courza introduction and viewing the syllabus

Waghk 2 ZWand L Hof inszcts (The definition Entornclegy)

Week 3 The characteristic and morphalogical structure of insects

Wioek 3 The higgivers ty and takcnamy of nsects

Wiz ek Imgect Transfarrier — Mebamotphos

Wiezk 5 Aguatie nsects, social insects, agricultars pest, urban pest, and dizease relatad to insects

Weszlk 7 Large scale inzect rearing and armmal welfare which inseecs are warth o rear?)

Waek B Gi-lagged livastory: edible ins2ct tarming, collaction, and marketing |8 billion by 20300

Waek 2 Midtarm report and Ciscussion

Wieck 10 The sustainability of irdastrial inzect mass rea-ing preduction: zera waste goals baraugh
b-pe paducl ulilizabicn

Wiek 11 Recent adwvances in insect rearing nethadelogy tc promaote sciertific rezeach and mass
producticn

Week 12 Insect rearing bechniques fer Biolopical control programes

Wiaek L3 Mass rearing af matural enamies and benehoial insects

Wiagk LJ Kass rearing of insects for the sterile irsect technique

Weeek 15 Pioklerms 1. I-dustrial reanag of edible inzects cauld be a vajor saurce of new Bielogical
I MW ESIE NS

Waek 1& Problerns 2. Cost, waste, helf life, environment, and staole artificial dist

Waek 17 Cace stadies and Discussicn

Week L9 Fimal exam [Desigr a program for massive nsects reanng|

REHTR AT

fevallast ion)

Aefendance anrl peeformance ¥0%
r14d term report; 23%

Final axarm: 25%

Paper repaort: 30%

F4385 H498
45 FEAZSTHEBIED - 498 /456 E
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PR L HEE O (WS - R - 8 - (VR - oKEE
itoxthook & other refercineg]

*ERA:

=  Encyclepsdia ot Encomclogy 4 Volume Se1) 2" Edition, By lohr L. Capinara, Publisher; Springer
Saerce & Business Madia (2005], 1SEM: 1302262327, 9751402062421 4346 pages

» Advances InIngegt Reaning Tor Ressars 1 And Pest Management, By Thomaz E andesor ard Narnan
- Leppla, Publishar: Rgutlegad [202 11, 5BMN: 9780429043246, 522 pages

=  Focus on Insect Rearing Methodzlogy to Promote 5ient fic Besearch anc Mass “roductior, By Man

P. Huynh, Kent % Shelby, Thamas A, Coudram, Pablisher: BMOPI AG [2021), I5BY: 3035524924
QARRNARS 20944, 1R page s

PRIEERE SRR MR AR i )
Eteal:hini gids & teacher’s website)

1. The handcut o take homne messag=
2. Cnhnea open aarnal

P2 BN T

lafflee howrs)

E-ma | gppainiment [FMON tc FRI, oo 29000 15:00]

F4 85 H498
45 FEAZSTHEBIED - 508 /4568
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ToErie name

EEFRTELEPI TR S LRRRE e TEREER -

[Erg ) Bipsontrol

SRR T RRRTE A PRl

CHaring dept. Flant |lealth Degree Pragram

: Rk Sy Fi PR e ot

Cowurss type Elzctive Crediz Tezchar Tax-Ho
Chang
MF:
Cheng-
Karg
Tang

N Plant Health a5 Enghsh/ | szt | 1111

Depa rttwart Negrae Program | Languaga FRa Sermester

i M
Cautse
description

Biczarmbil agents bave hecorms the maper players in oo asTanable
apriculiura. This cowrss will imtreduce different types of biccontnal

agants and their applications.

R Lt X
Prereguisites

Mzt nacassary|

Tt [LARAIEE U TEIR R (%

Relevance of course abjectivas and core Jeaming

1_

o W R Y et i

PRI e Teachlng and assecsment
e thedds for caurse shpectives
wECLE i T A ek S
Zhjective Co-e ouioome Fatio 4
Z. Understandin | Basic knowladpa | &0% Cral presentation Rapart
g rthe cancept | Creative 203 Group discussion Present
af laiscantral | thinking 20% Cace studias atian
Z. Rhaanng the | Tiansferatde sk | Pat g
currant atian
bioconzrol
agents

3. IMNawATion n
hiocensrel

PR T AW E (R A

Y RE)

Course content and homewerkf=chedule ftests schedule

F4585  H498
45 FEASTHEBIED - 518 /4568
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Courss schacula and outline:

Weszk 1.
Weeak i
week 3.
Wagk 4.
Waak E.

week &

Wash T
Weak 5.
Weak @,
Wweek 10.
Waek 11.
Wazlk 13,

Waek 13.

Weak 1d.
Weak 15.
Wenk 16,
Wazk 17,
Wesk 18.

Introduction: background ntroduction and course schedule

Berefizial microbes: where ta finc thermn

Berafizml micrabes: haw te “nd Eaaem

Funct'en of beneficial microbes in agriculture

Discussion: fird ng mew banaficial micrabac ar nowvel stratepies for
enhancing plant health

Plant graweth pieceemating rlerabactena e avellarabinm af abanefasic
stresses

Gaciliys zpo

Facudonengs Spo.

Etreptarmyces Spp.

1 eEren earririalicn

Biorhemica oesticide and plant-produced pasticide

Micrabial pesticide - Entemopathogenic fungi (Aeauweric. Wernorhizum,
and (nria)

Micratal pesticide - Lntcmopathegenic nematcdes (5teinereme and
Heterorhabaitis}

Ficrabeal pesticide - Entcmopathogenic wirus (N2 and GW)

Frarm labaratary toowild Feld af apestiedes

Pesistance te gig-irseeticides or haw te enharse their sustainabilioy
How biotic and abict't factors affect applicaticn of biopesticides

Fimal rernarks and ciscuszion

PR L
HURER A

Evaluaation

Group discussion participat on [90%)
Presen Lation [51%)

Fifdiga R
Textbank & other rafererca

1 ‘White, ], “umar, A, & Droby. 3. Microbiame stimularts %or crops. (Woodhead
publishing, 2021}

2. lagaah, 5 Biacantrzl agenks and sacaadary pastalalizes. |\Woadbkead
publishing, 2020

d. Grzen, Y. Biccontrol agents: tyoes.applications, and research irsights. (Hova
Science Pulhshers,. Inc., 2017

d. Geeyrnry, B L. The manuoal ef b ceentral agants, {Bemis Srep Preduehicn
Council, 20:14)

5  BioContral lournal papers [Fotoa S v siringer camyfou s A0 34

AR

Teaching aid & teacher’ s wehsite

|t woould be annaunced antne ¢ asses)

F4685  H498
45 FEASTHEBIED - 528 /4568
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.:. | :, .Tﬁ_ |__ R 1 |_ !_..'-_'I. I',- _.I.':'i I:
bRt
course name] 1Eng.}  Erwmranimental Manomatenals and Green Technolagy
MR S
[eHering dept.]
RN o g , | B e
[course type} i feredis) [teather)
MR RT g AN - B ’
{deparment} o : [lanpuage) - |semester) '
WiE R 1 DY LR D R P o LRI N SO b SR nal AR CA
[course desoription) | 'n ORI CTEL | s RE AL L W TP T g B
R ER "
(prerequlsites)

ERTZ B R A R PR 56}
frelevance of course objectives and core learning
outgpmes)

It re il o

{teaching and assessment methods for
i course ghjectives]

HEaE . CBE -[rm Y] ERAE 3 Waken
10 i iy L L I P )
||.| Il\..JTrIJiLPLIJ__II‘ -'.l-ur."':'::_'__'|l I-I
Bl ! '-||-!"-;-h_"-1.1'_' y L RER
. = - R i .-_ T, Mt _ I CO O I | ||
'y IHF_'_‘E I ? TI_'. '.1I_ 35 iy T
|" R TTET -'.+-f I: 'J| T 3k .- S
\_1_.- -_I 17 a ik .EEHI-C
3. J_ II-. " il .._. 3 .|-|.‘II:.H -u'_-#':': aFL TR
TN R T o e,
i il
WF‘Q-‘E’ (R-AREAE - BiE  EREm R Fal i - (M2

lcu-urse content and hnrrmwur!-:fs:heduleftesti schedulse}

L

I.. TR T
e e 'ITL o H Surtace Moditicat'on onCarben Surtace

o L I.-Hl'.-ul.'_.- e Frj i:%: Reszearch Methodelogy of Erwironmental Manomatarials

ECER LR Iinstrumentational Analvsis of Snvicenmental Materials

,'|'-' % — &5 L} 2] Instrumentational Analysis of Sneiconmental Materials

Jai”l TR F T Intrad wetion on Catbar aceous Mateaals

vt et vated Carbon

1. - RN f 40 Introdustior to Manomaterials srd Green Enargy
: |:.'| Carbern Fibars, and Carbon Malzcular Sieve

ol - U1 B Lu kg

F48 85 H498

R EBAZSTESIED - 38548 /H568
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£ E Midtarm
10, G Bhotacatalysts
11, -7 g o fem 1'-'*“2 I Meval Crgan i Frame werks
17 ~;._r. 0 ot AT Metal ard Transibucn Metal Qe Catalyors
13 ! e 5D|Elr Encrey
14. =3'—|r"* R S Zeaite and Zeclite-like Materials
15, = the e BHL Carken Manatube and Ful erenes
14, |1 1". N -T'.'. & E T L) Grcup Presentation and Ciscussion on Snginearing axample
17, e F-n &tk " [2)Group Prezentation and Ciscussian o0 Sngineering example
15, i %P5 -E " A ¢ Finaland Term Papar Due

BEARTTE,

levaluation)

AL 10%

B a6

Lk ® a0

B LU e 1

NEE T 1Y%

FEEERARHEE - fFF - BB - {55 - HED

ltexthook & other reference]

T, & R Lt s R R P | (2008)

2. ventra 2t al. [Eds) Intraduction to Nanoscalz Science and Technology, Kluwer Acadamic
Publishers (2004}

A, drassian, ¥ H{Ed. | Envwonmental Catalysis, CRC press, 2005,

EEFP R ( FEhiE A ST Ao A )
lteaching alds & teacher's webslte])

..
HTE

T S )
boffEce hawre)

Email 5 - % 7% 5 10.00-15:00
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Introduction to Social Data Analytic and Its

Applications
HIEFRRE : 2022.10.14~11.18 ( BHEAFH ) 09:00-12:00
i 8
am | 2 124 e Fog =
Pre-class.
- Brng own device (Windows 10 or hacO3, no tablers)
- Al sofrware Sapplicatons wsed s chass are open-sourced
- Programuming iocloud plasforms [BSrdio clgd, Google
| Caraly) University of Texas at
- Resommended accounts; Gith ik Dallas, Associate
10 8 14 2 INTRODUCTTON T DATA SCIENCE: an overview professor Karl Ho
1. Whats L""_JH Lrata? hitps: fprofiles uidallos
b Theoey of Dt Cieneratsan edu/kvho
o | INTRODUCTION TO DATA SCIENCE: an overview
~ | e How toequip for data scientist
3 [WTRODUCTION TO BATA SCIESNCE: an overview
> . Tools For professional data scientises
Pre-class:
- Install B, BSmodics, Pythen and Jupyter Neotebook
- GirHuh account
4 DATA PROGRAMMING BASKES -
an mtrsduction e the most commanly nsed programmmng bnguages
Dt Scences Pyehon, R and 301 TR T e T
i Howr toostart programnang: :
h.  Beat progrmmang pracices ; {:L,_ﬁ i
10 A2 3 DATA PROGRAMMING BASICS AFE HREERR
: . DR |:-[|1 r{lg_r.n'cd ]'.l'{":'q-lr:-pm{-nr Erveronment F’-‘{-Eﬁ
: do Puthon programming basics fp-/ El-schood nohu ed
L Hﬂnds L] g Bl T |"'.-'r|'|i.'|-n i {lm‘nh‘:.-u‘] ??.‘u:i.l] mc_:u_'li..;l -r|:4|h,:| Mlﬂ_lll
DAT A PROKGEAMMING BASICS
e R programening Dasics
fi *  Hands-on: Buald visualeanon dashboard
£ RO and darabase
*  Hands-on: datebase management system on database server
DATA COHAECTION METHODS -
Introcucing hifferent dat collection methods from small data (e
T | surveys, interview) to big data (g, social media, web daea) HriRiEamitdi
L Made data and Found data HEE 848
R B b Dara pencration and dara struchune b e minadcedin
DATA COLLECTION METHODS YRR B
] Ll ; =
. Designing data collection schemne phpther=21
9 DATA COLLECTION METHODE
d. AP and non-API methods
WR4al 10 ;[.:l."'ﬁ-l.l."ll. VISUALTZATION — _ ] -
Thiz course medule covers basic theory of daga wiswalication and
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