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<Cytotechnology > Syllabus for undergraduate of OUC

Course name : Cytotechnology Course time : 32/2
Course teacher : Huarong Guo (ZR#LE)

1. Course Overview

Cytotechnology is a kind of biotechnology at cellular level. It can be divided into two
parts of plant and animal. For plant cytotechnology, the following contents will be introduced
including: the history of plant cell, tissue and organ culture, the term of cell totipotency,
laboratory facilities often used, aseptic techniques, media composition and preparation,
initiation and maintenance of callus, induction of organogenesis and somatic embryogenesis,
suspension culture of dispersed plant cells, culture of isolated roots, anther and pollen, and
protoplasts, micropropagation by bud proliferation, protoplast fusion and somatic
hybridization, cryopreservation of germplasm, the principle and protocols of often used gene
transfer methods, achievement in transgenic plants and the biological safety, etc.

For animal cytotechnology, the following contents will be introduced including: the
history of animal cell culture, biological features of cultured cells including morphology,
attachment and growth curve, equipments used in animal cell culture, components of animal
cell medium, preparation and sterilization of medium, serum-free medium, primary cell
culture and subculture, cell ling, cell cloning and selection, transformation of cultured cells,
characterization of cell lines, contamination of cultured cells, cryopreservation of cultured cells,
cytotoxicity, embryonic stem cells, nuclear reprogramming and induced pluripotent stem cells,
organ culture, histotypic culture and organotypic culture, animal cell fusion and hybridization,
technical principles and protocols of animal cell transfection, transgenic animals, genome
editing like TALEN, CRISP/Cas9 and NgAgo-gDNA, and production of cloned animals, etc.

2. Student Learning Outcomes

After you finish this course, you will understand the principles and protocols of a series
of advanced techniques on cytotechnology. And also your skills on reading, understanding,
writing and speaking academic English will be significantly improved.

3. Course Expectations

To improve the learning effects of students, you need to prepare and review the
courseware, figure out all the unknown words and terms with the help of bilingual textbook
and dictionary. Be active and speak out your questions in class. Finish the mini-test carefully
and as soon as possible.

4. Assignments
Mini-tests for each chapter are provided immediately after class and you need to finish
them as homework.

5. Books To Purchase
Huarong Guo, 2011. Cytotechnology/4Hf8 T2 /K. Ocean University of China Press,
Qingdao.
Di Wang, 2003. Cytotechnology. China Agriculture Press, Beijing.

6. Grading Policy
Your attendance in class is mandatory. You may take two exams during this semester.
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You will take a midterm exam after we finish the first sixteen chapters (Chap.1-16) and then
a final exam when all the remained chapters (Chap. 17-37) are done. Both of the midterm
and final exams are taken with closed books and notes. Every score you obtain will contribute
to your final score counted by an equation of Final scores = mid (40%) + final (60%).

7. Course Calendar

. . . Laboratory
NO. T
(0] Subject/topic ime Summary works/Homeworks
Chapter 1 Introduction Introduce the history of
1 | for Plant Cell, Tissue 1 plant cell, tissue and organ Minitest 1-4
and Organ culture culture ; Cell totipotency
Introduce the laboratory
h 2 L
p | Chapter 2 Laboratory | o | ¢ ities often used for Minitest 1-4
Facilities
plant cell culture
Teach you how to wash,
3 Chapt.er 3 Aseptic 05 disinfect and sﬁenhze the Minitest 1-4
Techniques reagents and items used
for cell culture
Chapter 4 Media Introduce th@ components
. of the medium for plant .
4 | Composition and 1 Minitest 1-4
. cell culture and how to
Preparation .
prepare the medium
Chapter 5 Initiation .
5 | and Maintenance of 1 Learn t(? induce and Minitest 5-11
maintain the callus
Callus
Learn to regenerate a
Chapt 6 .
6 apter . 1 plantlet from callus by Minitest 5-11
Organogenesis .
organogenesis
Introduce the suspension
Chapt 7 Cell . .
7 ap er. © 0.5 | culture technique for plant Minitest 5-11
Suspensions
cells
. Learn to induce and
8 Chapter 8 ISomat|c 1 maintain the somatic Minitest 5-11
Embryogenesis .
embryogensis
Learn how to culture the
Chapter 9 Cult f . . .
9 aprer Witre o 05 hair roots and its Minitest 5-11
Isolated Roots L
application
Introd th
Chapter 10 mi(?rororoucae at(ieon
10 | Micropropagation by | 1.5 p Pag Minitest 5-11
. . technique by bud
Bud Proliferation . :
proliferation
Learn how to prepare the
h 11 Anth . o
11 Chapter nther and 0.5 haploids from anther and Minitest 5-11
Pollen Cultures
pollen
Chapter 12 Isolation Learn how to isolate,
12 and Culture of 0.5 purificate and culture Minitest 12-16
Protoplasts of protoplasts
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Chapter 13 Protoplast

Introduce the methods for

13 | Fusion and Somatic | 0.5 protoplast fusion and Minitest 12-16
Hybridization somatic hybridization
List the types of plant
Chapter 14 germplasm preservation;
14 | Cryopreservation of | 0.5 understand the principle Minitest 12-16
Germplasm and methods of plant cell
cryopreservation
Chapter 15 Production Production of secondary
15 | of Secondary | 0.5 metabolites from plant Minitest 12-16
Metabolites cells and applications
To understand the
principle and protocols of
16 Chapter 16 Transgenic 1 often used ggne transfgr Minitest 12-16
Plants methods; achievement in
transgenic plants and the
biological safety
Chapter 17 . .
17 | Introduction to| 1 | 'Mroductiontothe history |y g7 00
. of animal cell culture
Animal Cell Culture
Introduction to the
Chapter 18 Biology of biological featuresof
18 0.5 | cultured cells including the Minitest 17-22
Cultured Cells
morphology, attachment
and growth curve
Chapter 19 Introduction to the
19 | Equipments for Animal | 0.5 | equipments used in animal Minitest 17-22
Cell Culture cell culture
. To understand the
20 Chgpter 20 Media for 1 components of medium Minitest 17-22
Animal Cells .
for animal cells
Chapter 21 Preparation Learn how to prepare and
21 | and Sterilization of | 0.5 sterilize the medium for Minitest 17-22
Media animal cells
To understand the
components of serum-free
22 Chapter 22 Sgrum— 0.5 medium for animal cells Minitest 17-22
Free Media
and learn how to prepare
it
93 Chapter 23 Primary 1 Learh how to prepare a Minitest 23-30
Cell Culture primary cell culture
Explain the evolution and
24 | Chapter 24 Cell Lines 1 transformation of cell lines, Minitest 23-30
subculture of cultured cells
Introduce the selection
25 Chapter 25 Cell 1 and isolation of cloned Minitest 23-30

cloning and Selection

cells
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Chapter 26 Introduce the features of
26 | Transformation of | 05 /n vitro transformation of Minitest 23-30
Cultured Cells cultured cellls
Chapter 27 Introduction to the
27 | Characterization of | 05 characterization methods Minitest 23-30
Cell Lines of cell lines
cope | [ e
28 | Contamination of | 05 o Minitest 23-30
control of contamination
Cultured Cells
of cultured cells
Explain the principles and
Is f
e ;|| el
29 | Cryopreservation  of 1 yop Minitest 23-30
cultured cells by
Cultured Cells e
vitrification and non-
vitrification
Introduce the principles
h
30 ¢ apter' . 30 0.5 and protocols for Minitest 23-30
Cytotoxicity -
cytotoxicity assays
Isolation and maintenance
of embryonic stem cells,
31 Chapter 31 Embryonic 15 Cha.racter|zat|on and Minitest 31-37
Stem Cells maintenance of the
pluoripotency of
embryonic stem cells
Explain the principles and
Chapter 32 Nuclear protocols for the induction
9 Reprogrammmg and 12 and maintenance qf Minitest 31-37
Induced  Pluripotent nuclear reprogramming
Stem Cells and induced pluripotent
stem cells
Chapt 33 0O .
Cu?tzrzr Histotrgair; Explain the terms of organ
33 ’ yp 0.3 culture, histotypic culture Minitest 31-37
Culture and and organotypic culture
Organotypic Culture 9 P
Explain the terms of cell
fusion and cell
hybridization, principles
34 Chgpter 34 Animal Cell 1 ahd protocols for Minitest 31-37
Fusion hybridoma technology,
HATselection medium,
production of cytoplast,
karyblast and microcell
Introduce the principles
. and protocols for cell
h A I . . .
35 Chapter 35 Anima 2 transfection including Minitest 31-37

Cell Transfection

calcium phosphate
coprecipitation, lipofection,
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electroporation, retroviral
infection, etc.

Introduce the principles
and protocols for the
production of transgenic
animals, including DNA
microinjection, gene
targeting using ES cells
(homology recombination

36 Chgpter 36 Transgenic o5 and recombmase—pased Minitest 31-37
Animal Cre-LoxP), retrovirus-
mediated gene transfer
system, Morpholino-based
knock-down technique,
and genome
editingtechniques (ZFN.
TALEN. CRISPR/Cas9 and
NgAgo-gDNA), etc.
Principles for the
37 Chgpter 37 Cloned 1 prgducﬂon of cloned Minitest 31-37
Animal animals, protocols for
micromanipulation
PEEFAFARERERR
N T#& Cytotechnol N 0733031012
BRAK 48 L Cytotechnology BRAD ”
R TAAIR/ TR 1R/ 32
N N e
IR £ SR% RS
AT FE WobpE | 64 (32x2)
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L ARIE AR LR S, REFAERNRIEE
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EYHETRREAGFEEYARIRE. BYEEREEFRIEMERAL. ENHANE
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Syllabus for undergraduate of OUC
Course name . Biology of Plants Course time : 64 hours

Course teacher : Gong Xiangzhong

1. Course Overview

The course Biology of Plants is designed for freshman undergraduate students who study
biological sciences, bioengineering , and ecology, aims to let students to learn and gain basic
knowledge and theory of plant biology, as well as the research means, methods and skills,
and also study the methods of plant identification and classification, the latest progress in the
field of plant sciences, and meanwhile the student will gain the knowledge to develop and
use plant resources to serve our human beings.

The course includes 15 chapters, which cover botany: an introduction, introduction to the
plant cell, meiosis and sexual reproduction, cells and tissues of the plant body, the root:
structure and development, the shoot: primary structure and development, secondary
growth in stems, systematics: the science of biological diversity, prokaryotes, algae, fungi,
bryophytes, seedless vascular plants, gymnosperms, introduction to the angiosperms.

2. Student Learning Outcomes

RELEREFERBRGNEEEDEDFNEMINRAMNERNER, EREYVFWRNEE
FBR.TENEARRE, ZEEMET. 2ENTE TREDFNLEIHRIENARES,
FEERZNSERF. MBEMFLEDRIE.
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3. Course Expectations

ASGERBAEHT T ZMBFHARMBFERNERRRFERIERERIR. LWREVIERE
REBERMUREEMRAEEENEM L ERLSHER EEAEZWAN. HEXERFRER L.
ZZHEYF R Peter H Raven % RE NHEYE W F R AR# 44 (Biology of Plants), &% UC, San
Diego FHFRBZRMAFER, EERMNABNEAFZAN, WM ANBFRBTFERFHT T X
B BuE—EEaREEEN. SERELN. BRIRIREANNEYEDFIERELRF
ZHREERR, HEPHTRNEREFE, BEvEe—EREeHA. RFFE. BERTENEYED
FIAEBFRAMAFZMNY, BAEGFRFAFAECFENERENFZIRRZR, AFHFT
A& S 5EROANERZEFENNEKEFNT VAT EEEM],

4. Assignments

On the last page of each chapter, you can find the selected key terms and questions, strongly
suggest you really understand the meaning of each botanical term and have the ability to
answer these questions correctly, and meanwhile answer the following questions
corresponding to each chapter.

Botany: An Introduction

By the time you finish studying the introduction, you should be able to answer the following
questions:

1) What are the main factors thought to be responsible for the origin of life on Earth, and
what evidence supports the hypothesis that life arose in the ocean?

2) What is the principal difference between a heterotroph and an autotroph, and what role
did each play on the early Earth?

Why is the evolution of photosynthesis thought to be such an important event in the evolution
of life in general?

4) What were some of the problems encountered by plants as they made the transition from
the sea to the land, and what structures in terrestrial plants apparently solve those problems?
5) What are bioms, and what are the principal roles of plants in an ecosystem?

Chapter 1 Introduction to the Plant Cell

By the time you finish studying this chapter, you should be able to answer the following
questions:

1) How does the structure of prokaryotic cell differ from that of a eukaryotic cell?

2) What are the various types of plastids, and what roles does each play in the cell?

3) What are the principal components of the endomembrane system, and what role does
each play in that system?

4) What is meant by the cytoskeleton of the cell, and with what cellular processes is it involved?
5) How do primary cell walls differ from secondary cell wall?

Chapter 2 The Reproduction of Cells

By the time you finish studying this chapter, you should be able to answer the following
questions:

1) How does cell division in prokaryotes differ from that in eukaryotes? How are the two
process similar?

2) What is the cell cycle , and what events occur in the G1. S. G2, M phase?

3) What is the significance of mitosis? What events occur during each of the four mitotic
phases?
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4) What role does the mitotic spindle play in positioning and then separating sister
chromatids during mitosis?
5) What roles do the phragmosome, the phragmoplast, and the cell plate play during
cytokinesis?
Chapter 3 Meiosis and Sexual Reproduction
By the time you finish studying this chapter, you should be able to answer the following
questions:
1) What is the relationship between haploid and diploid chromosome numbers and
meiosis and fertilization ?
2) What is the principal difference between zygotic meiosis, gametic meiosis, and
sporic meiosis?
3) How is a sporophyte different from a gametophyte, and what is meant by the term
“alternation of generations™?
4) What are the events that occur during crossing-over, and why is this process so
important?
5) What are the main events that occur during meiosis I?  How is meiosis | different
from meiosis I ?
6) What are the advantages and disadvantages of sexual and asexual reproduction?
Chapter 4 Cells and Tissues of the Plant Body
By the time you finish studying this chapter, you should be able to answer the following
questions:
1) What is the role of the apical meristems, and what is their composition?
2) What are the three overlapping processes of plant development, and how do they overlap?
3) What are the three tissue systems of the plant body? Of what tissues are they composed?
4) How do parenchyma, collenchyma, and sclerenchyma cells differ from one another? What
are their respective function?
5) What are the principal conducting cells in the xylem? In the phloem? What are the
characteristic features of each cell type?
6) What roles are played by epidermis?
Chapter 5 The Root: Structure and Development
By the time you finish studying this chapter, you should be able to answer the following
questions:
1) What are the two principal types of root systems, and how do they differ from one
another?
2) What changes occur to the rootcap during elongation of the root, and what are some
functions of the rootcap?
3) What are the two main types of apical organization, and how do they differ from one
another?
4) What tissues are found in a root at the end of primary growth, and how they are they
arranged?
5) What effect does secondary growth have on the primary body of the root?
6) Why are lateral roots said to be endogenous?
Chapter 6 The Shoot: Primary Structure and Development
By the time you finish studying this, you should be able to answer the following questions:
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1) What is the structure of the shoot apical meristem of angiosperms, and what is the
relationtionship between the zones of that meristem and the primary meristems of the
shoot?
2) What three basic types of organization are found in the primary structure of the stems
of seed plant?
3) What are leaf traces, and how are they indicative of the intimate relationship that exists
between the stem and the leaf? What hypothesis have been proposed to explain the pattern
of leaf arrangement on stems?
4) What structural differences exist between the leaves of monocots and those of other
angiosperms?
Chapter 7 Secondary Growth in Stems
By the time you finish studying this chapter, you should be able to answer the following
question:
1) How do annuals, biennial, and perennials differ?
2) What types of cells make up the vascular cambium, and how do these cells
function?
3) How does secondary growth affect the primary body of stem?
4) What tissues are produced by the cork cambium, and what is the function of
periderm?
5) What is bark, and how does its composition change during the life of a woody
plant?
6) What is wood, and how does conifer wood differ from angiosperm wood?
Chapter 8 Systematics: The Science of Biological Diversity
By the time you finish studying this chapter, you should be able to answer the following
questions:
1) What is the binomial system of nomenclature?
2) Why is the term hierarchical used to describe taxonomic categories, and what are
the principal categories between the levels of species and kingdom?
3) What is cladistic analysis, and how is a cladogram constructed?
4) What evidence is there for the existence of the three major domains, or groups, of
living organisms?
5) What are the four kingdoms of eukaryotes, and what are the major identifying
characteristics of each?
Chapter 9 Prokaryotes
By the time you finish studying this chapter, you should be able to answer the following
questions:
1) What is the basic structure of a prokaryotic cell?
2) How do prokaryotes reproduce, and in what ways does genetic recombination take place
in prokaryotes?
3) In what way are the cyanobacteria ecologically important?
4) Physiologically, what are the three large groups of Archaea?

Chapter 10 Algae
By the time you finish studying this chapter, you should be able to answer the following
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questions:

1) How are algae of ecological importance?

2) What are the distinctive cellular characteristics of the red algae? In what ways is the life

history of red algae unusual?

3) What are the basic characteristics of brown algae?

4) What characteristics of the green algae have led botanist to conclude that the green algae

are the protest group from which plants evolved?

5) How about the reproduction of algae? How many types of life history for algae, and how

to distinguish them?

Chapter 11 Fungi

By the time you finish studying this chapter, you should be able to answer the following

questions:

1) In what ways do the fungi differ from all other life form? In other words, what are

the distinctive characteristics of the fungi?

2) From what type of organism is it thought that fungi evolved?

3) What are the distinguished characteristics of Chytridiomycota, Zygomycota,

Ascomycota, and Basidiomycota?

4) What is a yeast, and what is the relationaship of yeasts to the other groups of fungi?

5) What kinds of symbiotic relationships exist between fungi and other organism?

Chapter 12 Bryophytes

By the time you finish studying this chapter, you should be able to answer the following

questions:

1) What are the general characteristics of the bryophytes? In other words, what does it
take to be a bryophytes?

2) What are the three phyla of bryophytes? How are they similar to and different from one
another?

3) How does sexual reproduction occur in bryophytes? What are the principal parts of the
resulting sporophyte of most bryophytes?

4) How can the three types of liverworts be distinguished from one another?

5) What are the distinguished features of the hornworts?

6) What are the distinguishing features of each of the three classes of mosses?

Chapter 13 Seedless Vascular Plants

1) What explanations are there for the evolutionary origin of microphylls and megaphylls?

Which groups of seedless vascular plants have microphylls? Which have megaphylls?

2) What is meant by homospory and heterospory? What are the relative sizes of the
gametophytes produced by homosporous and heterosporous produced by
homosporous and heterosporous plants?

3) What are the characteristics of Phylum Pterophyta?

4) In terms of their structure and mothod of development, how do eusporangia differ from

leptosporangia? Which ferns are eusporangiate? Which are leptosporangiate?

Chapter 14 Gymnosperms

By the time you finish studying this chapter, you should be able to answer the following

questions:
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1) What is a seed, and why was the evolution of the seed such an important innovation for
plants?

2) From which group of plants is it hypothesized that seed plants evolved?

Why?

3) How do the mechanism by which sperm reach the eggs differ in gymnosperms and

seedless vascular plants?

4) What are the distinguished features of the four phyla of living gymnosperms?

Chapter 15 Introduction to the Angiosperms

By the time you finish studying this chapter, you should be able to answer the following

questions:

1) What is flower, and what are its principal parts?

2) What are some of the variations that exist in flower structure?

3) By what processes do angiosperms forms microgametophytes (male gametophytes)?
How are these processes both similar to and different from those that give rise to
megagametophytes (female gametophytes)?

4) What is the structure, or composition, of the mature male gametophyte in
angiosperms? Of the mature female gametophyte?

5) What is meant by “double fertilization” in angiosperms, and what are the products of
this phenomenon?

6) What are some of conditions that promote outcrossing in angiosperms, and under what
circumstances might self-pollination be more advantageous than outcrossing?

5.Books To Purchase
1) EAE
A BFR - Biology of Plants (Sixth Edition)
4% . Peter H. Raven, Ray F. Evert, Susan E. Edichhorn
HAR*t © W.H. Freeman and Company Worth Publishers
H AR B B B RRK 0 1999, Sixth Edition
2) TESEY
FH N EYEYENERERFE MG EZEMEIMEXSEE, HIEFUTHRX
SXEH

10) BRRZT%H. FEMNEYZHENEIREERPEK, BFERRE, 1993
11) BRI R. SFEYDRESHEN, SFHFLMRE, 1998

6. Grading Policy

(—) ZEITX_A_ ARSBSER BFSEER CEX DEE EHAM

(1) 24%%., EYMEYE (BZHR), BHARAE, 2007
(2) MR A%, EYE (BZHR) £ ,m%ﬂﬁﬁmﬁ,m%
(3) REF%E. EY®E (BZHR) T ?Eﬁﬁﬁmﬁ 1992
(4) Bzi% E%i%%(“EA) EHWE ML, 2011
(5) MK, ¥§?Q/\§”5J&* DH, BHihRkit, 1986
%)ﬂlEO%WEW%(M_ﬁ)_Mw BHARAE, 2003
(7) FERE. EYMEEND FILIE, ﬂ#&mﬁ,w%

(8) I, FTHEMDEFE (BZR), BHhR4E, 2009
(9) BrxR. REDRZESR, fﬁ*” ﬁﬁmﬁ,w%
(

(

258


http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39621_1&mode=view

(Z) BSSEFN TR

REEGRENDER EEf51%
LREHE. BRTEL. REFTRRFERR 10%
2. BN P SR 20%
BHEARFIH LS 70%
2t 100%
7.Course Calendar
Number Topics Hours Main contents Week
Evolution of Plants
Botany: An , .
1 _ 2 Evolution of Communities ; 1
Introduction _
The Appearance of Human Beings
Development of the Cell Theory ;
Prokaryotic Cells and Eukaryotic Cells ;
The Plant Cell: An Overview;
Plasma Membrane;
Nucleus ;
Chloroplasts and Other Plastids ;
Chapter 1 Mitochondria;
Introduction Peroxisomes ;
2 to the Plant 6 Vacuoles ; g
Cell Oil Bodies;
Ribosomes;
Endoplasmic Reticulum ;
Golgi Complex ;
Cytoskeleton;
Flagella and Cilia ;
Cell Wall ;
Plasmodesmata
Cell Division in Prokaryotes
Cell Division in Eukaryotes
The Cell Cycle
Chapter 2 The
3 Reproduction | 4 Interp.ha.as.e _ 3
of Cells Cell Division in Plants
Cell Division and the Reproduction of
the Organism
Chapter 3 Haploid and Diploid
4 Meiosis and 4 Meiosis, the Life Cycle, and Diploidy 4
Sexual The Process of Meiosis
Reproduction The Phases of Meiosis

259



http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39591_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39591_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39607_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39607_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39607_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39609_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39609_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39609_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39609_1&mode=view
http://222.195.158.214/webapps/blackboard/content/launchLink.jsp?course_id=_164_1&content_id=_39609_1&mode=view

Asexual Reproduction: An Alternative
Strategy

Advantages of Sexual Reproduction
Comparison of the Main Features of
Mitosis and Meiosis

Chapter 4
Cells and
Tissues of the
Plant Body

Apical Meristems and Their
Derivatives ;

Growth, Morphogenesis, and
Differentiation ;

Internal Organization of the Plant
Body;

Dermal Tissues;

Ground Tissues ;

Vascular Tissues
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Chapter 7 _
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Systematics:
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The Eukaryotic Kingdoms
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Chapter 9
Prokaryotes

Characteristics of the Prokaryotic Cell ;

Diversity of Form ;
Endospores ;
Introduction to the Cyanobacteria
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11

Chapter 10
Algae

Introduction to algae;
The distribution of algae;
The form of algae;
The reproduction and life history of
algae;
The classification of algae;

Brown Algae: Phylum Phaeophyta;
Green Algae: Phylum Chlorophyta;
Red Algae: Phylum Rhodophyta

11
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12

Chapter 11
Fungi

The Role of Fungi;

Biology and Characteristics of Fungi ;
Phylum Zygomycota ;

Phylum Ascomycota;

Phylum Basidiomycota;

Symbiotic Relationships of Fungi

13

13

Chapter 12
Bryophytes

Distribution and habitat;

The Relationships of Bryophytes to
Other Groups;

Comparative Structure and
Reproduction of Bryophytes;
Liverworts: Phylum Hepatophyta;
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Mosses: Phylum Bryophyta
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Chapter 13
Seedless
Vascular
Plants

Evolution of Vascular Plants ;
Organization of the Vascular Plant
Body;

Reproductive Systems;

The Phyla of Seedless Vascular Plants;
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g3
Familiarize  the parts  of
compound
MICroscope;
1. Learn how to use the light
Topic 1 . | microscope properly; 1 =S FHEREHME
The 2. Study how to make a wet mount | 2 . JEINIDAEY ZRAE7E
Microscope | slide; NEBHE THREARLE
3.Familiarize the structure of | R ETEAHMIRD . I
| | Topic 2 . | eukaryotic cell by viewing the wet | 3 T RBEYERRERE | R E 5
Introductio | mount of onion bulb outer | XEEYHFMEMES | M
n to the | epidermis; FFE,
Eukaryotic | 4. Learn how to draw a biological | 4. F I 4 ¥%EINEZA
Cell diagram. TR RE
Assignment: Draw a diagram of | 5. SIS RIIE R L
cell structure of Onion (Allium | 3R,
cepa) bulb epidermis, and lable
every part of the cell.
1. Examine a prepared slide of
Onion (Allium cepa) root tips in
longitudinal section to familiarize
the characteristics of
chromosomes at successive stages
in mitosis and cytokinesis.
2. Squashes of root tips Another
view of the chromosomes and
. mitotic figures in the root tip can , D304
Topic 3. . 1. MERARE 2250 .
. be obtained from squashes of | . .2 W
2 | Mitosis and entire root tips that have been 2. i !
Cytokinesis _ L 2. RIGEFRNIRRZLE
stained with iron alum and
. wEo
acetocarmine.
Assignments: Examine the
successive stages in mitosis and
cytokinesis in the onion (Allium
cepa) root tip, choose three fields
and summarize your results into a
table.
Topic 4 . | Understand the characteristics of U315
3 Cells and | different types of cells and tissues, | 1. W& L7, fAjEE2Z, | 3 iE 3
Tissues of | and their location and distribution. | E~ 4R EIAE EBAR MY | ¢
the Plant | 1. Examine a prepared slide of | ¥ &,
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Body

alfalfa (Medicago) or another stem
cross section and find the tissue
systems and tissues, then identify
the epidermis, cortex, primary
vascular bundles, pith, and pith
rays

2. Examine slides of transverse
section and longitudinal section of
squash (Cucurbita maxima) stem
to obverse the distribution of
vascular bundles.

3. Examine a slide of petiole from
rhubarb (Rheum rhabarbarum) to
pay attention to the structure of
collenchyma cells.

4. Examine a prepared slide of

persimmon (Diospyros)
endosperm to view
plasmodesmata in the thick
primary wall.

5. Examine a wet mount slide of
potato  (Solanum  tuberosum)
tuber to view starch grains in
amyloplasts.

Assignments: 1)Draw a diagram
of part of the parenchyma tissue
and collenchyma tissue in
transverse section of squash
(Cucurbita maxima) stem. 2)Draw
a diagram of transverse section of
a vascular bundle of a squash
(Cucurbita maxima) stem.

2. YIS AR EE ) B AN
SRR,

3. M AE KA
AANFRIDIERED
B

4, KRERITIRZ KL
TE%:O

Topic 5 The
Root

Examine  the demonstration
material of taproot and fibrous
root systems.

Cross characteristics of root tips.
1. Obtain a prepared slide
containing longitudinal sections of
wheat (Triticum), onion(Allium), or
other root tips, identify the apical
meristem, the protoderm, the
ground meristem, the
procambium, and the rootcap.

2. Examine the prepared slides of
transverse section and longitudinal
section of root tip of broad
bean(Vicia faba) and

1. TRERAMIURER
RARKRAZEH

2. 7 FEARAIFEZS AN MAR
AR R |

3 . EEEVROYLELS
MFREEFER

4. ZRETHEYSN
THEDRN SN R
MZEFo

5. KA RIIR TR
R

VY

-~
25

PAN
=
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buttercup(Ranunculus) to
understand the characteristics of
the structure of herbaceous
eudicotyledon.

3. Examine the prepared slides of
transverse section and longitudinal
section of root tip of maize (Zea
sp.) and Iris sp. to understand the
characteristics of the structure of
monocotyledonous root.

4. Examine a prepared slide
containing transverse section of
roots of Tilia sp. and Ficus sp. to
understand the characteristics of
the structure of woody roots.
Assignments: 1) Draw a diagram
of transverse section of broad
bean root; 2)Draw a diagram of
part of transverse section of root
structure of Ficus olastica

Topic
Primary

6

structure of

the stem
Topic
Woody
stem

7.

Topic 6 designed to acquaint you
with the shoot tip and the primary
structure of the stem. While
examining the stem, attempt to
relate its structure to its principal
functions.

1. Examine prepared slides
containing transverse sections of
alfalfa (Medicago) and sunflower
(Helianthus), both alfalfa and
sunflower are excellent examples
of herbaceous eudicotyledons.

2. Examine the prepared slide of
transverse section of the buttercup
(Ranunculus) stem, which shows
the primary vascular tissues exist
as a cylinder of discrete strands,
and closed vascular bundles.

3. Examine a prepared slides
containing transverse and
longitudinal sections of a maize
(Zea mays) stem, which is an
example of a stem in which the
vascular bundles appear scattered
throughout the ground tissue in
transverse section.

Topic 7 is designed to acquaint
you with the external features of

1. BBELRWEFR D4
BAF A RED i
=

2. ZIEBRFITHEYM SR
FIHEY Z R £ L
Y

3. BENFHEYER
REEMFES

4, TRE=/VIENH
R

5. LW HERIMIBANL
wE

DA

g= A
r =
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woody stems and with the effect of
secondary growth on the primary
structure of the stem..

1. Examined a prepared slide
containing transverse section of
basswood (Tilia sp) to view the

structure of stem in a woody
angiosperm after three vyear
growth.

Assignment: 1. Draw diagram of a
mature vascular bundle of a
transverse section of a maize (Zea
may) stem. 2. Draw a diagram of
transverse section of a portion of a
three year old basswood.

Topic 8 The
Leaf

The emphasis of this topic is the
morphology and anatomy of
several different types of leaves.
External morphology of leaves.
Histology of the leave

1. Examine a prepared slide
containing a transverse section of
a Syringa (llac) or Euonymus
japonica to learn the
characteristics of Mesomorphic
leaf.

2. Examine a prepared slide
containing a transverse section of
a Nerium (oleander) leaf to learn
the characteristics of Xeromorphic
leaf.

3. Examine a prepared slide
containing transverse sections of
the Nymphaea (water lily) leaf to
learn characteristics of
hydromorphic leaf.

4. Examine the maize (Zea mays)
or other grass leaf cross sections
and note the distribution of
vascular bundles, or veins, and lack
of a clear differentiation of the
mesophyll into  spongy and
palisade parenchyma.

5. Examine a prepared slide of pine
(Pinus) leaf cross sections to learn
the characteristics of needlelike
leaves of conifers.

1.7 Rt aysME
SR EERFAE, XT
Eb & K BEYINT K 4544
e, MmE—SIER
M &SN XR
REMERENEN
M,

2 . BEBFIEYM.
WA IR 748
WA ET T RS =
3. EEE4AEY. P4
EFKE BT
FHF

4, RIS HERFUR LY
A=
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Assignments: Draw a diagram of
transverse section of Euonymus
japonica through midmain, and a
diagram of a mature vascular
bundle of a transverse section of a
Maize (Zea mays) ,and compare
their characteristics.

Familiarize the main characteristics
of  Cyanophyta, Chlorophyta,
Phaeophyta and Rhodophyta and
some representative plant.
1.Cyanobacteria :

1)Anabeana sp. 2)Synechocystis
sp. 3) Nostoc sp. 4) Nostoc
flagelliforme 5) Oscillatoria sp. 6)
Brachytrichia quoyi.
2.Chlorophyta

1) Chlamydomonas sp.
2)Dunaliella salina 3)Platymonas

LERRIZER-BE
R E RS

sp. 4) Scenedesmus sp. 5) Ulva sp. S D

6) Codium sp. 7) Spirogyra sp. 5. %éﬁﬁ@%ﬁ%’é—ﬁ;ﬁ\ 1 3F
fopic 9| 3 Phaeophyta R e v SR
algae 1) Ectocarpus sp. 2) Laminaria He TR S A NN

japonica 3) Undaria pinnatifida 4) 3. %&EE?&;‘%E%E’\] ]; =

Sargassum sp. %ﬁiﬂliiﬁio

4.Rhodophyta 4‘ e e

. N = L/BESR

1)Prepared slide of 5. SR IR S

carposporangium of Porphyra sp. Tﬁi\ - ) X

2) Prepared slide of Porphyra sp. e

Assignment: 1) Draw a diagram

of cross section of blade of

Laminaria japonica sporophyte to

lable  unilocular  sporangium,

epidermis, cortex and medulla 2)

Draw a diagram of gametophyte

of Laminaria japonica to show the

structure of gametophyte.

1 . Familiarize the main

characteristics of ~Zygomycota, | 1 B EBERFME | pyg

Ascomycota, Basidiomycota, and | B9M£2, EREESHE]. P
Topic 10 | their representatives. FEEMEFRIA e
Fungi A. Phylum Zygomycota | FE7SHHE. MAFR | L .

Rhizopus stolonifer R EEREBRE] i;_; .

B.Phylum Ascomycota
1) Saccharomyces cerevisiag;
2)Penicillium sp. 3)Aspergillus sp.

BIREERR.
2 MEFRE TSNS
1.
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4) Cordyceps sinensis.
C.Phylum Basidiomycota

1)Agaricus sp. 2) Auricularia
auribula
Tremella fuciformis  4)Hericium
erinaceus

5) Ganoderma lucidium
2 Assignments: 1) Draw a diagram
of Rhizopus stolonifer to show

sporangium, sporangiophore,
stolon and rhizoids. 2)Draw a
diagram of cross section of

Agaricus sp. to show basidium,
basidiospores,  sterigma,  gill,
hymennium and trama.

3. EEEREIR-E
VS IEAA R .
4, KRERTIRZRER

.

Topicll
Lichen
Topicl?2
Broyphytes

1 Familiarize the morphological
characteristics of Lichen and their

inner structure. Familiarize the
characteristics of Broyphytes.
Lichens  Graphis Umbilicaria
esculenta

Usnea

Bryophytes

1. Examine the prepared slide of
Funaria hygrometrica male and
female gametophytes.

2. Examine the prepared slide of

longitudinal section of Funaria
hygrometrica through an
archegonial head showing

archegonia surrounded by sterile
structures (paraphyses)
3. Examine the prepared slide of

longitudinal section of Funaria
hygrometrica through an
antheridial head showing

antheridia surrounded by sterile
structures (paraphyses).

Protonema
4. Examine the slide of the capsule
(sporangium) of Funaria

hygrometrica to observe calyptra,
seta, operculum, urn, apophysis
and peristome.

5. Assignment: 1) Draw a diagram
of longitudinal section of Funaria
hygrometrica through an

1. 7 BRI E RS
RHERNEIEN. £HETT
X, ERBXIHTE

I
2. BTN EEHEYI IR
RIEYHONE, EEZ

REBTAS AT |
3. FRATHEN L
HOROHS A

4. HER. BESHE
KAEY . RN E
ERE. FHEEDN
7E 189 5 o 9 7 G dt
fir,

5. R AR IR TR
B4
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archegonial head showing
archegonia surrounded by sterile
structures (paraphyses) 2) Draw a
diagram of longitudinal section of
Funaria hygrometrica through an
antheridial head showing
antheridia surrounded by sterile
structures (paraphyses).

1. Examine a wet mount of
Adiantan  capiuarisveneris and
Pteridium aquilinum to observe
the structure of a sorus

2 . Examine a slide of mature | 1. BIEXNEEEEM T
gametophyte  (prothallus)  to | fE¥IINIER, EiEHE K
. observe  the  structure  of | Y EBERIEIUARAR
Topic 13 archegonia and antheridia RIKPOTSEN, £ | B
Seedless ; N g .
10 | vascular 3\As.,5|gr7ments: Drawadlagram of | HEMFEFE LR, | R i
olants longitudinal section through an | 2 . T RINFREEDN | 4
archegonial head  showing | TEXE ; TR EHE
archegonia surrounded by sterile | #a9 P AEEE,
structure  (paraphyses) and a | 3. 3EIEERMIZIAILE
diagram of longitudinal section | #R&.
through antheridial head showing
antheridia surrounded by sterial
structure (paraphyses).
1. Examine the gymnosperms, a
series of evolutionary lines of
seed-bearing plants.
2 . Examine a cluster of
microsporangiate  strobili, and
note their position and
arrangement on the stem. s .
. 3. gIJExamine a prepared slide 1\35135{%%%%%&;&
Topicl4 containing longitudinal sections of *E%E{ﬂ?d%' SERT
Seed plant mature male cones. Find a pollen ENER %f?l—t / %ﬁi
11 The grain. At the time the pollen grain 2\\ iR%'J%‘E?%?¢E%, "
Gymonsper are shed, they consist of four cells: PR LTERAE | i
ms : | MENEARTTIE

two prothallial cells, a generative
cell, and a tube cell.

4. Examine a mature ovulate cone,
or megasporangiate strobilus.
Note the helical arrangement of

the scales (ovuliferous scales)
along the cone axis.
5 . Study prepared slides

containing longitudinal sections of

3. FRERITURZ KK
-TI-E Ho
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young ovulate cones, remember
that the scales are helically
arranged along the axis of the
cone.

6. Examine the ovules about 15
months after pollination.

Examine a prepared slide showing
archegonia, after 15 months, the
ovules contain a female
gametophyte(megagametophyte)

7. Assignments: 1. Draw a diagram
of longitudinal view of a
microsporangiate strobilus
(pollen-producing cone) showing
microsporophylls and
microsporangia containing mature
pollen grains. 2. Draw a diagram of
longitudinal view of portion of a
young ovulate cone.

12

Topicl5
Seed

plants: The
angiosper

ms
Topic
Fruits

16

1. This topic is designed to
acquaint you with the reproductive
structures and life history of this
enormously diverse group of

plants.

Flower

Chaenomeles lagenaria

perfect, regular, epigynous

flower—actinomorphic, or radially

symmetrical. Axile placentation.

Robinia pseudoacacia
Papilionaceous flower—
Zygomorphic or bilaterally

symmetrical flower.

Diadelphous  stamen—one

stamen filament is separate from
the fused nine.
2. Examine a prepared slide of
transverse section of Lily (Lilium
sp.) anther to observe the
structure of pollen sacs.

3. Examine a prepared slide of
transverse section of Lily (Lilum
sp.) ovary, in which you will find
three carpels, locules and axile

1. FIHHBEITE,
FERER

2. BRBEMISFRE -1l
Tt . fBEt I RRIE - AR
BEILHENES
3. EIEEALANE
. BT RO B9E
B. RENXRE,
4. FL L FAREEER
W EYRL

5. ZEHRRER. H
BRER. pMRER
B9 A
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placentation to which the ovules
attached.

At the demonstration microscope,
examine a mature embryo sac
(mature female gametophyte),
which is an eignt-nucleate, seven-
celled structure.

5. Study the development of
several fruits and be introduced to
fruit
classification.
legume or pod (Robinia
pseudoacacia)

2)follicle (Illicium verum)
capsule (Hibiscus syriacus)
achene (Helianthus annuus)
caryopsis (Triticum aestivum)
samara (Acer macrophyllum)
Nut (Castanea dentate)
6. Assignments: 1)Draw a diagram
of transverse section of Lily (Lilium
sp.) to show the structure of pollen
sacs. 2) Draw a diagram of
Transverse section of Lily (Lilium
sp.) ovary to show three carpels,
locules and axile placentation to
which the ovules attached. 3)
Summarize the classification of
fruits.

Identification and investigation of
invasive plant species in Qingdao
and their influence on the plant
biodiversity.

With the knowledge of plant

$35] S ERER AR

taxonomy and plant ecology, . Wi
| xonomy and plant ecolody. | g gy grasgyy | EH
13 | Topic 17 design an experiment which may N I
last for several months and study B, B SREE S5 M
o o TXHNEENERYF
invasive plant species in Qingdao
and their influence on the plant
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