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CO. No. 

CO 1 

CO 2 

CO3 

CO 4 

Course Outcomes 

Reaccredited 'A+ 'Grade by NAAC(CGPA:3.68/4.00) 

Theory 

College with Potential for Excellence by UGC 
DST-FIST Supported & STAR COllege Scheme by DBT 

Practical 

Students will learn the internal structure of plants. 

Total 

Theory 

Faculty of Science 

Practical 

Bachelor of Science (B.Sc.) 
SUBJECT: BOTANY 

B.Sc. III Semester 
Paper-Major/Minor 

Plant Anatomy and Embryology 

Students will understand the dynamic mechanism of plant pollination, K 

fertilization and development. 
It will enhance the basic understanding of organization of plant body by U 
cells and tissues. 
They will have hands on training on section cutting, preparation of slides, U, 
study of pollen and ovules. 
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Course Outcomes 

Credit and Marking Scheme 
Credits 

4 

2 

6 

Internal 

Internal 
40 

40 

Marks 

3 Internal Exams of 20 Marks 
(During the Semester) 
(Best 2 will be taken) 

2 Internal Exams (30 marks) 
+ Attendance (10 marks) 
(During the Semester) 
(è 

Evaluation Scheme 
Marks 

External 
60 

Cognitive 
Level 

60 

U, A 

200 

External 

1 External Exams 

Analyze 

Total Marks 

100 
(Min. Passing Marks: 35) 

100 
(Min. Passing Marks: 35) 

(At the End of Semester) 

1 External Exams 
(At the End of Semester) 
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III 

IV 

Unit 

I 

Topics 

Reaccredited 'A+ 'Grade by NAAC/CGPA:3.68/4.00) 

College with Potential for Excellence by UGC 

DST-FIST Supported& STAR College Scheme by DBI 

Topics 

Total No. of Lectures- 60 Tutorials- 0 Practical-0 (theory 2 hours per week) 

Meristematic and permanent tissues 
1.1 Types of meristems, 

Content of the Course 

1.2 Organization of Root and shoot apex 
1.3 Simple and complex tissues. 
1.4 Special type of tissues. 

Kranz anatomy. 

Content of the Course 

1.5 Structure of dicot and monocot root. stem and leaf 

1.6 Pits and plasmodesmata; 

Secondary Growth: 

1.7 Wall ingrowths and transfer cells. 
1.8 Hydathodes, cavities, lithocysts and laticefers 

Theory 

1.1 Vascular cambium-structure, function and seasonal 
activity. 
1.2 Secondary growth in root and stem, 
1.3 Wood (heartwood and sapwood). 
1.4 Anomalous structures. 

hydrophytes. 

1.5 Adaptive and protective systems: Epidermis, cuticle, 
stomata; 
1.6 General account of adaptations in xerophytes and 

1.7 Dendrochronology. 
Embryology: 
1.1 History and Importance of embryology, 

1.2 Structure of flower, anther and pollen, 
1.3 Micro-sporogenesis and Mega-sporogenesis; 
1.4 Structure and types of ovules; 
1.5 Types of embryo sacs, 
1.6 organization and ultra structure of mature embryo sac. 
Pollination and fertilization 
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1.1Types of Anthers and pollen, 

No. of Lectures 

12 

12 

S 

12 

12 
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V 

Reaccredited 'A+ 'Grade by NAAC/CGPA:3.68/4.00) 
College with Potential for Excellence by UGC 

DST-FIST Supported & STAR College Scheme by DBT 

1.2 Pollination mechanisms and adaptations; 
1.3 Pollen pistil interaction, 
1.4 Double fertilization; 
1.5 Post fertilization changes, 
1.6 Seed structure appendages and dispersal mechanisms. 

1.7 Palynology and Scope (a brief account) 
Endosperm & embryo 
1.1 Endosperm types, structure and functions; 
1.2 Dicot and monocot embryos; 

1.3 Embryo- endosperm relationship, s 
14 Nutrition of Embryo, 
1.5 Unusual features in Embryo and Endosperm, and 

polyembryony, Definition, types and 
1.6 Apomixis practical applications. 

1.7 In-vitro fertilization 

Suggested Readings: 

Keywords/Tags: Meristematic and permanent tissues, plasmodesmata, Hydathodes, 

cavities, lithocysts, laticefers, Secondary Growth, Vascular cambium Wood, Xerophytes 

hydrophytes, Dendrochronology, Embryology, Embryo-sac,Pollination, Fertilization, 
Embryo, Endosperm Apomixis, polyembryony 

Part C-Learning Resources 
Text Books, Reference Books, Other resources 

1. Bhojwani, S.S. & Bhatnagar, S.P. (2011). Embryology of Angiosperms. Vikas Publication 
House Pvt. Ltd New Delhi. 5th edition. 

12 

2. Dickison, W.C. (2000). Integrative Plant Anatomy. Harcourt Academic Press, USA. 
3. Fahn, A. (1974). Plant Anatomy. Pergmon Press, USA. 
4. Mauseth, J.D. (1988). Plant Anatomy. The Benjammin/Cummings Publisher, USA. 5. Evert, 

R.F. (2006) Esau's Plant Anatonmy: Meristems, Cells, and Tissues of the Plant Body: Their 
Structure, Function and Development. John Wiley and Sons, Inc. 
6. Johri, B.M.(1984)Embryology of Angiosperms Springer-Verlag, Berlin Heidelberg. 
7.Mahenshwari,P. Indroduction of embryology of Angiospem, Tata magrohill publication com. 
(1971) 
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8. Pandey, B.P. plant anatomy S. Chand & company (1986) 9. Pandey S.N. and Chaddha A., 
Plant anatomy and embryological development Publishing house Pvt. 
Suggestive digital platforms/ web links: 



ST. ALOYSIUS 
COLLEGE(AUTONOMOUS), JABAL 

Reaccredited 'A+ Grade by 
NAAC/CGPA:3.68/4.00) 

College with Potential for Excellence by UGC 

DST-FIST Supported & STAR College Scheme by DBT 

Suggested Readings: l. Johri B. M Experimental Embryology of Vascular Plants, 

Springer-Verlag Berlin Heilderberg New York (1982) 
Suggestive Digital platforms web links--

Internal Assessment 

Suggested equivalent online courses:-

Class Interaction/Quiz 

Text Books, Reference Books, Other resources 

Attendance 

Learning Resources 

Suggested Continuous Evaluation methods: It is compulsory to get minimum passing 
marks in lnternal and External Assessment separately. 

Assessment and Evaluation 

Assignments ( Charts/Model 
Seminar/ Rural Service/ 
Technology Dissemination/ 
Report of Excursion/ Lab Visits/ 
Survey/ Industrial Visit) 
TOTAL 

REDMI NOTE 9 PRO 
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Marks 

10 

10 

20 

40 

External Assessment 

Viva Voce on Practical 

Practical Record File 

Table Work/Experiments 

Marks 

05 

05 

50 

60 

ST.. 
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CO 1 

CO 2 

CO 3 

CO 4 

Theory 
Practical 

Total 

Theory 

Practical 
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Credits 
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4 

2 

6 

Course Outcomes 

20 3joi 3 3iafro iTr 

Internal 
40 

Marks 

40 

2 iafko ytar� (30 3km) 
+ JufR (10 jca) (eT> T) 

External 

Marks 

60 
60 

200 

Cognitive 
Level 

U,A 

K 

A 

Total Marks 

100 (Min. Passing Marks: 3 
100 

(Min. Passing Marks: 35) 
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ATGANH t pa GI 60 ifrua- o yrunfis o (yfa HATZ 02 c ): L-T-P 

1.1 fayGtas yor I 

1.6 frcT r TeT 
1.7 frfr 30adfa sir RI0AZU ifRIGTrI 

1.1 Hag- yrHTR 

1.4 I8 (HT: O18 itr THGS)I 

1.7 stit-tet 
yufaga 

1.5 uTTy yoR I 

1.2 4RTTUT GA R 311TI 
1.3 YRIT 0OHT YRRIOYTI 
1.4 fafreTragI 
1.5 Auzia yraf 
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12 

12 

12 

12 

12 
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(1971)1 

1.2 yadiuftszfzirt qufzarHI 

T. feftrts $ fefti 5at irorur (2011)1 

ferftrts (2011)1 

1.7 57-fat At 

2. fsfr, Say. . gaàr ic yIeYt grot yosfua tH, qyHY (2000)1 

3. ET, Y. ic yICT 4T H, YY (1974)| 

6. tati, at. y4. /frrf oI faAA iTR-t, affTfsTqf (1984)1 

material/EDU246%20BOTANY%202.pdf 

https://www.davuniversity.org/images/fles/study 

2. https://gache.ac.in/pdf/ematerial/18BBO43C-U 
3.htps://uou.ac.in/sites/default/files/slm/BSCBO-202.pdf 

GRiT HHTH 30-TIST YIOUH: www.eshiksha.mp.gov.in 
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