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F–2533   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

First Semester 

Botany 

PLANT DIVERSITY-I 

(ALGAE, FUNGI, LICHENS, PLANT PROTECTION AND 
BRYOPHYTES) 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

Short note on the following 

1. Trichomes 

 iøμU÷Põ®ì 

2. Receptacles in Sargassum 

 \ºPõézvß ›\¨hUQÒ 

3. Conidia 

 öPõÛi¯õ 

4. Isidia 

Cêi¯õ 

5. Algal blooms 

 £õ]PÒ ©»ºuÀ 

6. Pollution indicators 

 ©õ_ {ºn¯U PõμnPÒ ©õ_£õmøh 
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7. Causal organisms of little leaf of brinjal.  

 Pzu› ]ØÔø» ÷|õ°ß ÷|õ´UPõμo 

8. Define canker 

 vmk÷|õ´ – Áøμ¯Ö. 

9. Sporangiophore 

 ìö£õμõg]÷¯õL÷£õº 

10. Operculum 

 J¨£ºS»® 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b) 

11. (a) Explain the structure of vegetative thallers of 
vaucheria. 

  ÁÄa^›¯õÂß Eh»P Aø©¨ø£ ÂÍUSP. 

Or 

 (b) Describe the carposporophyte of Polysiphonia  

  £õ¼ø\÷£õÛ¯õÂß Põº÷£õì÷£õ÷μõø£miß Aø©¨ø£ 

ÂÁ›. 

12. (a) Briefly mention the life history of Fusarium. 

  ¦÷é›¯zvß ÁõÌUøP •øÓø¯ _¸UP©õÚ ÂÁ›. 

Or 

 (b) Discuss the structure and reproduction in usnea. 

  AìÛ¯õÂß Aø©¨¦ ©ØÖ® CÚ¨ö£¸UP 

•øÓPøÍ ÂÁ›. 
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13. (a) Enlist the industrial importance of fungi. 

  §gø\PÎß öuõÈØ\õø» •UQ¯zxÁzøu¨ 

£mi¯¼P. 

Or 

 (b) Mention about single cell proteins. 

  J¸ ö\À ¦μu[PÒ £ØÔ SÔ¨¦ ÁøμP. 

14. (a) Write a note on tikka disease of ground nut. 

  Phø»°ß iUPõ ÷|õ´ £ØÔ SÔ¨¦ GÊxP. 

Or 

 (b) Comment on control measures of little leaf of 
brinjal. 

  Pzv›°ß ]ØÔø» ÷|õ°ß Pmk¨£õmk •øÓPÒ £ØÔ 

SÔ¨¦ u¸P. 

15. (a) Enumerate the general characters of Bryophytes. 

  ¤øμ÷¯õLø£mkPÎß ö£õx¨ £s¦PøÍ 

Á›ø\¨£kzxP. 

Or 

 (b) Describe the structure of gametophyte of 
Polytrichum. 

  £õ¼møμUP® Põªm÷hõø£miß Aø©¨ø£ ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the life history of Sargassum with suitable 
diagrams. 

 \ºPõé® uõÁμzuß ÁõÌUøPa \›zvμzøu uS¢u 

£h[PÐhß ÂÍUSP. 
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17. Illustrate and explain the life cycle of Puccinia. 

 £UêÛ¯õÂß ÁõÌUøP _ÇØ]ø¯ £h[PÐhß ÂÍUSP. 

18. Enlist the economic importance of Algae. 

 £õ]PÎß ö£õ¸Íõuõμ •UQ¯zxÁ[PøÍ¨ £mi¯¼kP. 

19. Write on essay on chemical and biological control of plant 
diseases. 

 ÷Áv ©ØÖ® E°›¯À ÷|õ´ Pmk¨£õmk •øÓPÒ £ØÔ J¸ 

Pmkøμ GÊxP. 

20. Describe the sporophyte of Marchantia. 

 ©õºPõßæ¯õÂß ì÷£õ÷μõø£miß Aø©¨ø£ ÂÁ›. 

—————— 
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F–2534   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Second Semester 

Botany 

PLANT DIVERSITY – II  

(PTERIDOPHYTES, GYMNOSPERMS AND PALEO 
BOTANY)                    

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

 Short note on the following: 

1. Siphanostele 
 øé£÷ÚõìjÀ. 

2. Vegetative reproduction in Equisetum. 
 DUÂ]mhzvß Eh» CÚ¨ö£¸UP •øÓPÒ. 

3. Circination. 
 \ºê÷Úéß. 

4. Cycadales. 
 ø\P÷hÀì. 

5. Ovuliferous Scale. 
 JÄ¼ö£μì ö\vÀPÒ. 

6. Impression fossil. 
 AÊzu¨£mh ¦øu¨£i©[PÒ. 

Sub. Code 
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7. Mesozoic era. 

 «÷éõ÷\õ°U Põ»UPmh®. 

8. Define Paleobotany. 

 £õ¼÷¯õ£õmhÛ &Áøμ¯ÖUP. 

9. Heterospory. 

 öími÷μõì÷£õ›. 

10. Williamsonia. 

 ÂÀ¼¯®÷éõÛ¯õ. 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Give the outline of Pteridophytes classification by 
K.R. Sporne. 

   K.R. ì÷£õºß&Ûß öh›÷hõLø£m ÁøP¨£õmiøÚ 

Áøμ¯Ö ö\´P. 

Or 

 (b) Briefly explain the life history of Psilotum. 

   ø\÷»õmh® uõÁμzvß ÁõÌUøPa \›zvμzøu _¸[P 

TÖP. 

12. (a) Give an account on sporocarp of Marsilea. 

   ©õºê¼¯õ uõÁμzvß ì÷£õ÷μõPõº¨ Aø©¨ø£¨ 

£ØÔ J¸ öuõS¨¦ u¸P. 

Or 

 (b) Write an account on female cone of Pinus.  

   ø£Úì uõÁμzvß ö£s T®¦ £ØÔ J¸ öuõS¨¦ 

GÊxP. 
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13. (a) Explain the vegetative morphology of Equisetum. 

   DUÂêmhzvß uõÁμ ¦Ó Aø©¨ø£¨ £ØÔ ÂÍUSP. 

Or 

 (b) Short note on life history of Gnetum. 

   }mh® uõÁμzvß ÁõÌUøP \›zvμ® £ØÔ SÔ¨¦ u¸P. 

14. (a) Discuss the geological time scale. 

   ¦Â°¯À Põ» AmhÁøn £ØÔ ÂÁ›UP. 

Or 

 (b) How do you determine the age of fossil? 

   ¦øu¨£i©[PÎß Á¯øu GÆÁõÖ PnUQkÁõ´? 

15. (a) Point out the contributions of Professor Birbal 
Sahnifor Paleobotany. 

   ¦øu¨£i© AÔÂ¯¾US ÷£μõ]›¯º ¥º£õÀ \õÛ 

AÁºPÎß £[PÎ¨¦ £ØÔ öuÎÄ£kzxP. 

Or 

 (b) Explain the structure of pentoxylon. 

   ö£shõUøé»õÛß Aø©¨ø£ ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the stelar evolution in Pteridophytes. 

 öh›÷hõø£mkPÎÀ \õ÷ÓØÓU PØøÓPÎß £›nõ©® £ØÔ 

ÂÁ›UP. 

17. Describe the structure of Equisetum cone. 

 DUÂêmhzvß T®¤ß Aø©¨ø£ ÂÍUSP. 
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18. Give the economic importance of Gymnosperms. 

 â®÷Úõìö£º®PÎß ö£õ¸Íõuõμ •UQ¯zxÁzøu u¸P. 

19. Give an account on the evolutionary theories of Lamarck. 

»©õºUQß £›nõ©U öPõÒøPPøÍ¨ £ØÔ J¸ öuõS¨¦ 

u¸P. 

20. Explain the structure of Rhynia and Lepidodendron.  

 øμÛ¯õ ©ØÖ® ö»¨¤÷hõöhßmμõß £i©[PÎß 

Aø©¨ø£ ÂÍUSP. 

 

 
———————— 
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F–2535   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Second Semester 

Botany 

CYTOLOGY, ANATOMY AND MICROTECHNIQUES 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. TEM 

 i.D. H®. 

2. Electron gun 

 G»Umμõß x¨£õUQ 

3. Raphides 

 μõø£mì 

4. Pectin 

 ö£Umjß 

5. Parenchyma 

 £õμßøP©õ 

6. Root cap 

 ÷Áº öuõ¨¤ 

Sub. Code 
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7. Polyarch 

 £õ¼BºU 

8. Mesophyll tissues 

 ª÷\õ¤Àv_UPÒ 

9. Maceration liquids 

 ÷©]÷μ\ß vμÁ[PÒ 

10. Mounting tissues 

 v_UPøÍ JmkuÀ. 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the structure and uses of SEM. 

   SEM Cß Aø©¨ø£ ÂÍUSP ÷©¾® Cuß £¯ßPøÍ 

u¸P. 

Or 

 (b) Give the principles and uses of Electron Microscope. 

   Gö»Umμõß ø©UQμõì÷Põ¨¤ß ÷Põm£õkPÒ ©ØÖ® 

£¯ßPøÍz u¸P. 

12. (a) Give a brief account on structure and functions of 
chloroplast. 

   £_[PÛPzvß Aø©¨¦ ©ØÖ® £oPøÍ _¸[P TÖP. 

Or 

 (b) List out the significance of meiosis.  

   ª¯õ]ì]ß •UQ¯zxÁzøu £mi¯¼kP. 
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13. (a) Explain any two theories on meristem. 

   ~o¯õUPz v_UPøÍ £ØÔ H÷uÝ® Cμsk 

öPõÒøPPøÍ £ØÔ ÂÍUSP. 

Or 

 (b) Give the types of shoot meristem based on position. 

   usiß ~oBUPzv_PÎß ÁøPPøÍ AøÁPÒ 

£μÂ²ÒÍ {ø»PøÍ öPõsk u¸P. 

14. (a) Write neat diagrams explain the Trilocunar nodal 
Anatomy. 

   ‰ßÖ Pq°øh {ø»°ß EÒ÷uõØÓzøu uUP 

£h[PÐhß ÂÍUSP. 

Or 

 (b) Give the structure of Monocot leaf with diagram. 

   J¸ Âzøuø»z uõÁμ Cø»°ß Aø©¨ø£ £hzxhß 

ÂÍUSP. 

15. (a) Explain about fixation of plant parts. 

   uõÁμ£õP[PøÍ {ø»¨£kzuÀ £ØÔ ÂÍUSP. 

Or 

 (b) Mention the chemicals used in mounting tissues. 

   v_UPøÍ Jmh øÁ¨£vÀ £¯ß£k® 

÷Áv¨ö£õ¸mPøÍ SÔ¨¤kP. 

 Part C  (3  10 = 30) 

Answer any three questions.  

16. Discuss the principle, working mechanism and structure 
of compound microscope. 

J¸ Tmk~s÷nõUQ £¯ß£k® Âu®, ÷Põm£õkPÒ ©ØÖ® 

Aø©¨ø£ £ØÔ ÂÁõvUPÄ®. 
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17. Give an account on the ultra structure, chemistry and 
functions of a plant cell. 

J¸ uõÁμö\À¼ß ~so¯ ÷uõØÓ®, ÷Áv¨£s¦PÒ ©ØÖ® 

£oPøÍ £ØÔ ÂÁ›UP. 

18. Outline the classification of tissues with suitable 
examples. 

v_UPøÍ uUP Euõμn[PÐhß ÁøP¨£õk ö\´P. 

19. Discuss the anamalous secondary growth with a suitable 
example. 

J¸ uUP GkzxUPõmkhß  ©õÖ£mh Cμshõ® {ø» 

ÁÍºa]ø¯ ÂÁ›UPÄ®. 

20. Give an account on staining technique.  

 \õ¯÷©ØÓÀ •øÓ°À EÒÍ ²UvPøÍ ÂÁ›UP. 

 

 
———————— 
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F–2536   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Third Semester 

Botany 

EMBRYOLOGY OF ANGIOSPERMS AND PLANTS 
TISSUE CULTURE 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Endothelium 

 Gs÷hõw¼¯® 

2. Nucellus 

 }²ö\À»ì 

3. Filiform apparatus 

 ¤¼£õº® A¨£õμmì 

4. Stigma 

 `À•i 

5. Amphimixis 

 B®¤ªU]ì 

6. 2.4. D 

 2.4.i. 

Sub. Code 
7BBO3C1 
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7. Cybrids 

 ø\¤›mì 

8. Cytokinin 

 ø\m÷hõøPß{ß 

9. Sodium aliginate 

 ÷\õi¯® A¼â÷Úm 

10. Callus 

 ÷P»ì. 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Mention the types of ovules. 

   `ÀPÎß ÁøPPøÍ SÔ¨¤kP. 

Or 

 (b) Write about Microsporogenesis. 

   ø©US÷μõì÷£õ÷μõâÛ]ì £ØÔ GÊxP. 

12. (a) Give a brief account on major events taking place 
during fertilization. 

   P¸ÄÖuÀ {PÌÂß ÷£õx |øhö£Ö® •UQ¯ 

{PÌÄPøÍ £ØÔ GÊxP. 

Or 

 (b) Mention the types of Endosperm.  

   Gs÷hõìö£ºªß ÁøPPøÍ u¸P. 

13. (a) Explain about Agamospermy. 

   H÷P÷©õìö£ºª £ØÔ ÂÍUSP. 

Or 
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 (b) Mention the method of Parthenocarpy induction. 

   P¸ÄμõPÛø¯ E¸ÁõUS® •øÓø¯ SÔ¨¤kP. 

14. (a) Explain the chemical method of sterilization. 

   ÷Áv¨ö£õ¸mPÒ ‰»® öuõØÖ }UP® ö\´¯¨£k® 

•øÓø¯ ÂÍUSP.  

Or 

 (b) Bringout the role of plant growth regulators in 
tissue culture. 

   uõÁμ v_ ÁÍº¨¤À uõÁμ ÁÍºa]³UQPÎß £[QøÚ 

SÔ¨¤kP. 

15. (a) List out the significance of Haploids. 

   J¸©¯zuõÁμ[PÎß •UQ¯zxÁzøu Á›ø\¨£kzxP. 

Or 

 (b) Explain the method of synthetic seeds production. 

   ö\¯ØøP ÂøuPÒ E¸ÁõUS® •øÓø¯ ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. With neat diagrams explain the development of three 
types of female gametophyte. 

‰ßÖÁøP ö£s÷Pªm÷hõø£mPÒ E¸ÁõS® •øÓPøÍ 

uUP £h[PÐhß ÂÍUSP. 

17. Discuss the structure and development of Dicot embryo. 

 C¸Âzvø» uõÁμ P¸Âß ÷uõØÓ® ©ØÖ® ÁÍºa]ø¯ 

ÂÁõv. 
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18. Give an account on types, causes and practical values of 
Polyembryony. 

£ÀP¸{ø»°ß ÁøPPÒ, E¸ÁõS® Põμn[PÒ ©ØÖ® 

£¯ß£k® {ø» SÔzx ÂÁ›UP. 

19. Explain the steps followed in Protoplast culture. 

 ¦÷μõm÷hõ¤Íõìm ÁÍºUS® •øÓ°À ¤ß£ØÓ£k® 

£À÷ÁÖ {ø»PøÍ ÂÍUSP. 

20. Enumerate the role of tissue culture in crop improvement 
field.  

£°º ÷©®£õmk xøÓ°À v_ ÁÍº¨¤ß £[QøÚ 

Á›ø\¨£kzxP. 

 

 
———————— 
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F–2537   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fourth Semester 

Botany 

BIOCHEMISTRY AND INSTRUMENTATION 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Isomerism 

 I÷\õö©›\® 

2. Ionic bond 

 A¯õÛU £õsm 

3. Coenzyme 

 ÷PõGßø\® 

4. Active Site 

 BUiÆ ø\m 

5. Polysaccharides 

 £õ¼\õUPμ´mì 

6. Peptide bond 

 ö£¨øh £õsm 

Sub. Code 
7BBO4C1 
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7. Acidic PH 

 A]miU PH 

8. Buffer solution 

 £¨£º Pøμ\À 

9. Dipolar ions 

 øh÷£õ»õº A¯õßì 

10. Rf value 

 Bº.G¨.÷ÁÀ². 

 Part B (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Give a brief account an atom structure. 

   J¸ AqÂß Aø©¨ø£ _¸[P TÖP. 

Or 

 (b) Explain about Vander walls forces. 

   Áõßhº ÁõÀì uõUPzøu ÂÍUSP. 

12. (a) Write about Enzyme inhibition. 

   ö|õvPÎß BØÓø» ukUS® {PÌøÁ £ØÔ GÊxP. 

Or 

 (b) Explain any two factors which affecting enzyme 
activity.  

   ö|õv°ß ö\¯¼øÚ ukUS® H÷uÝ® Cμsk 

PõμoPøÍ £ØÔ ÂÍUSP. 

13. (a) Mention the properties of Protein. 

   ¦μuzvß £s¦PøÍ SÔ¨¤kP. 

Or 

 (b) Outline the lipids classification.  
   öPõÊ¨¦ ö£õ¸mPøÍ ÁøP¨£kzxP.  
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14. (a) Mention the types of Rotors. 

   ÷μõmhõ›ß ÁøPPøÍ TÖP. 

Or 

 (b) Explain the components of Colorimeter. 

   P÷»õ›«mh›ß £õP[PøÍ ÂÍUSP. 

15. (a) Give an account on PAGE. 

   PAGE £ØÔ SÔ¨¦ u¸P. 

Or 

 (b) Mention the advantages of chromatography method. 

   S÷μõ÷©õm÷hõQμõ¤U •øÓ°ß £¯ßPøÍ SÔ¨¤kP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the Molecular structure and properties of water. 

 }›ß ~s Aø©¨¦ ©ØÖ® £s¦PøÍ ÂÁõvUP.  

17. Explain the properties and mechanism of Enzyme action. 

 ö|õv°ß £s¦PÒ ©ØÖ® ö\¯À£k® Âuzøu ÂÍUSP. 

18. Give an account on structure and properties of 

Carbohydrates. 

Põº÷£õøím÷μmPÎß Aø©¨¦ ©ØÖ® £s¦PøÍ £ØÔ 

SÔ¨¦ u¸P. 
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19. Draw and Explain the components of PH mether. 

 PH «mh›ß £õP[PøÍ £h® Áøμ¢x ÂÍUSP. 

20. Outline the Basic principles of Chromatography with the 
help of Paper Chromatography.  

S÷μõ÷©õm÷hõQμõ¨¤°ß ÷Põm£õkPøÍ PõQu 

S÷μõ÷©õm÷hQμõ¨¤ •øÓ°ß EuÂ²hß Áøμ¯Ö ö\´P. 

 

 
———————— 
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F–2538   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Botany 

TAXONOMY OF ANGIOSPERMS AND ECONOMIC 
BOTANY 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Isotype 

 I÷\õøh¨  

2. Binomical Nomenclature. 

 C¸ö\õØö£¯›k® •øÓ. 

3. Glucosides. 

 LUÐ÷Põø\mì 

4. Genera Plantarum. 

 öáÛμõ ¤Íõshõμ® 

5. Tendril. 

 öuõØÖUP®¤ 

6. Cremocarp. 

 Q›÷©õPõº¨ 

Sub. Code 
7BBO5C1 
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7. Pollinium 

 ö£õ¼Û¯® 

8. Labellum 

 ÷»ö£À»® 

9. Useful part in Saffron 

 S[S©§Âß £¯ß£k® £Sv. 

10. Gutta-Percha. 

 öPmhõ&÷£º\õ.  

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Mention the significance of Taxonomy. 

   ÁøP¨£õmi¯¼ß •UQ¯zxÁ® SÔ¨¤kP. 

Or 

 (b) Give an account on BSI. 

   BSI £ØÔ SÔ¨¦ u¸P. 

12. (a) Outline the types of classification. 

   ÁøP¨£õmiß ÁøPPøÍ Áøμ¯Ö ö\´P. 

Or 

 (b) Write about numerical taxonomy.  

   PouÁøP ÁøP¨£õmk •øÓø¯ £ØÔ GÊxP. 

13. (a) Explain the structure of Inflorescence of Apiaceae. 

   H¨¤÷¯] ©g\›°ß Aø©¨ø£ ÂÍUSP. 

Or 

 (b) Give the economic importance of Annonaceae. 

   Aß÷Úõ÷Ú] uõÁμ Sk®£zvß ö£õ¸Íõuõμ 

•UQ¯zxÁzøu u¸P.  
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14. (a) Explain the structure Cyathium inflorescence 

   ø\¯õzv¯® ©g\›°ß Aø©¨ø£ ÂÍUSP. 

Or 

 (b) Mention the economic importance of Poaceae. 

   L÷£õ÷¯] uõÁμ Sk®£zvß ö£õ¸Íõuõμ 

•UQ¯zxÁ® SÔ¨¤kP. 

15. (a) Give an account on fibre yielding Plants. 

   |õºPøÍ AÎUS® uõÁμ[PøÍ¨ £ØÔ SÔ¨¦ u¸P. 

Or 

 (b) Explain the various aspects of Pulses yielding 
plants. 

   £°Ö uõÁμ[PÎß £À÷ÁÖ A®\[PøÍ ÂÍUSP. 

  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the Herbarium techniques. 

 E¯ºuõÁμ u¯õ›¨¤ß ²UvPøÍ £ØÔ ÂÁõvUP. 

17. Outline the classification of Engler and Prantl. 

 C[Íº ©ØÖ® ¤μõßi¼ß ÁøP¨£õmiøÚ Áøμ¯ÖUP. 

18. Discuss the important features of Rutaceae and mention 
its economic importance. 

 ¹m÷h] uõÁμ Sk®£zvß •UQ¯ £s¦PøÍ ÂÁõvzx, 

÷©¾® Auß ö£õ¸Íõuõμ •UQ¯zxÁzøu u¸P. 
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19. Give an account on the Vegetative and floral features of 
Orchidaceae with suitable diagrams. 

BºQm÷h]°ß Eh»P ©ØÖ® ©»º £s¦PøÍ uUP 

£h[PÐhß ÂÁõvUP. 

20. Write an essay on the various aspects of Essential oil 
yielding plants.  

|Ö©n Gsön´PøÍ AÎUS® uõÁμ[PÎß £À÷ÁÖ 

A®\[PøÍ £ØÔ J¸ Pmkøμ GÊxP. 

 

 
———————— 
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F–2539  

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Botany 

GENETICS AND PLANT BREEDING 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What are alleles? 

 AÀ½ÀPÒ Gß£øÁ ¯õøÁ? 

2. Define the law of segregation. 

 uÛzxÁ¨ ¤›uÀ Âvø¯ Áøμ¯Ö. 

3. Write about choromosomal cross over. 

 S÷μõ÷©õ÷\õ®PÎß SÖU÷P PhzuÀ £ØÔ GÊxP. 

4. Define polygenic inheritance. 

 Tmk ãßPÎß ©μ¦UPhzuÀ Gß£øu Áøμ¯Ö. 

5. Give note on t RNA. 

 i.Bº.Gß.H £ØÔ SÔ¨¦ u¸P. 

6. Define  wobble hypothesis. 

 F¤À öPõÒøPø¯ Áøμ¯Ö. 

Sub. Code 
7BBO5C2 
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7. Expand IRRI and where is it tetrads? 

 I.Bº.Bº.I Gß£øu Â›Ä£kzv Ax G[S Aø©¢xÒÍx 

GÚ TÖP. 

8. Point out the significance of clonal selection. 

 S÷Íõß ÷uºÂß •UQ¯zxÁzøuU SÔ¨¤kP. 

9. Define heterosis. 

 øími÷μõêì Gß£øu Áøμ¯Ö. 

10. Mention the importance of mutation. 

 \kv©õØÓzvß •UQ¯zxÁ® £ØÔ SÔ¨¦ u¸P. 

 Part B  (5  5 = 25) 

Answer all questions, choosing (a) or (b). 

11. (a) Explain the test cross and add note on its 
significance. 

  ÷\õuøÚU P»¨ø£ ÂÍUQ Auß •UQ¯zxÁ® £ØÔ 

SÔ¨¦ ÁøμP. 

Or 

 (b) Point out the incomplete dominance with suitable 
example. 

  •Êø©ö£Óõ K[Sußø©ø¯ uS¢u Euõμnzxhß 

Põμn[PøÍ GÊxP. 

12. (a) Write the reasons for male sterility in Maize. 

  ©UPõa÷\õÍ uõÁμzvÀ Bs ©»mkzußø©US›¯ 

Põμn[PøÍ GÊxP. 

Or 

 (b) Give an account on sex determination in plants. 

  uõÁμ[PÎÀ £õÀ{ºn¯ •øÓ £ØÔ J¸ öuõS¨¦ 

u¸P. 
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13. (a) Elucidate the structure of DNA. 

  i.Gß.H–Âß  Aø©¨¦ £ØÔ Bμõ´P. 

Or 

 (b) Describe the processes in transcription. 

  iμõßìQ›¨éß ÷Áø»¨£õk {ø»PøÍ ÂÁ›UP. 

14. (a) Mention the role of plant breeding organizations in 
India. 

  C¢v¯õÂ¾ÒÍ uõÁμ £°º ÷©®£õk E¸ÁõUP 

{ÖÁÚ[PÎß £oPøÍU SÔ¨¤kP. 

Or 

 (b) Write note on plant introduction and its 
significance. 

  ¦v¯ ChzvÀ AÔ•P® £ØÔ GÊv Auß 

•UQ¯zxÁzøu SÔ¨¤kP. 

15. (a) Discuss the theories on Heterosis. 

  öími÷μõêì £ØÔ¯ öPõÒøPPøÍ ÂÁ›. 

Or 

 (b) Explain the role of mutation in crop improvement.  

  £°›Ú •ß÷ÚØÓzvÀ \kv©õØÓzvß £[PÎ¨¦ £ØÔ 

ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Justify the mandelin law’s of inheritance with dihybrid 
cross. 

 CμmøhU P»¨¦ •øÓ°ß Ai¨£øh°À ö©sh¼ß ©μ¦U 

PhzuÀ ÂvPøÍ ÂÁ›. 
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17. Analyse the chromosomal mapping with three point 

crosses in Neurospora tetrads. 

 {³÷μõì÷£õμõÂß öhmμkPÎÀ ‰ßÖ ¦ÒÎ SÖU÷P 

PhzuÀ {ø»°À S÷μõ÷©õ÷\õ®PÎß ÁøμøÁ Bμõ´P. 

18. ‘Prove the DNA as a genetic material” with Griffith’s 
experiment. 

 Q›¨¤zvß ÷\õuøÚ ‰»® i.Gß.H J¸ ©μ¦¨ö£õ¸Ò 

Gß£øu {¸¥UP. 

19. Discuss the process involved in pure-line selection. 

 y¯ uÛ Á›ø\z ÷uºÄ •øÓ°À EÒÍ {ø»ø¯ ÂÁ›. 

20. Elaborate the procedure for conventional hybridization. 

 ö£õxÁõÚ P»¨¤Ú •øÓ°À EÒÍ ö\´•øÓPøÍ 

ÂÁ›UP. 

—————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Botany 

PLANT ECOLOGY AND BIOSTATISTICS 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Decomposers. 
 ]øu¨£õÍºPÒ. 

2. Evergreen Forests. 
 £_øu ©õÓõ PõkPÒ. 

3. Lichens. 
 ø»PßPÒ. 

4. Soil erosion. 
 ©s A›¨¦. 

5. IUCN. 
 I²]Gß. 

6. Biodiversity. 
 £À¾°ºÁÍzöuõS¨¦. 

7. Herbicides. 
 PøÍöPõÀ¼PÒ. 
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8. Atomic Plant. 

 Aq Eø». 

9. Sampling. 

 TöÓk¨¦U Po¨¦. 

10. Range. 

 Ãa_. 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Give an account on components of an Ecosystem. 

   J¸ `Ì{ø» ©sh»zvß A[P[PøÍ £ØÔ GÊxP.  

Or 

 (b) Write notes on Energy flow in an Ecosystem. 

   `Ì{ø» ©sh»zvÀ BØÓÀ £μÁÀ SÔzx SÔ¨¦ 

u¸P. 

12. (a) Explain the Soil conservation methods. 

   ©s A›¨ø£ ukUS® •øÓPøÍ ÂÍUSP. 

Or 

 (b) Write about Plant communities.  

   uõÁμ CÚ[PøÍ £ØÔ GÊxP. 

13. (a) Explain the concepts of Endemism. 

   Gshª\zvß ÷Põm£õkPøÍ ÂÍUSP. 

Or 

 (b) Mention about National Parks and Sancturies of 
India. 

   |©x C¢v¯õÂß ÷u]¯ §[PõPÒ ©ØÖ® 

\μnõ»¯[PøÍ SÔ¨¤kP. 



F–2540 

  

  3

WS19

14. (a) Give a brief account on causes and effects of Ozone 
depletion. 

   K÷\õß SøÓ¨£õmiß Põμn[PÒ, ©ØÖ® £õv¨¦PøÍ 

£ØÔ _¸[P TÖP. 

Or 

 (b) Explain the effects and preventive measures of 
Deforestation. 

   PõkPøÍ AÈ¨£uÚõÀ HØ£k® ÂøÍÄPÒ ©ØÖ® 

ukUP GkUP¨£k® ÁÈPøÍ ÂÍUSP. 

15. (a) Explain the methods of Primary data collection. 

   •uÀ {ø» ÂÁμ[PøÍa ÷\P›US® •øÓPøÍ 

ÂÍUSP. 

Or 

 (b) Mention the types of Graphs. 

   Áøμ¨£h[PÎß ÁøPPøÍ SÔ¨¤kP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the structure and components of a Pond 
ecoosystem. 

J¸ SÍ `Ì{ø» ©sh»zvß Aø©¨¦ ©ØÖ® AvÀ 

Põn¨£k® £SvPøÍ £ØÔ ÂÁõv.  

17. Explain  the stages of Hydrosere with neat diagrams. 

 øíi÷μõ^›ß £À÷ÁÖ ÁÍºa] {ø»PøÍ uUP £h[PÐhß 

ÂÍUSP. 

18. Give the Phytogeographical regions of India. 

 C¢v¯õÂß uõÁμ ¦Â°¯À ©sh»[PøÍz u¸P. 
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19. Discuss the causes and preventive measures for water 
pollution. 

}º ©õ_£ku¼ß Põμn[PÒ ©ØÖ® ukUS® •øÓPøÍ £ØÔ 

ÂÁõvUP.  

20. Find out the Standard deviation for the given data. 
X 5 15 25 35 45 55

F 1 2 4 6 1 1 

 RÌPõq® ÂÁμ[PÐUSz vmhÂ»UP® PõsP. 

X 5 15 25 35 45 55

F 1 2 4 6 1 1 

 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester  

Botany 

Elective – MEDICAL BOTANY 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define ethnoecology. 
 £Ç[Sia `Ì{ø»°¯À Gß£øu Áøμ¯Ö. 

2. Name any two ethnic communities in India. 
 C¢v¯õÂ¾ÒÍ H÷uÝ® Cμsk £Ç[Si°Úº ö£¯ºPøÍU 

SÔ¨¤kP. 

3. Note on Pancha Mahabhutas concept. 
 £g\©Põ§uU öPõÒøP £ØÔ SÔ¨¦ u¸P. 

4. What is Rasayana? 
 μ\õ¯Úõ Gß£x GßÚ? 

5. Define Pharmacology. 
 £õº÷Põ»â Gß£øu Áøμ¯Ö. 

6. Write about flavonoids. 
 ¤ÍõÁÚõ´kPÒ £ØÔ GÊxP. 
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7. Name any two leafy medicinal herbs. 

 Cø»PÒ ©¸¢xPøÍ u¸® H÷uÝ® Cμsk ©¸zxÁz 

uõÁμ[PÎß ö£¯ºPøÍ GÊxP. 

8. Mention the botanical name for zinger and Amukhra. 

 Cg] ©ØÖ® A•Uμõ uõÁμ[PÎß AÔÂ¯À ö£¯ºPøÍ 

SÔ¨¤kP. 

9. Give the medicinal plants names for home garden. 

 Ãmkz ÷uõmh[PÎÀ ÁÍº¨£uØ÷PØÓ ©¸zxÁz 

uõÁμ[PÎß ö£¯ºPøÍU SÔ¨¤kP. 

10. List out the medicinal plants used against jaundice. 

 ©g\Ò Põ©õø»US £¯ß£kzu¨£k® ©¸zxÁz 

uõÁμ[PøÍ Á›ø\¨£kzxP. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the methods to study ethnobotany. 

  £Ç[Si°Ú uõÁμÂ¯ø»¨ £ØÔ AÔ²® •øÓPøÍ 

ÂÍUSP. 

Or 

 (b) Enlist the different types of ethnomedicine. 

  öÁÆ÷ÁÖ ÁøP¯õÚ £Ç[Si°Ú ©¸zxPøÍ 

AmhÁøn¨£kzxP. 

12. (a) Write an account on basis of siddha system. 

  ]zu ©¸zxÁ •øÓ°ß Ai¨£øhPÒ £ØÔ J¸ 

öuõS¨¦ GÊxP. 

Or 
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 (b) Discuss the methods of treatments and disease 

diagnosis in Ayurveda. 

  B²º÷Áu ©¸zxÁ •øÓ°À ÷|õ´ AÔ²® •øÓ 

©ØÖ® ÷|õ´ uk¨¦ •øÓPøÍ ÂÁ›. 

13. (a) Explain the different types of phytochemicals 
present in medicinal plants. 

  ©¸zxÁz uõÁμ[PÎ¾ÒÍ öÁÆ÷ÁÖ 

÷Áv¨ö£õ¸mPÒ £ØÔ ÂÍUSP. 

Or 

 (b) Describe the useful parts of medicinal plants 
studied by you. 

  }Âº £izu ©¸zxÁz uõÁμ[PÎß ©¸zxÁ £õP[PÒ 

£ØÔ ÂÁ›UP. 

14. (a) Mention the different methods of preparation of 
herbal drugs. 

  uõÁμ ©¸¢xPÒ u¯õ›US® öÁÆ÷ÁÖ •øÓPÒ £ØÔ 

SÔ¨¤kP. 

Or 

 (b) Enlist the common medicinal plants with botanical 
and vernacular names. 

  ö£õxÁõÚ ©¸zxÁz uõÁμ[PÎß AÔÂ¯À ö£¯º 

©ØÖ® ö£õx¨ ö£¯ºPøÍ AmhÁøn¨£kzxP. 

15. (a) How do you establish the herbal garden? Explain. 

  J¸ ©¸zxÁ uõÁμ ÷uõmhzøu GÆÁõÖ Aø©¨£õ´? 

ÂÍUSP. 

Or 

 (b) List out the medicinal plants used for blood 
pressure and skin disease. 

  CμzuU öPõv¨¦ ©ØÖ® ÷uõÀ Â¯õvPÐUS¨ 

£¯ß£kzu¨£k® ©¸zxÁz uõÁμ[PøÍ¨ 

£mi¯¼kP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Give an account of folk medicine and ethnomedicine with 
suitable examples. 

 Áõ´ö©õÈ¯õP öuõh¸® ©¸¢xPÒ ©ØÖ® £Ç[Si°Úº 

©¸¢xPÒ £ØÔ uS¢u Euõμn[PÐhß öuõS¨¦ u¸P. 

17. Write an essay on Ayurvedic system of medicine. 

 B²º÷Áu ©¸zxÁ •øÓ £ØÔ J¸ Pmkøμ GÊxP. 

18. Explain the therapeutic uses medicinal plants and their 
taxonomy with examples. 

 ©¸zxÁ uõÁμ[PÎß Sn¨£kzx® £¯ßPÒ ©ØÖ® 

AÁØÔß ÁøP¨£õmiøÚ Euõμn[PÐhß ÂÍUSP. 

19. Describe the processing and preparation drugs from 
medicinal plants. 

 ©¸zxÁz uõÁμ[PøÍ £USÁ¨£kzv ©ØÖ® ©¸¢xPÒ 

u¯õ›US® •øÓPøÍ ÂÁ›UP. 

20. Give an account on cultivable medicinal plants in pot 
culture and their uses. 

 öuõmiPÎÀ ÁÍ¸® ©¸zxÁz uõÁμ[PøÍ²® AÁØÔß 

£¯ßPøÍ²® £ØÔ J¸ öuõS¨¦ u¸P. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester  

Botany 

Elective – MUSHROOM CULTIVATION 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

All questions carry equal marks. 

1. Mention the scope of mushroom cultivation. 

 PõÍõß ÁÍº¨¤ß ÷|õUP[PøÍU SÔ¨¤kP. 

2. Where is the place first mushroom production started in 
India? 

 C¢v¯õÂÀ PõÍõß ÁÍº¨¦ •uß •u¼À G¢u ChzvÀ 

öuõh[P¨£mhx? 

3. Name any two edible mushroom species. 

 H÷uÝ® Cμsk EnÄU PõÍõßPÎß ö£¯ºPøÍU 

SÔ¨¤kP. 

4. Estimate the nutritional values of button mushroom. 

 ö©mkU PõÍõÛß EnÄUTÖ ©v¨¥møh ©v¨¤kP. 
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5. What are spawn substrates? 

 PõÍõß Âøu u¯õ›¨¤ß ‰»¨ö£õ¸mPÒ ¯õøÁ? 

6. Define composting. 

 ©mS Eμ[PÒ Gß£øu Áøμ¯Ö. 

7. Mention effects of moulds on mushroom beds. 

 PõÍõß £kUøPPÎÀ §g\õn[PÎß £õv¨¦ £ØÔ 

SÔ¨¤kP. 

8. Write note on drying of mushrooms. 

 PõÍõßPøÍ E»μ øÁ¨£x £ØÔ GÊxP. 

9. Name any pests affects in mushroom cultivation. 

 PõÍõß ÁÍº¨¤À £õvUS® §a]PÎß ö£¯ºUøPU TÖP. 

10. Mention the ingredients for mushroom omlette. 

 PõÍõß B®¼miß £Sv¨ö£õ¸mPøÍ¨ £ØÔ SÔ¨¤kP. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the history of mushroom cultivation. 

  PõÍõß ÁÍº¨¤ß \›zvμzøu ÂÍUSP. 

Or 

 (b) Short notes on mushroom industries in India. 

  C¢v¯õÂÀ PõÍõß ÁÍº¨¦ öuõÈØ\õø»PøÍ¨ £ØÔ 

_¸UP©õP SÔ¨¦ GÊxP. 
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12. (a) List out the edible mushrooms in India. 

  C¢v¯õÂ¾ÒÍ EnÄU PõÍõßPøÍ J¸ £mi¯¼kP. 

Or 

 (b) Enlist the use of mushrooms. 

  PõÍõßPÎß £¯ß£õkPøÍ AmhÁøn¨£kzxP. 

13. (a) Explain the principles and techniques of spawn 
production. 

  PõÍõß Âøu EØ£zv°¾ÒÍ uzxÁ[PÒ ©ØÖ® 

~qUP[PøÍ ÂÍUSP. 

Or 

 (b) Discuss the different types of composting methods. 

  öÁÆ÷ÁÖ ÁøP¯õÚ ©mS Eμ[PÒ u¯õ›US® 

•øÓPøÍ ÂÁ›. 

14. (a) Mention the techniques involved in button 
mushroom cultivation. 

  ö©õmkUPõÍõß EØ¨£zv •øÓ°À EÒÍ 

~qUP[PøÍU SÔ¨¤kP. 

Or 

 (b) Explain the pests management in mushroom form. 

  PõÍõß £sønPøÍ §a]PÎß ÷©»õsø© £ØÔ 

ÂÍUSP. 

15. (a) Give an account on any two mushroom recipes. 

  H÷uÝ® Cμsk PõÍõß EnÄ £ØÔ öuõS¨¦ u¸P. 

Or 

 (b) Write briefly on economics of mushroom cultivation. 

  PõÍõß ÁÍº¨¤ß ö£õ¸Íõuõμ ~qUP® £ØÔ GÊxP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Give a detailed account on importance of mushroom 
cultivation. 

 PõÍõß ÁÍº¨¤ß •UQ¯zxÁ® £ØÔ öuÎÁõÚ ÂÍUP® 

u¸P. 

17. Discuss the poisonous and medicinal mushrooms in 
India. 

 C¢v¯õÂ¾ÒÍ ÂåUPõÍõßPÒ ©ØÖ® ©¸zxÁU 

PõÍõßPÒ £ØÔ ÂÁ›UP. 

18. Explain the layout and design the mushroom farm 
structure. 

 PõÍõß £søn°ß Aø©¨ø£ Áøμ£hªmk ÂÍUSP. 

19. Describe the cultivation techniques of Oyster mushroom. 

 ]¨¤U PõÍõß ÁÍºUS® ~m£ •øÓ°øÚ ÂÁ›. 

20. Write an account on post harvesting techniques in 
mushroom cultivation. 

 PõÍõß ÁÍº¨¤À AÖÁøhUS¨ ¤ß EÒÍ ~m£[PøÍ¨ 

£ØÔ J¸ öuõS¨¦ GÊxP. 

 
 
 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester  

Botany 

Elective – HORTICULTURE 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What are the four climatic zones? 

 |õßS um£ öÁ¨£ ©sh»[PÒ ¯õøÁ? 

2. Comment on “Heading back”. 

 “öPmi[ ÷£U” £ØÔ P¸zxU TÖP. 

3. What are the four cultural facets of the floricultural 
industry? 

 §UPÒ E¸ÁõUS® •øÓ°À EÒÍ |õßS ¤›ÄPÒ GßÚ? 

4. What is the basic principle of landscape design? 

 ÷»ßmì÷P¨ ÁiÁø©¨¤ß Ai¨£øh uzxÁ® ¯õx? 

5. Comment on T-Budding. 

 i&ö©õmkuÀ £ØÔ P¸zxU TÖP. 
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6. Define stock and scion. 

 ìhõU ©ØÖ® ]¯õß £ØÔ Áøμ¯Ö. 

7. Define Germplasm. 

 öáº®¤Íõ\® & Áøμ¯Ö. 

8. What is positive mass selection? 

 £õ]iÆ Tmhz ÷uºÄ GßÓõÀ GßÚ? 

9. Write short note on ‘Epistasis’. 

 ‘G¤ì÷h]ì’ £ØÔ ]Ö SÔ¨¦ u¸P. 

10. Mention the use of 5’ bromourcial. 

 5’ ¦÷μõ÷©õ²÷μ]¼ß £¯ß SÔ¨¤kP. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) What are the different types of mineral soils? 

  uõx ©sÛß £À÷ÁÖ ÁøPPÒ GßÚ? 

Or 

 (b) What are the salient features of fruits? 

  £Ç[PÎß •UQ¯ £s¦PÒ GßÚ? 

12. (a) What are the steps to be taken for lawn 
maintenance? 

  ¦À uøμPøÍ ÷£oPõUS® •øÓPÒ ¯õøÁ? 

Or 

 (b) Elucidate the cultivation practice of Jasmine. 

  ©À¼øP £°›k® •øÓ°øÚ ÂÁ›. 
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13. (a) Define cuttage. Explain any two types of cuttage. 

  Pm÷hä& Áøμ¯Ö. HuõÁx Cμsk ÁøPPøÍ ÂÁ›. 

Or 

 (b) Define layerage. Explain any two types of layerage. 

  £v¯ªkuÀ & Áøμ¯Ö. £v¯ªku¼À HuõÁx Cμsk 

ÁøPPøÍ ÂÁ›. 

14. (a) What are the scopes of plant breedings? 

  uõÁμ £°º ÁÍº¨¤ß ÷|õUP[PÒ GßÚ? 

Or 

 (b) Mention the merits and demerits of clonal selection. 

  S÷ÍõÚÀ ÷uºÂß |ßø©PÒ ©ØÖ® wø©PÒ £ØÔU 

TÖP. 

15. (a) Bring out the features of Heterosis. 

  öPi÷μõ]êß £s¦PøÍU TÖP. 

Or 

 (b) What is autopoly ploidy? Explain. 

  Bm÷hõ £õ¼¤Íõ´i GßÓõÀ GßÚ? ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. How do you classify the horticultural crops? Bring out 
their salient features. 

 ÷uõmh¨£°ºPøÍ GÆÁõÖ ÁøP¨£kzxÁõ´? Auß 

•UQ¯¨ £s¦PøÍ ÂÁ›. 

17. Describe the different types of gardens. 

 ÷uõmh[PÎß £À÷ÁÖ ÁøPPøÍ ÂÍUSP. 
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18. Discuss the use of plant regulators in horticulture. 

 ÷uõmhUPø»°À £¯ß£kzx® £À÷ÁÖ uõÁμ FUQPøÍ 

£ØÔ ÂÁõv. 

19. Elucidate the method of pureline selection. 

 _zu©õÚ uÛ ÷uºÄ •øÓø¯ ÂÁõv. 

20. Define ‘mutagen’. Discuss the different types of mutagens 
and their mode of action. 

 \kv©õØÔPÒ & Áøμ¯Ö. Auß £À÷ÁÖ ÁøPPÒ ©ØÖ® 

ö\¯À£k® Âu® £ØÔ ÂÁ›UPÄ®. 

 
 

———————— 


