B.Sc. Part Il (Botany) Examination -2021

Scheme:

Paper Duration Max. Marks Min. Marks
Paper-l  Diversity & Systematics of 3 Hrs. 50

seed plants-Gymnosperms
Paper-Il Diversity & Systematics of seed 3 Hrs. 50 54

plants-Angiosperms
Paper-Ill Structure development & 3 Hrs. 50

Reproduction of flowering plants
Practical (One) 5 Hrs. 75 27
Botanical excursion to be arranged. Students should visit the local sites.

Paper - |
Diversity & Systematics of Seed Plants-Gymnosperms

Duration 3 hrs. Max. Marks 50

Note: The question paper will contain three sections as under —

Section-A:  One compulsory question with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. Total marks : 05
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. ~ Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words, 2
questions to be attempted. Total marks : 20

Unit-1 - Characteristics of seed plants : Evolution of the seed habit ; seed
plants with fruits (Angiosperms) and without fruits (Gymnosperms);
fossil and living seed plants.

Unit-11 - General features of Gymnosperms and their classification ;
evolution and diversity of gymnosperms.

Unit-111 - Fossil Gymnosperms : Comparative account and salient features
of Cycadofilicales, Cordaitales, Bennettitales

Unit-1V - Morphology of Vegetative and Reproductive parts : Anatomy of

root, stem and leaf ; reproduction and life cycle of Cycas, Pinus
and Ephedra.

Unit-V - Morphology of Vegetative and reproductive parts : Anatomy of
root, stem and leaf ; reproduction and life cycle of Ginkgo, Taxus
and Gnetum.

Paper - Il
Diversity & Systematics of Seed Plants-Angiosperms
Duration 3 hrs. Max. Marks 50

Note: The question paper will contain three sections as under —

Section-A:  One compulsory question with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. ~ Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
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Unit-1 -

Unit-11 -

Unit-111 -

Unit-1vV -

Unit-V -

2 questions to be attempted. Total marks : 20

Origin and Evolution of Angiosperms : Some examples of
primitive Angiosperms and Ranales.

Angiosperm taxonomy ; Brief history ; aims and fundamental
components ; Alpha taxonomy, omega-taxonomy, keys, taxonomic
literature, Botanical nomenclature ; principles and rules ; taxonomic
ranks ; type concept, principle of priority.

Classification of Angiosperms ; Salient features of the systems
proposed by Bentham and Hooker and Engler & Prantl. Major
contributions of cytology, phytochemistry and taximetrics to
taxonomy.

Diversity of flowering plants as illustrated by members of the
families Ranunculaceae, Brassicaceae, Papaveraceae
Capparidaceae Malvaceae, Rutaceae, Fabaceae, Apiaceae.

Salient features of some families ;Asteraceae,Acanthaceae,

Apocynaceae, Asclepediaceae, Solanaceae, Lamiaceae,
Amaranthaceae, Euphorbiaceae, Liliaceae and Poaceae.

Paper -l

Structure Development and Reproduction of Flowering Plants

Duration 3 hrs.

Max. Marks 50

Note: The question paper will contain three sections as under —

Section-A :

Section-B :

Section-C :

Unit-1 -

Unit-1i -

One compulsory question with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. Total marks : 05

10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. Total marks : 25

04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted. Total marks : 20

The basic body plan of flowering plant, modular type of growth,
Diversity in plant form in annuals, biennials and perennials,
Convergence and evolution of tree habit in gymnosperms,
monocotyledons and dicotyledons, trees-largest and longest lived
organisms.

The shoot system : The shoot apical meristem and its histological
organization, vascularization of primary shoot in monocotyledons
and dicotyledons ; formation of internodes, branching pattern,
monopodial and sympodial growth, canopy architecture, cambium
and its function, formation of Secondary Xylem; a general account
of wood structure in relation to conduction of water and minerals,
characteristics of growth rings, sapwood and heart wood, role of
wood skeleton, secondary phloem, structure, function, relationships;
periderm.
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Unit-111 - Leaf : Origin, development arrangement and diversity in size and
shape, internal structure in relation to photosynthesis and water loss;
adaptation to water stress, senescence and abscission.

The root system : The root apical meristem ; differentiation of
primary and secondary tissues and their roles ; structural
modification for storage, respiration, reproduction and for interaction
with microbes.

Unit-1V - Flower : A modified shoot, structure, development and varieties of
flower, functions, structure of anther and pistil, the male and female
gametophytes, types of pollination, attractions and rewards for
pollinators, pollen pistil interaction, self incompatibility, double
fertilization ; formation of seed-endosperm and embryo, fruit
development and maturation.

Unit-V - Significance of seed : Suspended animation, ecological adaptation,
unit of genetic recombination and replenishment, dispersal strategies,
vegetative reproduction, vegetative propagation, grafting, economic
aspects.
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PRACTICAL MARKING SCHEME :-

There shall be a practical examination of five hours duration and distribution of marks shall be as
follows :

STUDENT’S
REGULAR EX
1. A double stained section of plant 10 12
part (vegetative) of Gymnosperms.
2. T.S./L.S. of Reproductive 5 7
part (Gymnosperms)
3. A double stained section of plant 10 13
part (Angiosperms)
4. (A) Description of flowering twig in 10 13
semitechnical language assigning
its family. Give suitable diagrams
(B) Description of reproductive parts of 5 5
of a flower assigning its family. Draw floral
diagram.
5. Germination of seed / Seed viability 5 5
6. Spots-Five (3 Marks each) 15 15
7. Viva voce 5 5
8. Practical record 10 -
Total 75 75
SUGGESTED PRACTICAL EXERCISES :-
Gymnosperms

Cycas.

I Habit, armour of leaf bases on the stem (if specimen is not available show photograph), very
young leaf (circinate venation) and old foliage leaves, scale leaf, bulbils, male cone (specimen);
microsporophyll, megasporophyll, mature seed.

ii. Study through permanent slides - normal root (T.S.), stem (T.S.) (if sections are not available
show photographs), ovule (L.S.).
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iii. Study through hand sections or dissections - coralloid root (T.S.), rachis (T.S.), leaflet (T.S.),
microsporophyll (T.S.), pollen grains (W.M.)

Pinus

i Habit, long and dwarf shoot showing cataphylls and scale leaves, T.S. wood showing growth
rings, male cone, 1% year, 2" year and 3 year female cones, winged seeds.

ii. Study through permanent slides - root (T.S.), female cone (L.S.), ovule (L.S.), embryo (W.M.)
showing polycotyledonous condition.

iii.  Study through hand sections or dissections - young stem (T.S.), old stem (wood) (T.L.S. and
R.L.S.), needle (T.S.), male cone (L.S.), male cone (T.S.), pollen grains (W.M.)

Ephedra
i. Habit and structure of whole male and female cones.
ii. Permanent slides - female cone (L.S.).

iii. Hand sections/dissections - node (T.S.), internode (T.S.), male cone (T.S. and L.S.), pollen
grains.

Ginkgo, Taxus & Gnetum - Study of morphology and anatomy of vegetative and reproductive
parts.

Angiosperms

(A)  The following species are suitable for study. This list is only indicative. Teachers may select
plants available in their locality.

1. Ranunculaceae : Ranunculus, Delphinium
2. Brassicaceae : Brassica, Iberis

Papaveraceae : Argemone / Papaver.
Malvaceae : Hibiscus, Abutilon

Rutaceae : Murraya, Citrus

Fabaceae : Faboideae : Lathyrus, Cajanus, Melilotus, Trigonella
Caesalpinioideae : Cassia, Caesalpinia
Mimosoideae : Acacia, Prosopis, Mimosa

Apiaceae : Coriandrum, Foeniculum, Anethum
Asteraceae : Helianthus, Ageratum, Sonchus, Tridax
Acanthaceae : Adhatoda, Peristrophe

© o N o

Apocynaceae : Vinca, Thevetia, Nerium

10.  Asclepiadaceae : Calotropis

11.  Solanaceae : Solanum, Withania, Datura

12. Euphorbiaceae : Euphorbia, Phyllanthus, Ricinus
13. Lamiaceae : Ocimum, Salvia

14.  Amaranthaceae : Amaranthus, Achyranthus

15. Liliaceae : Asphodelus, Asparagus

16. Poaceae : Avena, Triticum, Hordeum.
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(B)

1. Study of any commonly occurring dicotyledonous plant (for example Solanum nigrum or
Kalanchoe) to understand the body plan and modular type of growth.

2. Life forms exhibited by flowering plants (by a visit to a forest or a garden).

3. L.S. shoot tip to study the cytohistological zonation and origin of leaf primordia.

4. Monopodial and sympodial types of branching in stems (especially rhizomes)

5. Anatomy of primary and secondary growth in monocots and dicots using hand sections
(or prepared slides). Structure of secondary phloem and xylem. Growth rings in wood.
Microscopic study of wood in T.S., T.L.S. and R.L.S.

Internal structure of leaf. Structure and development of stomata (using epidermal peels of leaf)
Anatomy of the root. Primary and secondary structure.

8. Examination of a wide range of flowers available in the locality and methods of their
pollination.

9. Structure of anther, microsporogenesis (using slides) and pollen grains (using whole mounts).
Pollen viability using in vitro pollen germination.

10.  Structure of ovule and embryo sac development (using serial sections).

11.  Nuclear and cellular endosperm. Embryo development in monocots and dicots (using
slides/dissections)

12.  Simple experiments to show vegetative, propagation. (leaf cuttings in Bryophyllum,
Sansevieria, Begonia; stem cuttings in rose, salix, money plant, sugarcane and Bougainvillea).

13.  Germination of non-dormant and dormant seeds.

14.  Viability of seeds.

dSt.ug.gt. e fgdg
gaeafa fagm

dgif-as wiear s

geqr g7 YA ararfe AfgdHan sf# a9 A%

| disita det @ fafauar 3 TR 50
afficl 3Td sl

N st qet o fafaera 3 TR 50 54
TS afifel - SAraeiis

N qefg died s G 3 TR 50
S TE uiEdH
AT ae 5 Ee 75 27

(T feor)
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g A | - Sisia dal @ fafquar o afifet-segasist

gy 3 E fgdHan & 50
AT ;. W WA W Y 03 WS fiE R BN
gug F : W W H T AMEE Yed TuH uee T W 02 @Y WH od gC H/A 10

T YT BANTRE TE U9 HT SAL ST 20 VR B OB H/A 3iF : 05
TUg F : TH WIS W YR IHE W 02 WA od gL KA 10 WA M | TAH THE U
TH Y99 K T FA G HKA 05 YA H I T T | YAE WA H IN
T 250 VR A @ HA 3iF : 25
TS ¥ : 3@ WIS W 04 W IAUACHE BN (WH H 9 oft & Whd ®) W W gEar
¥ ¥ fRu S, foq ©F THE ¥ Uw G oy WA el e m | R WeH &

IR & 9H ITSE YT HT ST S 500 Yeal W @l | FHA FF : 20
hE - | . ST Wt % YgE A, ®el g (Sgdeist) T wo Ifed
SHASIS) ey, SiemeHE Te Sifad 9@y|
e -l - I SISl U o WEEE A, arihior del SFIgd stsft et
%1 fafgudr wd o™
ECA ]! - SAeHE SIS UIey, T AEhSIhiahed, Hieseed Ud
SerEeed & UHE @& qorcTd ST
R -1V - FIIh TH A T HT ARG T9H, TEFHT, 79 T
gHIST & ST, O T U H1 AARe WA TH SAF q9T oA W
CAlC: D]
THE -V - fir=n, 2Fgq W e &t SAHIMH, AdRe L&, S9H T o
T FI STRATAI
g oo |l - <isita dul wr fafagar @ afifer ;. sreasisi
ggq 3 E sifawag sidk 50
e W WA 9F H 03 @S H YER B :
ug 3 ;W WIS ¥ UH ANEE WA GO0 U THE ¥ 02 @ WA od g H/A 10

A YT BANTRE Y U9 HT IAL I 20 ISR H OB FA F : 05
T d ;3 WIS W OYAF THE Y 02 YT Ad W HA 10 YT B | AP THE U
TH T H 999 HA gL KA 05 TAI & ST T B | TIE WA HT IW
T 250 Vear H OB HA FFH : 25
T W :  IT™ WIS W 04 YA IUACHR B (W H 9 off ¥ WeRd ®) W @t sorar
T ¥ fRu S, g ©F THE ¥ Uw 9 oifue WA el e m 1 1 Wedr &
SR &I I RITSE YT T I CWINT 500 Vel W B | el % : 20

THIE |- sMgasifaral &t Scafd Td fas™, qUaA sgdsiteal @ T el &
FT TEE H ST
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g1y -lI- srgadtal Ffifet : dfva sfaer, SSY9 T YR ©e®, UehH-afifat,
strem-afifert, spferai, afffer §dy wife, ameufas AmeRr, fagia
w fem afffer gt &g, 2R eEyRen, wafiear & fagia

& -1l rgadist el HT TGO : FEH-TE qA TR F YA g
T Sfew Ugfaar w1 ygE favivan, smeqeist afifel & & °

oY ol

HIfSTHT faaM, Ry WA T e gl &1 TE ArEH|

3Hh1E -1V- gty qlet @1 fafagard : FAwed, SEeE, e, s
meTadl, ®Al, Wedt Ud Uit et &1 fagga sl

3hIS -V- FF Fl BT EFIT : T, UH-Adl, IR, TEFAfHeSH, diemd,
wftE, sTo, Jwifead, fafadet wd e+ favramn)

g = | - gt dtef &) demen, gRkada 9 S

g9y 3 T2 3fferRan 3fd 50

AT ;. W WA W ¥ 03 @WUE f1H TR B

Gug 3 : W WIS H UH AEE WA fuH y@E TR ¥ 02 @ WA od L H/A 10
A TS BNIURE Y] WS I IR SN 20 IR W @ R/ F : 05

TS d : 3TH G H YIS THE Y 02 U Wd TL HA 10 YT BH | TS THE W
TH YT BT T W T HA 05 WA H SIS B | TSR YA BT IW
T 250 Vet HOF HA FFH : 25

e ¥ :  TW @IS H 04 WA GUAcHeR ER1 (YA B W o & wehd ®) W wfi geRrear
¥ ¥ R o, fog T TR ¥ UH W oIfye WA A B O X WA *
IR A W FITEE G HT SO SN 500 VSR W B | HA I : 20

&g -l- USIIT YIRY %1 STYRYAd GIFAT - WEIeR YR & Fhgl URY yEu
H AT fafaedies avig, fgadia td sgadia gey, SHeqsist T
st wd fgeter Wit Wt ger e @ fase w@ R, e et
Jechtd Td Jrefsial Teid

THTE-11- W @7 : We ey faursias @ 3@ sifasE @ed, T
ST T fgefisrost el § wafye We o1 Gagd o, yadieE o6
Fftagd (T) T & wH, fgdtee Seaw @ fmiv, @ @ 't
it & Hagd & G@ed ® @i g@xeen &1 mm foer, gfy aere,
W HGS T 3id: *S & Y@ GV, HMSE GSR &1 fenr, fgdtow
TAEH WA @ wE # e, wWeH|

sog -llI- quf : IAfd, fowe aTamRe qAT Y Ud ARfd @i fafawdr, wehrr
TS9O Td S AR & e H Siaih Al w1 T §id
yfaee & fod sTshem quisiv wd faerm
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g @9 : g Ry fawrsdas, wafhe w@ fadigw Fawt w1 A
T TR i, S99 YA, S T gaEsial ¥ IREaie TR g

~ s
K] T WA qlcHeh Y[~

3hIE -1V- Y : TH IR WE, 9 & 9=, fawm wd fafaem e,
AN Td SiHet & G, R T A& FHBRE, T &
YhR T WEOharel & fod et wd WiqeH, TR -SieER
TR fRar, T Afivea, fgw foem, se @ oo &1 o,
wd &1 faeg @ aftgEFanl
IHIE -V- st &1 gegar - Ticdfaa wsitaw a1 gfaskfa, orfdfeefas sqwaT,
A QIS HT THIE, ®A F SIS HT GHIUA FHIAH A, HIAR
gaefa, gfquyer a1 w@H qmH & oAfefd uee AT HEd|
g (aeafa Smed)
3t &1 faawu
Tﬁ'm": 75
%.9. il w1 faawo IERIECHCIE T/ FEdEl B
1. e w1« (T.S. /L.S.) 10 12
fg srfviefea
2. e g9 3 (T.S./L.S)) 05 07
fg srfvifea
3. ifsarerd wrfae o (T.S./L.S) 10 13
fg srfvifoa
4 . forelt g0 1 TEfoTha v 10 13
foreor: el I T8AM
(servaes o= wfeq)
9. fedt g % yoEA s @1 faeRu/ 05 05
F H UEEH/ T AR@ ud fEw
5. oISt ST 3T 05 05
6. Wi -5 (YIF 3 3FH) 15 15
7. Tifaw 05 05
8.  WHENfTE gredeRt 10 -
HeT T 75 75
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gratfites &

sfIgadisit -
qrEHg

TRY WEE T W qUiHRRad 9 (At gfaeet Suwew 3 @ @ o feemd), frg
wf (gEfad fFae™ T@@ ®1 IFER ¥Q), U GHE IO, Tok WU, UF hfawr, W
vid, (UfTeR), SEESTOEel, TESS] gul aftere oS

€ (TS.), @ (1.S), 9w (L.S.) & TR TEe & oo 9 J=d (IR
gfieet 3ueey 7 & @ o feEE) |

FRaEg we(T.S.), ¥wA (T.S.), ik (T.S.), TESSTIEU(T.S.), TWFEERT (M.) @I

S|

I TWE, I T G TR S (Refhed UH Ve UOIT @l WA wA =G,
FS & T.S. (Ffgaam w1 WiRfa & o) W vE, & 3w (Yo, Gdw @ qdE
o) Wiel w1 I |

Sg (T.S.), #=r ¥ (LS.), disie (LS.) @ o {(M.) sgdist wfg & feodt @i
TRTT HE TG TWES HI WEEAT U AT

TE T T W a4 w18 (T.LS.THR.LS.), difew (T.S.), | ¥i#| (LS. rFkk T.S.),
T HO (W.M.) T 37T

gHIGT -

1.

TRY FWEE, | g AR VG w0 G & e (WM.)I 9 9 S aO wesw 9t
1 HTEA, TR I

wof @ty (T.S.) @i (T.S., @ (T.S.), = (T.S.) ¥e% Wi (T.S.) W wWEw (M.)
<l HAYIT |

T ¥ (T.S.andL.S.) T AT ¥ (L.S.) |

4. firn, 2#F@g 9 Fleq —&9% 9 S 9T ki SR TS 37dfes HEHAT <Rl
HETIA|

fafi= ell & eered ¥q T WY WSTE T wHieew wEdtad ©19€ Th wEed gel
? WEAMH W Y ® fF F o FrERgd W IUesy S kA w1 SHA GAAT T
off s ¥q gEUgER wE R TEd ¢

ITTHAal - IHaq I STHIIT |
dqiaal - dgier, smEARa T
qiaigl - omwiiwla, daT |
aradat - fefacda 9 wsgfecaiv |
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(8.)

10.

11.
12.

13.

14.

®IGT - AT I GEeg |

waGltealzsl - gz, @99, ddtaleg 9 rEmHen fgeefiaizst faar,
fasyergifrr,

grzmiarzst - s ferar, ylaifug, arsalar |
et - RN, wiHlFgaH, Tad |
Gl - gatdyg, dsiiew, gisg 9 2EeF |
dF-elgl - usreteT 9 WieElwl |
dularsdat - fa=w1, RrEfmEr, Ram
TeFdge gt - @ateify

giddat - gicaa, fagrf@m 3 gqm
gwifddal - gwifdar, RfGTa 3 wEa-aq |
dfidat - srtgivg 9 dfeaar |

smeedt R, USSR |

fafeadat - Tewistorq a TeRvg |

vidal - dfqm, fediwa, sifsTm

TET: U W 9T fgeliSst Wl T AR (SRR WioM™ AEUY T Shel=hi)
TRY WA T AEger gfg * oTeEd ' |

g Wyt % fafre Sem yew (Se @ e s ogm) |
Wi Y & L.S. §RI HIFTHRT Ikl o7& TH UU SMEE HI S BT IERA |
W ¥ THIEl TE GO s VIR YEY W1 STHId |

T Vel T fgeieel W " wefie @ fedEe gfe w1 oremed fadies weem T
STEAH H GXE, oS § gfg 9@, w8 § 1.8, T.L.S,R.LS. & AT |

It H AR WA, Tl R T Td UREEd e (e et & g
€ HI STHIRGI bl AT : WAHe TE fgdigsw & |

fafiT= 9&R & I TE A WA fEEr w1 St Ed |

YRS H ET T AT deny uREdd (FRS % §N) T WETERU SR 50
RETHUT T SoH &9l &1 Teaq |

HSMUE FH WA TH YUY GREEA w ST |

HShid TH HINTHI Uay, TH oo @ fgeiest oo ofiedad &1 dJeme  (WEe
* g)

FfIh YA YIRHE Tq HRE WA (SEteed, Wfgafer, femfer § ool wmdw g
TaTE, Hfawd, Twre, T, dnEAfataa R Hdd & §) |

TW TH W WSl @ ST w1 st |

SrSit i Sifad &\ ar |
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