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Class / iFen B.Sc. II Year
Year /q{ Second / Rtftq
Subjecl / fu{q Botany
Course Title / \6arEq tFr rt+6 Plant Anatomy & Embryology (Paper 1) qrqq 3IinM G {"ftfu
Course Typc / qqqtFq 6r non Core (Major -1) / ott (t n t)
Credit Value/ AR_c ffr 4 Credits
Max. Mark/ qtr'ddq s,6 Max. Marks: 30 + 70 (Minimum Passing Marks 35)

lj.Sc. luotanyj Cou rse Learning Outcomes (CLo)
. Students will learn the internal structure ofplants. It will enhance the basic understanding of

organization ofplant body by cells and tissues.
. Students will understand the dynamic mechanism ofplant pollination, fertilization and development.
. They will have hands on training on section cutting, preparation ofslides, study ofpollen and

I'.rrliculnr / fuawr
l lr l Vleristematic and permanent tissucs

L.l Types ol'nreristenrs,

1.2 OrganiTalion oflloot and shool ape\.

-3 Sirrrple and complex lissLres.

.4 Special type ollissues.

.5 StructLrre oldicot and monocot rool, slem and leafKranz anatomy,

.6 Pits and plasmodesmata;

.7 Wall ingrowths and l|ansfer cells.

1.8 Hydathodes. cavities. lithocysts and laticefers

EiFltr- 1 Brtudflo 3iF {errfi 6f,6
1.1 fr$w1tr6 d rs]I I

r.z. w sii< rito fi$ or *i.roc
r.a. sw, qEa eis i4Pls trol{ d 6f,o
r.+. Er{iaq* s { godloqi ss- dqr, 3i{ qff d fi{{{r
r.s fYefl ei-s wR+}*ri-cr
r.o Ffi eio{tr et's {r.T{iflq fu r

1 7 sd+r. ,If?;oli, ft;prt{Ectr oi{ .dceii t

I nil Il iecondary Crolvth:
. I Vasculnr cambiulr- structure. lirncticln and seasonal activily,
.: Sccondary growlh in rool and stcnr.
.3 Wood (hea wood and sapwood).

1,4 Auomalous structLrres.

.5 Adaptive and protective systems: Epidermis, cuticle, stomata;

.6 General account ofadaptations in xercphytes and hydrophytes.
.7 Dendrochronology
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{or3 -2 Famo fe. GTW{ 3it €rrdrd 3ltr{or

r.r firrff na d rox
12\rr-ris{r, ord oir qtsff .rftftft t

i.3.Es 3rtt tri t Effq6 gk
1 a 6lts (3rd: 6rE oi-i {{rflt) |

r.s rr5qd eln gruroo q,nffi: q{. cqqd. $r t

r o rsqft-< eilq qdEe< o,5qr< or l{mr< ft-+w I

r.z tgffi ; ger .Frdor56Frfr)r

t:n ir I ll limbryology
l.l Hislor) and Imporarrce ofenrhryology,
1.2 Struclure ofUower, anther and pollen,

1.3 Micro-sporogenesis and Mega-sporogenesis;

1.4 Structure and lypes ol'ovulesl
1.5 Types ofembryo sacs.

1.6 Organization and ultra slr'uclurc ofmalure embryo sac,

{mrg 3 ?:rlEnr:
11 or cftdRr 3i-r 16€ t

i.2 gq, c{.r o\ 3 i q{rrT d ri{{{r I

1.3. dg ffqrgs{r ei-* Xr.fiwgqr{ t

r.+. ffqro'g dt €ranr oik troR t

r.s. qT +)v d rox
r.s qfiqqq Wm'rq 6T {'rdr 3i{ \4{{{r I

1 6. {rrfunr{ q .r|{Sq ffi or lr.rcrr t

t lll il-l V llollination and Fcrtilization
l. l'Iypes olAnlhem and pollen,

1.2 Pollinalion mechanisrrs and adaptations;

l.l Pollen pistil in(craction.

I ,l Do0hlc fcrtilizalion:
1.5 Post lerlilizalioo changes

1.6 Seed structure appendagcs and dispeNal mechanisms.

1.7 pal)'nology and scope (a brielaccount)

Eorg a ffi
1.1. q{rrroirr eitt qrrq d roxt
r.z. qsrqq iia oi{ srgqd{ I

r.:. q*m #rfl qrqqs f$qr t

r.+. Eiqt+c ai{ ffids{ t

r.s. frHq<io cMr
r o -0s dsrr sci.r oft rfiVq
r z qtr,roq Ii-f,n oi! {iqrc{r\ tnr T6 rqftK fi+<"r

t ln il-\, Endospenn & Erlrbryo
l.l Endosperm 1ypes, slructurc and tinrctions;
1.2 Dicot and monocol embryos;
l. :l Iinbryo-endospern relalionship.
1..1 Nutrilion 0l Ernbrlo.
1.5 Unususal fcatures in Embryo and Endospenn.
1.6 Apomixis and polyernbryony. Definilion, lypes and pmclical applications.
1.7 I n ) i t t' o l:etiliza\i ot1.
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{drt 5 qurqlc ari q,r
1 1 {qds d ron, {i{{rT 3ir 6r{ |

i.2 f.FficFr* 3n< EiM q"rB6r{{ |

1 3 {or-T,rfis fi.itl I

1.4 {or 6I dqDr I

i 5 {or oik Torfrs i snnq]q friIqdrq r

r 6 3ITrrrlFFr 3tri {gTftdT o1 cftTrqr, ron oir aaflR-o er5rfir t

r.z a<-@ frt++ I

Ke!,words/Trss: Meristematic and permanent tissues, plasmodesmata, Ilydathodes, cavities, lithocysls,
laticefbrs, Secondary Grcwth, Vascular cambilrm Wood, Xercphytes, hydroph),tes, Dendrochronology,

Enrbryolos/. Ernbryo-sac. Pollination, fe(ilizalion, Embryo, Endosperm Apomixis, polyembryory.

Vi Eg@18) Eruqlao cdr rerS 6f,o, trffqo gft. cE$-{, sffiE.
iffiftfr Whdrc, {ds, qrFl"r, fiE-fi, t"r, X"ttts, eni.rvr+l ei-t cgr4:n-m t

Textbooks, Refernce Books, olher Resources:-

I Bhoj\rani.S S & Bharnagar. S.P.(201 1), Enbryology ofAngisperDrs, Vikas Publication House P\4. Ltd.
New Delhr. 5 'edilion.

2 Dickison, W.C. (2000). Inlegralive Plant Anatomy. Harcourt Academic Press, USA.
3 Fahn, A. (1974). Palnt Anatomy. Pregmon Press USA.
4 Mauseth, J.D. (1988). Plant Anatomy. The Benjammin / Cummings Publisher, USA.
5 Evert, R.F.(2006) Essau's Plant Anatomyt Meristems, Cells and Tissues ofthe Plant Body: Their

structure, Function and Development. John Wiley and Sons, Inc.
6 Johri, B.M. (1984) Embryology ofAngiosperms. Springer-Verlag Berlin Heidelberg.
7 Mahenshwari, P. Intruduction of embryology ofAngiosperm, Tata magrohill publication com.( l97l )
8 Pandey, B.P. plant anatomy S.Chand & compaoy (1986)
I Pandey S.N. and Chaddha A., Plant anatomy and embryological development Publishing house Pvt. Ltd.

Suggested weblinks:
. htlpsr//www.davunivercitv.ordinraqes/tlles/studv-nlaterial/EDU246%20BOTANY%202.pdf
. hrpsr//qacbe.ac.in/pdf/emarerial/1 8BB04lC-U3.pdf
. hltps://uou.ac.in/sites/defiltrlt/tiles/sini/BSCBO-202.pdf

Scheme olMArks: Suggested Continuons livaluation Methods:

lh\in' xn' \h.lts: l0lr
Cotrlinuous ComprcheDsive Ev.lnation.l0 marks (CC[)r Term Ind Irnri Theo'y 70 rarks

lnlernrl Assessmenl
: Continuous

Evalualion (CCE):
30 Marks

There shall be 4 class tests of l0 marks each. out ofwhich the 3

besi scores are to be taken into account.
l0+10+10= l0

Assessm.nt: Term
End Exnm ('Iheo'y)
70
(Tintc: 0l:00 Hl.s.

Section (A) l0 Marks
(a) Objective quesrions 5

(b) Very Short Answer type question 5 (word limit 50 words)
Seclion (B) 24 Mnrks:
Shod Answers Type Queslions I queslion from each unil (word
limit 250 words) 4 to be attempted out of7 given questions
Seclion (C).36 Marks:
Lons answer rype queslions (word limi1500 words) a to be
attenrpted out of7 qiven qlrestions

l0 qnenior 01 m.d(s eNch - l0

4 queslion 06 narks cach ' 24

,l queslions 09 m{rks €ach - 36
Toril 70
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Class / 4en

Subject / hcq
Course l.itle / crd-{6q or {l+6

Course Type / qr6.qFq Er r6R
Credit Vrlue/ ttud qr{
Max. MarU srfufdq 3i6

B.Sc.II Year
Second / mq
Botnny Practical
Plant Anrtomy and Embryology, Paper I
qrqq 3ridffi G q"fffu, erqifto
Core (Mrjor l) / Elr (+ir{ 1)

2 Credits
Max. Marks: 30 + 70 (Minimum Passing Mnrks 35)

Prrti(nlir'/ fuqrnl
t r)it
-l lr)
V ] 2. Sludy ol Tissucs (parenchyma. collenchyntn and sclerenchyma); Macerated xylary elemens, Fhloem

( l'cnnancnl slides. phorcgraphs)

ff | Z.o;.ro S'{=6rSqr, oHqEqr eir rqdtqtgqlq itwtde Er$il0 na, rdgq or rerrs mlss. oih qrE{
I Q Errr srsq{r
V 3.Srud) of Monocot slem: Maize (Zea mays); Oicor tr,"i r St,Dno*elHetianrnug; Seconaary C,ott

Ilelianthus-

3.S6fiqrff d{r rqor (tuqr tq), Rffvr* n+ rT-ugd (ttrdr{r{). Bffffi gk, iftVqs or
qsq{Fl 

I

I a).Sludy ofinomnlous stftrcturc in Achyranthes. Boe laavia. Nyclanthes through section cutting.
6.c5trter ol.d qtqq i (firl€Irr, ffiqr, q6rd{-er$ )i emrr< firall or ele++< t

I :1. Dcrnonstmlion ofpollcn gennination.
I r q!r,T 3r&!"r 6r s<fi i

l. Study ofmeristefis lhrough perntanent slides and photographs.
l.{ard wr{s 3ift qr<rl + qr"rq t loncfrflo rrot or 3rl{{r r

4 Sludv ol Monocol r'oot: Maiz-e (Zea mays); Dicol rool: Sunt'lower (Llelianlhus); Secondary Growlh:
llelianlhus.
,l.giE.M ss rd6r (fuqr ts), E{1-lrff qc l}dla-6 gk, iftt-.zm or s&qqq i

5.Stud! of Dicot and Monocot leaf.

s.fq.M sir lfffi qd or 3lsr{r r

T.Stlrdy ol'Xerophyte (Nerium Leal) and Hydrophyte (llydrilla srem). PIanls.
7.{s(m (iRqq rd) , rfffi (evBar r+)tt 3rgq r 6l crt?nrr I

S.SttLdy ol anlher (Young a|d rlralur€), lapetUm (amocboid and secretory) lhrough permanent slides / piclures.

8.wr,r6tq 4 d{{rr ( sq oft qftc@) , d-cq( 3rd-qr{s eft 1.]ra ) rqrff r<rrs dnr 3uFr{ I

10. St!(ly ol'nratLne egg apparalLrs lhrfirgh slides / photographs.

9.Sludy of l'enixle gamelophvte PolyronUrrr (nrcnosporic) lype of etnbryo sac deveiopment through permanent
slides / photorrrphs.
g.qr<r grEr4iqftq: fiffi{q (+{r{$fto) ron or q,rtfr ft-om rpn$ ri{rfs /crftl aRr s]ran{ |

lo. {irgs /qidl d qtwc rt qRq{ftrs
I l. Demonstration oldifl'erent lypes ofpollination and seed dispeNal.
r l.fafu+q lroN d qtmor erl-r +q fif,{"r 6l rEfi I

tz. Exff fd Tq qqq { q{r.E"i A 3i
12. Sludy of percentage germination olpollen grains in a given medium.
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14. Types ofovules in plants and placentation through temporary slides/photographs/permanenl slide.
14. q{en{ Tdrts//slc} /{arrg rdrfs d qlqq t crsc d ffor-s d r6n 3ltr ffwrs E-ffT r

*Seclion cutting. study of pollen grains and stigma through Iocally available p,ants. (Hydrilla Stem. Nerium
leaf)
* {elrftq Fq rl sqaer crcc d qnaq t orjwar 6re, wr.r6"ii 3n-r sffi6r, 6r orezEn I (aE&dr d{r,
iftqq qd)
Kc\wofus/l'rgsr rnerislcnrs. lissues. Monocot and Dicol. Roo1, Stem, Leal Anther. Female Camelophyte. egg-

:, ois fi[aq, tnr.rq, ffo rffi, fuc, A-qisqr

Apparltus. Ilolliflltion. Seed I)ispersal. ovulos. Placentaliolr.
fl! la-g (d cd)Zlr: fonqfco rrro. goM sft Eo-Frff, ws. n<r, rd, EE&dr {r, iRqq

Schene of Marks- Srggested Continrors Evaluation Methods

! lljlllp!l]!ql!9 g"t .inirrurn passing rnarks in Irternal and Exlernal Assessnrent sepantely.
lnlemalAssessment:
siffi6 {gior

Mxrks ExternalAssessment: Nlirks

Class lnlcraction/Quiz Viva Voce on Praclical

Practical Record File
Assignments (Charts /
Model
Selninar/ Rural SeNice/
Technology
Disseminalion/ Report of
Excursion/ Lab Visits/
Survev/ lndustrial Visit)

Table rvork / Experimenls
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