®

Sexval ﬂepro.duchbn in Flowering Plants

Flower = reproduchi/e shoot of anytbs)oerms.

Important events |

@ Pre-+ertilisation “ 3amef'e pormag_'lbn & afrans-per

@ Double +ertilisation - syngamy + triple Fusion

@ Post-+ertilisation - embry/o + endosperm + seed + Fruit

/
Potat—csrolal i
etk
Arther
—ﬁ#ammr\__\_‘
Ouvule
Starre Gvar'f
Thalamus
~Pedice!

Fry. L.S. of typreal anﬁtbsper‘m Lower
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Flower Types & Symmetry

Based on Sex

Bisexval (perﬁecf’) - both stamens + carpels

°

Ey. hfbf_{(usf‘(' moustard
Unisexval - only ore Sex present

Eg. cucurbita, papaya, maize

Based on Plar?f

—

Monoecious - M and F Fowers on SAME plant  (maize

Dicecious - - M and F on DIFFERENT plants (papaya,

Based on Symmetry

Actinomorphic (radial) - musf'ard, daf'ura, chilli
Zygomorphic (bilateral) - pea, bean, cassia, gulmohar

Asymmeh’fc - e canna (uneuen, Nno .Symmef‘ry)

@ €ih
Actinomorphic Zygomorphic Asymmetric

Floral Parts (9 whorls)
Calyx (sepals) -

protective, green, lowermost

Corolla (pef'als) - attractive, co!oured, 2nd  whorl

Androeciom (stamens) + Gynoecivm (carpels) - reprod.
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fnﬁore:cence
—nriorescence

(1) Racemose ~ ( open / indefinite)
e - 0 P Indetinite)

Main axis grows conﬁ'nuou:ly; FHowers

Sucession (o/der I::»elm-.:J
L

S
O~

n acropetal
younﬂer aboue).

(2) CZmoSe ( closed / def‘ermfnafe)

MYain axis ends in a £

feral branches continue,
each endfnﬁ {n a Qo«:er 4 as:pe-f'al).

/?aceme Cyme

Examples Table
e Eka Fdbie

Facernose Musfard, K"ad'::h, Lam’.spur, Lupin
Spine Achyranthus, Adathoda ;
Catuin - /l/fw'be.--r71J Acalypha
© Spadix 8anana‘ Maize, Colocasia
Umibsel Coriander, Carror ¢
Cyrmose Bovgainvillea, Calotropis, Jasmine, Hisiscos
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Stamen & ﬂ/ft'cros;_:_orangtbm

Stamen Structure :

Each Sf'ar_nen = . fHlament + anther.
Anf_her fygfcally bflobed; ;aach lobe = 2 mfcfo.s;:oranyfa.
A typical anther = DITHECOUS, TETRASPORAM:IATE.

7.5, of Arither

Microspora n‘g.v'um

Connective

.)'K‘
Pollen ﬂrains

Fig. T.5. of bilobed dithecous anther

Wall Lavers - Outer to Inner

(1) Epidermis - protective '.

(i) Endothecivm - Fibrovs, helps in dehiscence
Cii)  Middle /ayers [2:5) » Shorf'—h'ued, ephemeral
(v) TAPETUM - innermost; nourishes pollen.
Cells often POLVPLOI’D & moltinuckeate.

Tapetom secretes e Sporopollenin 4+ Ubisch bodies.
First 3 layers PROTECT + help anther dehiscence.
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Microsporogenesis (detailed?

Formation. of haploic/ mIcroSpores £Hrom dlplm'd
Microspore Mother Cell (/IMC) via preiosis.

Sporogenous Tissve

COrnpa(f'/y arra'njed homoyenous cells in centre ot
- develop into mmc /) Paic.

younj microsSpora nﬂlbm

Pmic to PFollen

Meiotic Sequence -

gl sis- If iosis- L
& e
ac (247 Dya@ erb g
Ceallose wall) (7 hap.’ofd) ﬁr&lh

UII}DIDIJ
=5 M'cmsporojenesis (Prtc e mr'cro.spofc.s)

.“'{9.

Callase Enzyme
Dissolves the callose wall of the tetrad,

releasiny 9 individual MICroSpores intfo the locule.

Microspore Maturation

-
-

After release, microspore develops a complex wall

Exine + Intine, with germ pore - . becormes pollen _jra-fn.

N
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Pollen Grain - Structure

e

= Pollen grain = male yamef—ophyfe (microspore).

Size 25-$0 micrometer; usvally spherical.

L
Exine (sporopollenin .

Intine (ceh'ulo.se -+ pecﬁ'n)

nggra tive cell

Geron pore—————" 7 . . %

Veﬁef'a tive nucleus

Veﬁef'a tive  cell

Fl‘g Mature 2 -celled pollen jrar'n

Sporopollenin

H{gf@ly resistant biopolymer in  exine.
Kesists h{gh temp - strong acids/alxalis + enzZy mes.

Hence pollen fossils are well- preserved (pa/aeonfo/oyy)

Germ Pores

e : :
perfures in exine where sporopollenin s ab Sent
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Pollen B 'bl?ji—

Mumber of Cells in Mature Pollen'

0 V. angiosperms - shed in 2-celled stage
(veﬁemﬂue cell -+ 9eneraﬁ’ue cell)

90 f% dnﬂfosperms - shed in 3-celled stage

(ueyefahue cell +° 2 male 3amefes7
Eg. of 3»celled ; Grasses (Poaceae), Compositag
3 Pollen Viability
Time duriny' which pollen remains capable of
9erm:'nah'nﬁ on a compaﬁ'bie Sfigma
flce, wheat ' 30 min
Some KRosaceae fow hours
Some legurmes fow days
s Datura, citrus months ((n/o)

Pollen Sforage

Stored in hzwd N oatr -/76 deﬂ C in POLLF/V BANKS.

5  Used in planf'_breedm9 and 9ermpla5m conservation.

Pollen Allergy ; -
Pollernn of some klam‘s W cavses a!!ecgies

Eﬂ.' Parthenivm (carrot 9:1355) - ha.y nger, asthma.

Parthenivm h-/sf'erophorus - alien fnvader, COMmon
in roadsides; major allergen . India)
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Pollern as Food / Svpplerment
————=° 1000 / Svpplement

Po!/en rich in protein, oils, vitamins.
Used in west as TABLETS | syvrups by athletes,

race horses, etc. to enhance performance.

Pistil / Carpel

Each carpel zo .Sﬁfgma + Style + Ovary.
/MOA/OCA/(’PEL.L/‘V?)/ - one carpel (exj peal
MILTICARPELLARY - many carpels '
SYAMCARPOCSE carpels Ffused  (papaver)
APOCARPOUS - carpels Free  (rose, lotus)

¢ 3

o

Mono-carpellary Apocarpous Syncarpous

Fig. Three types of carpel arrangement

Stigma Types

DY i - no surface secretion (cereals)

WEe7T - surface sticky / oily (Ii/y, tobacco) .
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NMegasporangivm Ouvule)

Owule = _ small structure inside ovary attached

to plaéenfa via funicle.

Outer in teﬂumenf
Irnner fhfeﬂumenf‘

Chalaza Mucellus

Antipodals

Egg apparatus

Funicle
\ tum
™ Placenta

F{g. L.S5. of anatropous ouwule

Lmportant Definitions -

Fum'cle - stalk aﬂachlhj ovule to placenf'd
H:'Igm - \)'unch'on of Funicle  with the owvule body

Chalaza - basal bppo.sif'e end of omn)Ie

./Micropyle = Small pore .f‘hrouyh f'nf'eyumenf's
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Types of Ouule (orientation)

AP
O M | 6
F
Orthotropous Anatropous Campylotropous
srra.:'ghr

inverted (150 deﬂ) cwrved (90 de\g)

Most Common T Pe
=T —mon. fype |
ANVATROPOUS - 20 Thint angiosperms.,

Body of owule turned & /50 deﬂ so mfcropyle% aligns with £,

/l//eza.Sporaanbm / Mucellus

Mass of nutritive cells inside the ouvule.
One cell differentiates as  MMC: Vigaspore.
Cells Surfoundfny nucellus = I‘nf‘e\g;}menfs (/ on 27
Um'f'eﬁmfc - ore (Ga mopetalae) .
B itegmmic ks Po/ypefala e/

Position of Placenfa
& [ dcenia
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0 So’eﬂ.
o a

eSS

MAC (2,,)

Embryo sac
(/»nucleare?

Linear tetrad

Functional

meGaspore

F{g. Linear tetrad of megaspores; 3 die, 4 Survives

Polzzonum Type Embfzo Sac (most common,)
MOMOSPORLC -

On/y one mMRIASpore s @ncflbnal.
Deue/ops by THREE svccessive MITOTIC divisions

@ /St mitosis -7 2 nuder ( binucleate)
@ 2nd mitosis i m}cler' (V-nuc/eafe)
@ 3rd mitosis -7 ¥ nucler (5‘—nuc/eaf'e)'

Then cell walls Form -7 7—ce//ed, ?—nucleqfe sac.

Final Layout

Micropylar end - €99 apparatus (/ 99 t 2 syrergids
Centre ‘ .

Chalazal end © 3 antipodals

~
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Matvre Embryo Sac

FPolar nucler

Syneryfd

Filitorm apparatus

?9% éeil ()
e egrate;

Antipodals

chalazal

Fﬂq. Mature embryo sac (7-celled, §-nucleate)

Functions of Each Cell :
Syne::gids_ - yw'c/e pollen tube wvia Filiform apparatus
(chemo-attractant secretion)

E99 - fuses with one male gamete -7 Zygote (2n)
Central cell -  Fuses with amother male gamete

= Pﬂ'rnary Endosperm /Vu;.leu.si PEN (3n)
Antipodals - Ty accessory, degenerate later.

Poly"qonum / Other Types

Bisporic 1 Tefrasporic types occur but are rare. . :
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Pollination

Transter of pollen from anther to sf'fgma.
Key event preceding Fertilisation.

Three Kinds _
@ Aufoyamy - Selp-polh'naﬂo-n within same Hower
@ Gre#onoyamy - betweern 2 fHowers of SAME plant

G‘eneﬁcally aufoyahy, eco!oy:‘cally cross-poll. .
@ Xenoﬂamy - from DIFFERENT plant of same 3pecies

True cross-pollination.

Cleistogamy & Chasmogamy

Cleistogamous™ - Flowers never open. Self-pollinated.
(Eg. Vidla, Oxalis, Commelina, Arachis)
Chasmogamouvs -  open Flowers, both auvtogamy

and xenoyamy po.s_'ﬂ'ble.

6 = |

Clerkfoﬁamcus ChaSmOﬂamows
(closed) (npen)

Agents of Pollination
ABLOTLIC : Wind (Aremophily), Water (Hydrophf/y).
BIOTIC : Insecds, Birds, Bats, Srails (rarely)
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Pollinating Agents - Details

Anemophily (Wind)

F eatures

l{ghf’, non—SﬁcKY, d’Y: du.ﬁy pollen.
Stigma large + trathery + stiky to trap.

Eg. maize, grasses, coconut, pinus, mulberry.

Hymdrophily (Water)

1 ¥ .Q
ﬁ'are; mosf'ly monocots in ‘#resh water.

Ey. Vallisneria - +emale Flower reaches surface,
pollen Hoat on water (epi'—hydrophi/y)
Eﬂ. Zostera, Hydn’l!a - hypo-hydrophily.

Enf'om%hily (Insects)

30'% -plowerfnj plants. Pollen + nrectar = reward.

Flowers large, brightly coloured, Frayranf with
nectar / pollen as pood
Ey. Sunﬁo»uer, rose, marfgoid; Yocea 4+ moth (muf’uah'_{m)

Special : Amorphophallus -  =wwer bad smell, attracts Hies.

Ornithophily  (Birds) .

Bombax (sil« cof'f'on), Bofflé—brush. Birds

= Sunbird‘
hummin\gbird, Crow.

Chiropterophily  (Bats) |
Adansonia (bacbab), ngeh'a i

n{ghf-bioomin‘g pale Howers.
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Outoreedin Devices

Prornof'e cross-pollination -+ prevent :'nbreedfnj

depression. Five (Bmimbh devices

(72 Pollen felease / Stigma Receptivity
MIT  synchronised -

o
pollen released betore / afrer

Sf'{?md becomes recepf'fi/e. Eﬁ mafze, SUﬂ‘ﬁOwEf.

(2) Anther & Sﬂqfna Po sition
Placed-af df'ﬁrerenf he{?hfs -7 Herv(oyamy.
Eg. Hf'bfsws, Gloriosa.

(3) Self- Inc ompatibility

Genetic mechanism - same-genotype pollen reected.
Pollen germinates but tube growth blocked in style.

Ey. Brassic'a, Pef'unf'a, Theobroma.

(97  Unisexval F lowers

Eﬂ. cvcurbits (monoecious - same plant)

papaya, date palm (diceciovs - separate plants)

()  Heterostyly

Two Flower types - PIN (long style, short stamens) +
THROAI (short style long stamens). Eg. Primula..
. Inbreeding Effects
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Pollen-Pistil Interaction

All events From pollen depos#:bn on stigma to

enh«/ info ouu’le.. FPistil's Saacefy checX.

| ]
]
Sfigma
R Poller grain
Male gametes (27 Pollen tuioe
Style
L ]
N
Sy Ouvule % .

3 : p
F{g. FPollen tube ﬂrom"h prcm*"srgma .fo ovule

Compatipility CheK
Pistil tests pollen on <TotoUT surface chemistry.
thcompaﬂble =7 blocked.

Compaﬁble -7 tube ﬂrow.S;

(renerative Cell Division

~

Scanned with CamScanner




Artiticial H zbridfsa tion

—  Crop improvement f'echm'iue vsed by plant preeders.

Goal - mae Superior proﬁ'erv/ with desfred traits.

Steps

@ Emasculation - remove anthers Lrom bisexval Hower
BEFORE they release po//enu (bud Sfaﬂe).

@’Baﬁginﬂ - cover with butter-paper baﬁ to )Dret/emL
confamfhaf:tbn by unwanted pollen. ‘

e @ Pollination - dust maf"ure'pollen from male parent

on receptive Sf'{gma; re;baﬂ.

ool @ Tay -+ wait for seeds to mature.

% :
(Baﬂ) *
remowve
{8 —
anthers .
Betore

After .

Bagged & tragged
ng. Emasculation + bayﬁ:hﬂ steps

Compatibility. Lssves

Sometimes incompaﬁ'bflffy plocks Fertilisation -

use embryo rescue + tissue culture.

Hybrfd u{gour == ﬁﬂ%ﬁ?— heterosis.

Ey. Hybn'd corn produces Zx yt'eld of parents.
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o

.Umlzue fo anffbs;:efms. Discovered by S.G. A/awa-sc_h_('_'nj‘_

PEA (3,)

»
F{g. Two male gametes -7 two fusions

Two Fusions

Syngamy E male gamete o €99 -7
Tn):le Fusion - male gamete + 2 polar nuc/él'

e £ ”"’”a’f Endosperm NQc/eus (3n)

Herce the NMame
- { 3 .
. TI/\/O _Fusion events

. n Sf'r}yle embryo Sa;
z?DOUBLE Fertilisa

tion

«

¢ 0?‘)[7/ n anj:bs,:_»e_rms)..-
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Endos_eerm (3n) |

 Develops From Primary Endo:pérm Cell [(PEC) =
central cell + PEN (3n).
ForcTIonn - nourishes the developinﬁ embry/o.

Three Types of Endosperm Development

o M S

Cellular () Helowial

he Intermediate - Hirst division Forms

(a}  Muclear (b

Free-mockar divisions WITHOUT wailsj Cell walls laid dowr right From 4
walls form later. EG. coconut wajer h'fu‘s}):nudeaf division.
coconut milk (solidified). EG. Datvra, Fetunia.

2 «glls; ome stays free- nuclear,
other becomes cellvlar,

ECr. some monocots. °

Endospermic_vs Non-endospermic

Endospermfc (Aibuminous) - endp.s’perm persists in seed

\

Eg. castor, maize, coconut, wheat, rice
Won-endospermic Emmmocst? (Exalpuminovs) - endosperm -

up, Lood stored in cofyledohs.
Eg. pea, gram, bear, yroundnuf’.

Special Endosperm

Coconut water = lfzuio( free-nuclear endo:perm.
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Embryo Development (Dicot)

Starts at micropylar end of embryo sac.
Zyyof'e =7 proembrys. - 2 ﬁ/obular -7 hean"—_shapeo(
-7 forpedo -7 mature embryo.

Caryledon.f &2}

@ Plomule
@ é e e Hypocof‘y.f
é g O-__“’_“E Radicle

Zyﬁofe Proembry'o Globular Hearf-:haped Torpec/o / ma ture

F{?. Embryo stages in dicot

Suspensor
Short Sf'rf'nj of cells that pushes the pro“embryo info

endosperm - ensures nutrient supply.

Dicot Embryo Parts

Embryo axis = plumole (shoot tip) + radicle (root tip)
Hypoc?fyl o reyion below cofyledons

Epicofyl = region abouve cofyledo»os

2 Cotyledons = food storage
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Pericarp +
seed coat

*

Coleoptile

Plupule ‘ Alkurore layer
Fadicle : _ $

Endosperm

 Coleorrhiza

F{g. L.S. of monocof {maize) ‘grm'n

Monocot vs Dicot Erhbryb

Feature Dicor

C c\_fyfedons_ 2
Plumu!e cover

Monocot

/ (scufgl{um)

coleoptile
colgorrhiza

Present

absent

adicle TUer T

End'osperm at marur{fy often used up

; Ouary -> Froi

®
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Apomixis & P olyyembryony

Apomixis
Asexval reproductidn that MIMICS ‘sexval reproduction.
Seeds Form WITHOUT frtilisation.

Common in Some /[Asteraceae & jrasses.

Important for hybrid seed industry -  woeh—erop maintains
hybrfd v{gou} fhrouyh ﬂenemﬁons (no seyreﬁaﬂon),

Types of Apomixis

@ Dtplo:fpory - embryo  Sac From MMC w/o meiosis

@ Apo.{pory - embryo  sac from a nucé//ar cell

@ Adventive embryony - Bom nucellus */ l'nf'eyumenf'_f
Eg. Citrus, Mango.

Polyemibryony
Occurrence of MOKRE THAN ONE ermbryo n a Jf'njtle seed.

First described by /—inf—ony var  Leevwenhoex (7177 "

Citrus seeds.

Common Eg. Orange, lemon, mango, mustard, onion.

3 embryos in 0m seed

Seed coat - e
Ot

F;‘ﬁ. Polyemipryonic seed (Crtros)
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