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Chapter 4 Objectives arg to Understand:

B Whataseedis
The basic parts of an angiosperm flower
|— (Dr. Dehgan optional lecture resource) |
|— The stages of seed development
Unusual types of seed development
|— (Dr. Tignor optional lecture resource) |
|— Plant hormones and seed development —
|— Ripening and dissemination |
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Flower dtructure of a Typical
{ngiosperm Plant (Complete)

Pistil J Style e i il Frament)
3 & 2

Ovary

Mauseth, 1998

Stamen and OVUlsz

Stamen <

Mauseth, 1998
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Mnther Pevelopment

Microsporocytes

| Tapetum

Mauseth, 1998

NE

Mature Pollegn Grain

four haploid pollen
diploid (meiosis | (meiosish) microspores grain
MICTOSpore T, = T

{ube cell, which
will develop into

PR 7 S pollen tube)
e {'ﬁ) - (mitosis) iﬁ@, tube cell nucleus)
cell 18V 'E ,k 2 (tube cell nucleus)
(nucleated cell that
will produce the
(aﬂlher)—‘ sperm cells)
(pollen _‘-\ (¢
sac) i e
(filament). .. b o (pollination)
L]
stamen

(release of pollen grains) mature male gametophyte

Starr and Taggart, 1987
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Pistil Development

Anther

# Ovary composed of
three carpels

Mauseth, 1998

NE

Megasporangium Pevelopment

¢ Meiosis I, ITin megaspore mother cell; )
four haploid megaspores

e Three megaspores disintegrate

e Mitosis in remaining megaspore

e Mitosis produces four haploid nuclei

e Mitosis produces eight haploid nuclei

 Cytoplasmic division; embryo sac (seven
celled, eight nuclei) )

€CCCCC

Starr and Taggart, 1987 Q‘E
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Megasporangium Pegvelopment

Second milosis Antipodals
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Third mitosis

Wall synthesis
{dy

Mauseth, 1998 Q‘E

Microgamegtophyte Pevelopment
(all flowgring plants)

Microsporocyte

Meiosis I and Il

4
Microspores

mitosis

Vegetative Generative
Cell Cell
growth | [ mitosis
Pollen 2 Sperm
Tube Cells

Adapted from Mauseth, 19984E




Megagametophyte Pevelopment

(Polygonum type)
2 5
B2 " =] 3 antipodal
38 @ ] celis(haploid)
Q 1 et g B 2 polar nuclei
p= > aal in central cell

Megaspore 8 nuclei in

Megasporocyte

2 synergid cells
(haploid)

1 egg cell
(haploid)

1 cell

3 small,
dead cells

Adapted from Mauseth, 1998 Q‘E

Pollination

-The transfer of male pollen to the female
stigma

Cresti et al.,, 1991 ‘QE
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Pollgn Gegrmination

Pollen Grain

Sperm Cells (2)

Tube Nucleus

Cresti et al., 1991

Tube Cell

Generative Cell

Stern, 2003 @

Pollmatlon/Fzr’tlhzatlon

Pollen grains land on
a stigma and
germinate

Pollen tubes

Pollen tube enters
each ovule to deliver
the sperm to an
awaiting egg

Starr and Taggart, 1987
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Fertilization

-The sexual union of a male and female gamete

we Mega-
. | gametophyte

" [~ micropyle

Starr and Taggart, 1987

NE

Poubleg Pertilization

Antipodals Polar Nuclei

Egg cell

Synergids

Starr and Taggart, 1987

N
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€mbryo Piffergntiation-Picots

zygote

3 ‘1 - e

proembryo globular heart torpedo/

cotyledon

Starr and Taggart, 1987 Q\E

Picot Torpedo/Cotyledon
€mbryo Stage

Raven et al., 1999 Q‘E
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Dicot Monocot

Starr, 2001 Q‘E

Monocot -Colgoptilar

Endosperm-

€mbryo Stage

Scutellum
Coleoptile

Shoot Apex

Root Apex

Coleorhiza

Raven et al., 1999 Q‘E
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Gymnosperm-Cotylgdon Stage

SEED
<oAT

Y— coTYLERGN
7 AFICAL
MERISTEM

APICAL MIERISTEM

FEMALE
CAMETOMINE

Raven et al., 1999

Compongnts to a deed

The sexual reproductive unit in a plant ]

A matured ovule containing an embryo ’

Protective Storage

covering tissue

9/18/2012
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Starr and Taggart, 1987 @

Morphological Types of deeds

|. Endospermic- Seeds with dominant
endosperm

i nE A small embryo

e more developed

Linear
embryo

e embryo fills more
than half of seed

e embryo encloses
endosperm

Miniature

Peripheral

Figure 4-1 @
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Morphological Typges of deeds

Il.  Non-Endospermic- Seeds with dominant

embryo

Hard seed coats

Thin seed coats

Woody outer seed coats

Fibrous outer seed coats

Starr and Taggart, 1987

NE

Morphological Types of Sgeds

e Rudimentary embryo with no
food storage (orchids)

e Modified miniature embryo
located on periphery of seed
(grasses)

® Embryo surrounded by
gametophyte tissue (conifers)

Raven et al., 1999

NE
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Stages of oged Pevelopment

e embryo and endosperm differentiate
Stage |- due to cell division

Histodifferentiation BRIE=ENRIIRWVE a1

e embryo begins cotyledon stage

¢ rapid cell enlargement due to
Stage II- accumulation of food reserves

Cell expansion e increase in DNA, RNA, and protein
synthesis

e seeds have reached physiological
Stage llI- maturity

Maturation drying e rapid water loss

e |lea proteins

Stages of dged Pevelopment

S Sl S

%h Weight

| —

Dry Weight

Gram Weight

/

Days of Development

Figure 4-16: Redrawn from Hartmann et al., 2011
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1t this point, 3 things can happen:

Seeds will germinate prematurely on
the plant without drying; vivipary

Following maturation drying, seeds
will be in a quiescent condition

Jll Following maturation drying, seeds |
will be in a dormant condition

Hartmann et. al, 1997

NE

Ripegning and Pissgmination

e Seeds that e Seeds that are
tolerate unable to
maturation drying withstand
and survive at less maturation drying
than 10%
moisture

9/18/2012
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Unusual Types of deed
Pevelopment

SE.CTiﬂ“."f : endosperm ApomiXis
i 7 * The production of an embryo that
bypasses the usual process of
: meiosis and fertilization; asexual
initial cells apomiictic Seed prod uct]on

intial cells

integuments

developing nucellar Close up of

Ll Polyembryony

* The development
. of multiple
oot T ermbryes within

the same seed

Hartmann et. al, 1997

Plant Hormongs and o¢ed
Pevelopment

Growth and Accumulation
differentiation of food
of the embryo reserves

Storage for
use during
germination
and early
seedling
growth

Growth and
development
of fruit tissue

9/18/2012
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Awamiiiin Free IAA (Stage | and II)

Conjugated IAA (Stage llI,
germination); signal fruit
development

Gibberellins |Stage | and Il; signal fruit devel.;
parthenocarpy, pollen tube growth

Stage | and Early Stage Il; embryo
differentiation

Stage |l storage reserves;
‘| germination inhibitor

Ethylene Minor role; embryo degreening

Optional Rgsouregs-
Web lsgctures
— Dr. Bijan Dehgan

e pollination biology
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Pr. dandy Wilson- animated
angiosperm lifecycle

Plant Life Cycle

Pollination - The bee starts the process [skip animation]

Copyright: S. Wilson, UF Instructional Technology
http://irrecenvhort.ifas.ufl.edu/Propagation/index.html
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