UNIT #4
FLOWERING PLANT REPRODUCTION

Text: Chapters 5 and 6

OUTLINE:

1. Introduce the Angiosperms (flowering plants).
2. Examine angiosperm reproduction.

1. Introduction

Angiosperm = (flowering plants), a group of vascular plants with seeds enclosed within an
ovary = Huit , pach d a owec

~250,000 species, largest phylum of plants

- monophyletic group, arose ~130 million years ago
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Angiosperms are made up of two major groups: eudicots and monocots.
Although their names indicate the main feature that distinguishes them is the number of
cotyledons (embryonic leaves), other features are important. (wi¥ain o carpel)-w Qowes
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2. Angiosperm Reproduction k €diecks

Flowers are believed to be derived from a modified branch, therefore all flower parts are
modified leaves.

Fruit will ultimately develop from the ovary of the flower. What modifications facilitate
fruit and seed dispersal?
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(a) Life History
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(b) Flower Structure
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Flower l.s.

(i). Calyx Penstomon unarie ; snapdcagon
- collective term for s€pals

- may be leaf-like, petal-like, bristle, absent
- may have protective function (eg. in Rosa they cover the developing flower bud)
4 -atvaction
(ii) Corolla

- collective term for petals, often piemented ?
-atvactn o\\malzocs !’-—» cm—%é_m\a% - petalaing -whWen ongs V\°:‘; P‘%W\'—“’&‘-” :
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Collective term for calyx and corolla = perianth
Although leaf-like in venation (arrangement of veins) these structures do not have palisade
or spongy mesophyll

(iii) Stamen
- male components of the flower
- made up of stamen: function is the production of pollen
- stamen is made up of:
(a) filament

(b) anther: where pollen is made and released S—anther
- pollen sacs =gticrospopangiumy~ “***23 e«

- meiosis occurs in the microsporangia <« — filament
producing microspores (unicellular)

- the microspore nucleus aueteus divides into
two cells within the spore wall, this is now

considered a pollen grain (=male gametophyte)
Pollen see eacls wW\  peoduce 2
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- has specific morphological characteristics ywpoc Yand: Speven wocld

- plants can often be identified by pollen alone arcnacologieally
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(iv) Pistil (single or fused carpels)
- female component of the flower, basic unit is the carpel (each carpel is a modified leaf)

r\stigma
- receptive surface 7 evoss - sﬁ::q
- may be site of self-incompatibility [ s N\
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- stalk that connects stigma to style \\. 2 |]
- may be another site of incompatibility y ﬂ Tt & ; )
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% - ovary refers to the basal part of the & f};’”“’”‘- o
[carpel or fused carpels| =-pi=¥\ . {( g . E\ )
- it contains ovules N\ ¢
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ovule = "integumented megasporangium”, the site of formation of megaspores and
development of the female gametophyte (=embryo sac)
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ovule

polar nuclei
Embryo sac: N

- usually has 8 nuclei/ 7 cells - covny  'em!
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A]though' all flowers are made up of the same parts there is great variation between
flowers. The number of the different components varies. In some flowers you will have
only one pistil (e.g. liky, benn , Penstenon ), While in others you will find many
(6.8 sicambecsy . cose ). In some cases the flowers are showy to attract pollinators
(e.g | e ¢ whereas in others the flowers are inconspicuous
and their pollen is carried by the wind (e.g. (A ). The position
of the ovary may be different in relation to the rest of the flower parts. The ovary may be
above where all other flower parts are attached (superior) (e.g..

g — ) or sunken below where the rest of the ﬂq,yver parts are attached
(1n¥erlor) (e.g. oconds, dafledil ) Aale)
zueehni, fuensia, dandelton, sualiowes \ Zi,' | IP
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A@Mﬁe( caq + Specw Jc‘uo\"'f)
(c) |Pollination\and |Fertilization|

- pollen grain lands on receptive site (pollination) - stqma

- pollen grain germinates, pollen tube penetrates stigma and grows
down through carpel tissue

- all of pollen grain cytoplasm moves down tube carrying

the sperm nuclei. (2)

- the pollen tube absorbs nutrients as it grows, but cytoplasm doesn't
increase in volume

- enters embryo sac, sperm discharged

- one sperm nucleus fuses with the egg, the other with polar nuclei

Back o ovvls duagram !

**DOUBLE FERTILIZATION OCCURS IN THE ANGIOSPERMS**
@ ea? % Sperwn —» 2ZNgqores emonyo  ( 2w

D polar nuclel + SPECMN —» endosReT™  nucleus —> cndotpetw (> 20)

Summary:
zygote = embryo
endosperm nucleus - endosperm (nutrient source for some germinating seedling)

integument - seed coat
ovary = t;rg!_g

(d) Flowers to Fruit
dovolz  fecyi\vzation

The flower is the distinguishing characteristic of the angiosperms (the 'flowering
plants’). In the majority of the angiosperms each flower contains both male and female
parts, that is, the flower is bisexual (perfect). [entire plat synoecious ]

In some species, however, either the male or the female parts are lacking and the
individual flower is male (staminate) or female (carpellate). When a flower is missing
either male or female components the flower is said to belimperfect) If both staminate and
carpellate flowers grow on the same plant the species is Wstaminate and
carpellate flowers grow on separate plants the species is termed djoecious. Lo ‘mﬁ 'i'“ "“fl“'“

The shape, arrangement and number of floral parts are useful feathres for = wwe.
identification, and depending on the pollinating agent, some or all of these parts may be
modified. ‘»
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(e) Seed Germination
Food storage in mature seeds is usually in one of two forms:

Seeds with endosperm (eg. corn) are called endospermous or(albuminous seeds)
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Those in which endosperm is sparse or absent at maturity are called non-
endospermous or exalbuminous;

In this case the cotyledons are usually the sites of nutrient storage in the seed
(eg. bean).

Seed coak
(from  intequwent))

cotyledon
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Examples of each type are illustrated on the next two pages. Note the structure of the types
of seeds and the stages of seed germination.



(i) Examples of Endospermous Seeds: Seeds, Germination, and Seedling
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B. Zea mays (corn)



A.(ii) Examples of Non-endospermous Seeds: Seeds, Germination, and Seedling
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A. Pisum sativum (pea)
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B. Phaseolus vulgaris (garden bean)





