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Fruit Morphology and Seed Morphology: Building from the Flower in
Solanaceae and Rosaceae

REMFFRSE - DAMBLAERER 61

The chief parts of the flower are the petals (corolla), the sepals (calyx), the
stamens (which produce pollen) and pistil which contains the ovaries and form the
fruit. All of these arise from the floral receptacle. The based on the position of the
pistil or carpel in relation to the receptable, flowers may be said to have a superior
ovary (hypogyny), when the petals arise from the receptacle below the pistil), a
inferior ovary (epigyny), when the petals and sepals arise from above of the ovary)
or perigyny when the condition is in between. The family Rosaceae includes a
spectrum from inferior to superior and producing a range of fruit types and thus
provides good examples of how flowers develop into fruits. Other families are more
highly consistent such as the Solanaceae which consistly has superior ovaries in its
flowers which tend to form berries (fleshy fruits with many seeds) or dry berry-like
capsules. By examining the fruits of various species in these families, which are
familiar as many common food plants it is possible to become familiar with the basic
range of variation in how fruits form and what their structures are called, especially
for fleshy fruits.
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Solanaceae: the example of the tomato $i8 : SABEL 4k 61

Selected taxonomy of the Solanaceae
Solanceae (superior ovaries, hypogyny, fleshy fruits)

Tomatoes (Lycopersicon esculentum) FA4L#t, FHhh
Native South America & 2R
Peppers/ chillis (Capsicum annum, other minor Capsicum spp.) FR#
Native South America B3 2R
China Wolfberry (Lycium chinense) 342
Native China A E R
Aubergines/ eggplants (Solanum melongena) % ¥
Native Southeast Asia & India ZREL, ENERIR
Tobacco (Nocotiana spp.) &
Native Americas SR
Potato (Solanum tuberosum) B ZE, + &

Native South America g &2 iR

This family also includes many weedy species, usually poisonous, including species
native to Eurasia, e.g. Solanum nigrum, Hyoscyamus niger, Datura spp.
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2-celled ovary
containing ovules

~*— Corolla (petals)

Stamen
Calyx (sepals)
In fruit:
;i \ «—EXxocarp
al Mesocarp
Endocarp
Seed
Cross section of pistil Fruit (Berry)
howing ova
SAOWINE © ry,l Solanum dulcamara L.
containing ovules (after Hickey and King 1991)

In the Solanaceae family resemblance can be readily seen by dissecting and
comparing the fruits of common ‘vegetables’ in the group, such as aubergines
(Solanum melongea, tomatoes (Lycopersicon esculentum), and sweet or chilli peppers
(Capsicum annum). Slice them open longitudinally (radially) and latitudinally
(transversely) and examine their structure. All share the basic structure typical of their
family as seen in the figure above. In all cases the small orbicular seeds are attached
to tissue in the middle of the fruit which derives from a division in the ovary
(technically a false septum). This form of arrangement of the seeds derives directly

from the arrangement of ovules in the flower and is called axile placentation #7 %444

A= as the ovules arise from the central axis of the ovary. The cells of the ovary that

contain the seeds form the endocarp of the fruit, which in tomatoes is quite watery
while in peppers it is a vacuous air pocket, and in eggplants this hollow has been
reduced to nothing. The denser flesh of the fruit is the mesocarp while the outer skin

in the exocarp. Because the flower is hypogynous T3 the sepals are often visible
on the fruit as leaf-like scales at the base of the fruit where it attaches to a branch.
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Capsule
opening transversel,
Henbane, =
Tractiferous calyx containing seeds

Hyoscyamus niger, English: henbane
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Rosaceae B &Rl

The Rosaceae is a much larger and more diverse family that illustrates a range
of fruit types, although these also reveal their evolutionary relationships. Once again
this family is represented by a range of well-known fruits and garden plants which can
be easily obtained and dissected. The Rosaceae can be broken into a number of quite
distinct subfamilies, of which three with familiar representatives will be emphasised.

BERMERESHL , FIMATUE H 2 BRI RE KRR

Rosaceae, subfamilies:
Spiraeoideae, £54 %L &

actually a group of distinct lineages that form a grade (or paraphyletic
group) at the evolutionary base (or primitive end) of the family. These
show many of the basic characters that develop in the better known
subfamilies.

Neuradoideae (another small, less common subfamily)
Rosoideae & &L &

Rubus spp. (Blackberries, raspberries) 178 ( 2E. &

2F)
Fragaria spp. (strawberries) E&EE
Potentilla spp. (garden cinquefoils) ZEEXE ( &R )
Rosa spp. (roses)
Prunoideae (or Amygdaloideae) ZI &l ? ( MR )
Prunus spp. (cherries, plums, peaches, apricots) Z=/& ( 24k,
= BB

Amygdalus communis (almonds) = #k

Maloideae ZL &

Apples (Malus spp.)
Pears (Pyrus spp.)

Loquats (Eriobatrya spp.) #£48
Medlars (Mespilus spp.) BRI&E R
Quinces (Cydonia spp.) 1RIFR
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Prunoideae

Simple epigynous _E{Z3X flowers, with single-celled ovules and single-ovule

carpels, producing simple drupes containing a stone (seed with hard endocarp).
Examples: plum, apricot, peach, cherry, almond.

Epigyli_ous

e.g. Prunus domestica (plum) :

style

stamens endocarp
ovary ——————- (stone)
petal
ovule
pericarp
CxXoCar ? mesocarp
receptacle _— (flesh)

S endocarp
seed

@ jem
stone of Amygdalus persica
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Rosoideae

Dorian Fuller and Ling Qin 2008.4.4

Flowers with multiple ovules, producing multi-seeded fruits (or pseudo-fruits,
pseudocarps R 8) such as roses and strawberries, or aggregate fruits B & &, such

as the agglomeration of drupelets #&4 /NM& &R found in blackberry and raspberry

Hypogynous - all floral parts are attached below the gynoecium

e.g. Rubus idaeus (raspberry)
stamens

receptacle fruit —_— \
sepal '

e.g. Fagaria vesca (wild strawberry)

Almost Perigynous
e.g. Potentilla sterilis (barren strawberry)

hypanthium (does not become fleshy)

Clearly Perigynous

e.g. Potentilla erecta Is (still superior)

Highly Perigynous (ovary superior)
e.g. Aphanes arvensis (parsley piert)

of 1 carpel

hypanthium
("calyx tube")

receptacle

Extreme Perigyny (verging
on epigynous, ovary still seen as superior)

stigmas Rosa

to dry hard achnes
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Maloideae
Flowers epigynous, in which fruit development is focused on the swelling of a

fleshy receptacle which envelopes the fruit, as in apples, pears and hawthorns.

 More or less Epigynous (ovary inferior)
e.g. Crataegus monogyna (hawthorn)

sepal
stigma epidermis (skin)
sepal __—\_____\* I. \ .! A . / 3
free upper part fleshy
of hypanthium h thium
lower part of single ovule wo-:.)dy seed
hypanthgum (others aborted) pericarp
fused to ovary wall
 Totally Epigynous - ovary inferior ts. of apple
e.g. Malus domestica(apple) )
3 of 5 styles and stigmas  hypantheum
wall tissue

vasular bundel
hypanthium wall o
(fused topgether)



