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aring structure produced usually after fertilizay;
alion

y be defined as a seed be pro
ssory parts, or from an entire inflorescence.

ut acce
enlarges, the style and other parts of a flower wither away and .
aining the seed or seeds remain—this is the frui. Somet. fal]
ith the fruit. A fruit may also develop frg:\es
a

@ 10.1 Definition : A friit ma
om the ovary of a flower with or witho
As a result of fertilization the ovary
odified ovary cont

f the flower also remain along W

nce.
f Fruit formation : During the maturing of the ovary
ddition, alteration or abortion of parts within the :vlany
ary,

tT

off: the enlarged mature and m
the style or some other parts o
number of flowers. i.e. from an infloresce

@ 10.2 Changes that take place at the time 0

important changes take place which consists 1n a
pecies of Datura, Lycopersicon in which

these are :
(a) Formation of false partition walls within the ovary, e.g. 1n's
the originally two-celled ovary becomes four or more-celled in fruit.
ation of parts as the ovary ripens, €.g. the young tricarpellary ovary of Cocos
arpellary ovary of Mangifera indica also becomes

(b) Abortion or obliter
nucifera becomes one-celled in mature fruit ; the pentac

one-celled during ripening of the ovary.
(c) Changes often result in the ovary due to the development of succulent parenchyma (the pulp) filled

with sugars. acids, etc.
(d) Sometimes other parts of a flower also take part in the formation of fruit together with the ovary ;
true part of the fruit i.e. the mature ovary remains insignificant and tiny, other parts such as thé

in this case
thalamus, receptacle, calyx, etc. entering into its composition form the major part of the fruit. These fruits are

known as false or spurious fruit or pseudocarp.
@ 10.3 Difference between False and True Fruits : [Refer also article 10.2(d)]. When no other part of the

flower except the ovary only takes part in the formation of the fruit, the fruit is called true fruit.
@ 10.4 Parts of the Fruit : A fruit consists of two parts such as (a) the pericarp developing from the wall
ping from the ovule or ovules. The pericarp may be thick or thin.

he outer thin layer called epicarp which forms the skin

of the ovary and (b) the seed or seeds develo
and the inner layer called endocarp.

When the pericarp is thick,, it shows three layers, viz. t
of the fruit, the middle layer called mesocarp which forms the pulp

Endocarp may be thin and membranous or it may be hard and stony.
er false or true, may be classified into three groups viz,

@ 10.5 Classification of Fruit : Fruits, wheth

(a) simple, (b) aggregate and (c) multiple or composite.
s—When the ovary of a single flower with or without accessory parts mature

(b) indehiscent and

s into one

I. SivpLE FrUIT
fruit, it is called simple fruit.
Simple fruits may be dry or fleshy. The dry fruit again may be (a) dehiscent,
(¢) schizocarpic.
(A) Dehiscent fruits—These fruits are always dry, the pericarp breaks down. ie
the seeds are liberated. There are different types as follows —
ich develops from superiof
les—fruit of Calotrop!

.bursts on ripening and

arpellary ovary.

r monoc "
C. giganiea

L. Follicle—It is a dry many-seeded dchiscent fruit wh \ procer®

The Pcﬁcam dehisces along the ventral suture only. Examp
(Asclepiadaceae), Alstonia scholaris (Apocynaceae), etc. (Fig. 10.1,B).

2. Legume or Pod—It is a dry many-seeded dehiscent fruit which de
Ovary ; here the pericarp dehisces along both ventral and dorsal su!

144

.rior monocarpcllary

velops from ﬂlsuf"'ﬁum of the family
es— U

ures. Examp
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Fig. 10.1 Dehiscent fruits. A—Legume of Dolichos lablab; B—Follicle of Calotropis sp.;
C—Siliqua of Brassica sp., D—Capsule of Gossypium sp.; E—Capsule of Datura sp.;
F—Capsule of Hibiscus esculentus.

3. Capsule—Itis an one or more-celled (Fig. 10.1, D-F) dry dehiscent, many-seeded fruit which develops
from a superior or inferior polycarpellary ovary . the dehiscence may take place either by valves or pores. The

Fig. 10.2 Dehiscence of capsules. A—Loculicidal, B—Septicidal,
C—Septifragal with loculicidal (left) and septicidal (right) dehiscence.

smponent carpel (sepricidal) or dorsal sutures of the
eds are lett on the central column after falling of the
Rhododendron sp..some fruits of the famuly Lihaceae:
ossvpitm, ete. (Fig. 101, D) example of septifragal

mode of dehiscence may be along the septas of the ¢
respective carpels (loculicidal) or by both when the se
valves (septifragal ). Examples of sephicidal capsules are
examples of loculicidal capsule are species of Hibiscus, G
capsule s Datyra sp. (Fag. 10.1, E).
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4. Siligua—The fruits of the family Cruciferae are usually siliquas. This dry dhCh::;cnly f‘r'uu dchclnpn.
trom a superior bicarpellary ovary which is one-chambered, but becomes two chambcrt; f?lll N ormation of
uﬁdscpannunlwchaHedrwphnmIldehmcesﬁvn1bas€nuapcx:thcsecdsaﬂ?kﬂtonl ¢ lalse partition wy))
Le. the replum (Fig. 10.1, C). - seeds are I

(B) Indehiscent fruits—Indchiscent fruits do not burst or split apen at malur ity | thf;::i; :r(L] hz”d}cd
only by the decaying or by accidental destruction of the pericarp. This type of fruit may be ag ) ary and
(2) fleshy.

1. Dry Indehiscent fruits—These may be of following types : . : ,

. g bicarpellary

(a) Cypsella—It is dry, one-celled and one-seeded fruit which develops from aré m‘fe?;)rs lcadnrge”[‘;]r}
ovary. Here the pericarp is free from the seed coat. Example—Helianthus annuus, COSMOos Sp. other
members of the family Compositae (Fig. 10.3,A).

A B

Fig. 10.3 Indehiscent dry fruits. A—Cypsella, B—Caryopsis, C—Achene.

(b) Caryopsis—It is a very small, one-celled, dry and one-seeded fruit developing from a superior

monocarpellary ovary. In this type of fruit the pericarp is closely fused with the seed coat and is therefore

inseparable. Fruits of Gramineae e.g. Oryza sativa, Zea mays, Triticum aestivum, etc. are examples of this
type (Fig. 10.3, B).

o

PEDUNCLE

C

Fig. 10.4 Indehiscent dry fruits. A-B—Nut of Quercus sp. (A—entire view, B—sect; onal v

C—Longitudinal section of Anacardium occidentale (cashew-nut) showing fruit (NUt) aboy view),
fleshy peduncle below. € and the
(¢) Achene—It is a small, dry one-celled and one-seeded fruit which develops from 4 superior or ; ;

P . . " Son ran e a2 e o l]cn
monocarpellary ovary. In this type, the pericarp is very thin and {ree from the seed coar. Examplcs-\qm or
‘a repens, Mirabilis j laginae Specieg
of Naravelia, Clematis (Ranunculaccae), Boerhaavia repens, Mirabilis jalapa (Nyctaginae eae), eqe (F.“
* 1v
o
10.3,C). o o

(d) Utricle—TIt is a dry, one-celled, one or few-seeded fruit dcvclnmnlg .lromra ::lpc’: mjx ,111(;r1()(‘;1.~p¢” ary
i i sricar; 1S not attached to rthe ..., ar

ovary. The fruit is provided with a thin membranous loose pericarp which i 1€ Seeq .

Examples—Basella sp., Chenopodium sp. (Chenopodiaceac), etc.

fruit which develops from a superior, p;

(¢) Nut or Glans— T is a dry, one-celled and one-seeded Or



?{: FRUIT

' . wary having a har . : .
wlycarpellary ovary B a hardand woody peric arp. Sometimes, the fruit is enclosed by cupular persistent
hln“l | \J||||;|t 5 \nacardium occide Hluh, species ol Quercus, Trapa Fapus ( )

P ) pd, Fagus, Castanea, cie. (Fig. 10.4).

2. Fleshy fruits

() Drupe—1tis afleshy, one or more-chambered, one or more seeded fruit developing from a superior
monocarpellary ot polycarpellary ovary. Here the pericarp is differentiated INto epicarp m«mrdr/) and ("Hd!/)/('(lrp(
The epicarp forms the skin ot the fruit, the mesocarp usually forms the fibrous and juicy pulp, and cnducar[-)
forms the hard and stony inner layer. Examples—Prunus domestica, Prunus armeniaca (Rosaceae), Mangifera
pdica (Fig. 10.5, A Anacardiaceae), Zizyphus mauritiana (Fig. 10.5, B ; Rhamnaceae), etc. In Cocos nucifera
(coconut), Areca catechu (betel-nut, Palmae) the mesocarp is dry and fibrous—hence coconut, betel-nut, etc.

EPICARP

MESOCARP

ENDOCARP

SEED

Fig. 10.5 Fleshy fruits. A—Drupe of Mangifera indica; B—Drupe of Zizyphus mauritiana.

are called fibrous drupe. Borassus flabellifer (palmyra palm, Palmae) is the example of more than one-seeded
drupe, but in this case each seed is provided with a separate endocarp round it.

(b) Berry or Bacca—T1t is usually a many-seeded fleshy fruit which develops from monocarpellary or
polycarpellary superior or inferior ovary. The seeds after separation from the placenta lie embedded freely in

PERSISTENT MESOCARP + ENDOCARP,

CALYX

Fig. 10.6 Fleshy fruits. A—Berry of Lycopersicon esculentum ; B—Berry of Solanum melongena.
epicarp remains as the skin

the massive pulp formed from the mesocarp and the endocarp of the pericarp, the .
ato), Solanum

of the fruit. Examples— Musa paradisiaca (Banana, Musaceac), Lycopersicon esculentim (tom
melongena (Brinjal), etc. of Solanaceac (Fig. 10.6, A-B). Phoenix sylvesiris (date palm, P:
of one-seeded berry, here the endocarp is thin and papery. Sometimes the pericarp may not
1o epi-, meso- and endocarps.

ilmae) is the example
be differentiated
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(o) Amiphisarca — 10 asupenor, many -celled, many -seeded frui with woody pencarp. The placem
- « « “nta

and thenner layer ol the penwcarp torm the pulpy edible part. ‘The seeds are provided with mucilagimous seed
ay ) S

coat (testa). Example —Acgle marmelos (wood-apple), Feronia limonia (wood-apple

- l e kathel) of the Tamily
utacead (rig Ay

EPICARP MESOCARP + ENDOCARP

EPICARP + MESOCARP

ENDOCARP

= r;'/

k4

e claoed
“-'r,/,:,(,“

EDIBLE HAIR

ALYX
C PERICARP

-

S At

TR

Fig 10.7 Fleshy fruts. A—Pepo of Cucumis sativus , B —Hespendium of Citrus sp -

C—Balausta of Punica granatum ; D—Amphisarca ol Aegle marmelos.

,I\
. rn\l‘ /
ary supen?
e [lary sul uu'l““"

() Hespertdnom —10ys a many-celled fleshy frut which develops from a polyear nd) 0
: in (1

with axile placentaton. Here the epicarp and mesocarp are fused together formng the h




Fig. 10.2 Fleshy fruit: Pome of Malus sytvestris. A—in t
(d) Pepo—1Jtis alo g fleshy, many-seeded fruit which develops from i
3-celled polycarpellary Ovary with panetal placentation. Here th
seeds remain attached o the placenta not like typical berry but |
fruits of Lagenaria siceraria, Cucurbita sp., etc. (Cucurbitaceae) (Fig. 10.7 A).

(¢) Pome—This is a two to many-celled inferior, fleshy syncarpous fruit. Her
enlarged, fleshy and succulent forming the edible part, it covers the o
containing sceds—this type of false fruit is known as pome. €.g.
10.5,A-B).

€ e thaiamus becomes

ary which 1s more or less bony

1V
. Liie evivocrric (amels S =
: Malus sylvestris (apple. Rosaceae). (Fig.

(C) Schizocarpic or Splitting fruits.—The term schizocarp is applied to the fruits which break up into a
number of indehiscent bits, generally equal to the number of component carpels. Each indehiscent bit. called
mericarp, contains one or more seeds. Here the pericarp does not burst or break dovin but seeds are liberated
only by the decompaosition of the pericarp or by its splitting.

CARPOPHORE

o

MERICARP

. . Samara of
Fig. 10.9 Schizocarpic (splitting) fruits. A—Lomentum | B—Cremocarp ; C—
= maple; D—Samaroid of Shorea sp.

; 1 »5 of schizocarpic fruits as follows : o ilary ovary. The
There are usually five types o cf | terior bic \
: h(bm e {l is a dry and two-sceded fruit which develops from the 1n arpeliary

. Cremocarp—I11

quurity (h(?)'
" con mal )
1 . —the ca Oph()!e
W ‘ ]L’l’i('iifp" of lhiS fruit are attached on a common axis p .
(wo hulVCS 1.¢. twoIr -
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Mpadate but remain attached pendulously by a slender chord. Examples
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Cortandrum sativum. f

PN 4] 4,
(]

vicCare and many other species belonging (o the tamily Umbelliferae (Fig. 109 B).

3. Regma—This is a dry fruit which develops from a superior tri- or polycarpellary ov
up Into as many parts, called cocci, as there are carpels. Each part contains one or tw
liberated on the decaying of the dry pericarp. Examples—Ricinus communis

F

Naravela zeylanica (A) ;

apocarpous pistil tlree carpels), the ovaries of re

Fig. 10.10 Schizocarpic fruits. A—Regma of Ricinus

communis; B—Carcerule of Leucas sp.

2. Samara—-It nxa:im.’.'-.wur::.vm,,,
¥ .,"l'

and winged fruit which develops

Iron
supertor bi- or [HLdIP‘.,‘H’aI‘_- Ovary f: .;‘l‘l‘ :
C). The wings are formed from the pericy
The fruit breaks up into component Parts arq
each pant contains a seed but does noy o7
further to liberate the seed. f;)aff.{,,:;m
Hiptage madhablata (Malpighiaceqe,
Dioscorea sp. (Dioscoreaceae ). etc. Fruis
Shorea robusta (Dipterocarpaceae) zrd .,
other species are also winged but the Wing
are not formed from the pericarp. rather 4 0o
are the persistent sepals of the calyx v hor)_
such a fruit is called
(Fig. 10.9,D).

of

Samaroid

Fig. 10.11 Aggregate fruits. Etaerio of berries of Artabotrys odoratissima (A) Polyalthia
longifolia (B) and Anona squamosa (C). L.S. of the fruit of Custard apple (Anona squamosa).

STYLE

)

Rt

B

A

'9- 1012 Aggregate fruit. Etaerio of achenes of
One achene-fruitlet is shown

separately (B).

ary. The fruit splits
0 seeds which are
(Euphorbiaceae), Hura crepitans,
Geranium sp. (Geraniaceac), elc. (Fig. 10.10, A).

4. Lomennuom—This is a dry legume-like
fruit developing from a superior monocarpellan
ovary. Here the fruit is transversely constneted
between the seeds and on matunty the fruit
breaks up into buts containing one or more
seeds. Examples—species of Acacia, Mimosa.
Entada gigas (Mimosac). ete. (Fig. 10.9,A).

S. Carcerude—Tins is small, dry fruit which
develops from a superior bicarpellary ovary. The
frunt Later on sphits nto four chambers enclosing
one seed m cach. Carcerule 1s the charactenstic
fruitof the members of the family Labutae (g
10.10, B),

I AGGrEGATE FrUITS — I Towers having

spective carpels mature up into fruitlets clustered together



vy — FRUKY
w a pedeetor stalk ot the o
ond | he tlower, such fruits are know »
. as agprepate
repate fraty,

lh . P]\\dll\'l.\ Uf d -\ln‘ﬂ'k' 'l“\\'cr h'l\'l y
« )
g i other “H“y\‘\"'v("llll“ a
s are

apocarpous pistil

DRUPE

Fig. 1'0.13 Aggregate fruits. Etaerio of follicles of Michelia champaca (A) and Magnolia
grandifiora (B). Aggregate fruit. Etaerio of drupes of Rubus idaeus ; C—entire, D—in 1.s.

In aggregate fruits, the fruitlets derived from the ovaries of free carpels may be—

(i) Berries—called etaerio of berries examples—-Polyalthia longifolia, Artabotrys odoratissima,

Anona squamosa (Annonaceae), etc. (Fig. 10.11 A-CO).

(ii) Achenes—called etaerio of achenes ; examples—Clematis sp., Naravelia sp. of the family

Ranunculaceae (Fig. 10.12).
(iii) Follicles—called etaerio of
(Magnoliaceae), €tc. (Fig. 10.13,A-B).
(iv) Drupes——called etaerio of drupes;

follicles : examples——Magnolia grandiflora, Michelia champaca

examples—Rubus idaeus, Fragariavesca (Rosaceae), etc. (Fig.

10.13,B).
I11. MuLTIPLE OR COMPOSITE Frurrs—These fruits are the products of whole ‘nflorescence together with

its component parts.
There are two types as follows :
\4) Sorosis— Examples are the
heterophyllus (Jack fruit, Moraceae),

In Ananas comosus (Fig. 10.14, A) there
surface of the fruit is rcprcscnlcd by polygona
flower of the inflorescence spike. The rachis, peri
edible parts of the fruit.

In Artocarpus heterophyllus (Fig.
ovaries of fertile flowers and bracts become succulen
which also forms the edible part.

In mulberry (Morus indica), dry ach

Aii) Syconus—1t develops from the hypan

fruits of Ananas comosus (Pine apple, Bromeliaceae). Artocarpus

Morus indica (Moraceae). elc.

is a crown of gterile leafy bracts
| areas, each of which is the unite
anth and bracts become fleshy and su

at the apex of the fruit ; the
d ovary of the component
cculent forming the

the edible juicy

g ot fleshy
club-shaped, not Tleshy (calyX)

10.14, B) the rachis 18 o
Is of bracts there are fleshy perianth

(—at the axi

rcsCCl\CC

enclosed by fleshy
cence. The

enes are
thodium inflores
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Fig 1014 Multiple fruits. A Corosis of Ananat cormonsis, Ve Gorosis of Artocarpus
hetarophyllus, G- Gorosis of Morus irichic,ia

In Picus benghalensis and other Picws sp. (Vi 10215, Ay, the hollow pear shaped receptacle becomes
(eshy which enclosen a mnber of fraits o achenes developmy from female flowers closed within the

- HACHIS

Fig. 1015 Multiplo fruits, A Syconus of Ficus ap. B Syconus of Dorstonia sp

o ige ‘ . e { L 4 . ) . . & 7
receptacle In Dorstente (Frg 1015, 1) the coenanthium develops achenes on the open receptacle forming

syconus type of multiple frat.,




