Thematic block: The generative
organs of the herbaceous
plants.

Lesson 4.2. Morphology of the
fruits and seeds.
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Endocarp



i Fruits with one seed
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fleshy fruit dry fruit
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Drv dehiscent fruits Dry indehiscent fruits

1. These fruits open at the time of maturity to | 1. These fruits do not open at the time of

disperse their seeds. maturity to disperse their seeds.

2. These fruits split at the built-in line and 2. These fruits do not split up; therefore, their

release its contents along with the seeds. seeds are dispersed by the predators or
decomposers.

3. These fruits burst up when they become 3. These fruits can only be opened by

dry. deterioration or when consumed by the
animals.

4. Examples are silique, follicle, and legume. | 4. Examples are nut, samara, and achene.




1 - The dry follicle of
Consolida,

2 - The fleshy follicle of
Actaea , 3 - The legume
of Vicea , 4 —the dry
drupe of Amygdalus , 5 —
the legume of
Hedysarum , 6 — the
fleshy drupe of Prunus



http://medbiol.ru/medbiol/botanica/0000442d.htm
http://medbiol.ru/medbiol/botanica/0000442d.htm
http://medbiol.ru/medbiol/botanica/000e419f.htm
http://medbiol.ru/medbiol/botanica/000e419f.htm
http://medbiol.ru/medbiol/botanica/000c485c.htm
http://medbiol.ru/medbiol/botanica/000c485c.htm

endocarp

mesocarp

exocarp
(skin)
endocarp endocarp
(pit)
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Drupe (fleshy fruit with a stony endocarp)



Longitt dinal Section

the dry drupe of Amygdalus



1 — A dry etaerio follicles of Paeonia , 2 - A dry etaerio follicles of Caltha ,
3 - An etaerio of achenes of Anemone and Ranunculus, 4 - An etaerio of
drupelets of Rubus ,5 - Utricle of Fragaria ,6 - A flashy etaerio follicles of
Schisandra ,

7 - cynarrhodium of Rosa .



http://medbiol.ru/medbiol/botanica/000a5967.htm
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http://medbiol.ru/medbiol/botanica/000a5967.htm
http://medbiol.ru/medbiol/botanica/000324f4.htm
http://medbiol.ru/medbiol/botanica/0000c499.htm
http://medbiol.ru/medbiol/botanica/0000c499.htm
http://medbiol.ru/medbiol/botanica/000d0b1f.htm
http://medbiol.ru/medbiol/botanica/000db48f.htm
http://medbiol.ru/medbiol/botanica/0006515d.htm
http://medbiol.ru/medbiol/botanica/0006515d.htm
http://medbiol.ru/medbiol/botanica/000a5967.htm
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http://medbiol.ru/medbiol/botanica/000d7b63.htm
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fleshy
receptacle

one-seeded
achene

Aggregate Fruit
Many one-seeded achenes
Strawberry Flower produced by a single flower.

Hybrid Strawberry (Fragaria ananassa)
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Aggregate Fruit

Many one-seeded drupelets
Thimbleberry Flower produced by a single flower.

Thimbleberry (Rubus parviflorus)



1. An etaerio follicles of
Aguifegia ; 2 - loculicidal capsule
of Hyoscyamus ; 3 - The
septicidal capsule of Tulipa; 4 -
lomentaceous silique (pod) of
Raphanus ; 5 - pome; 6 - silicle ;
7 - Hesperidium of citrus ; 8 -
berry, 9 — Schizocarp of
Apiaceae 10 - Coenobium, 11 —
berry of Arctostaphylos ; 12 -
silique (pod) of Brassicaceae.



http://medbiol.ru/medbiol/botanica/0000d05e.htm
http://medbiol.ru/medbiol/botanica/0000d05e.htm
http://medbiol.ru/medbiol/botanica/0000d05e.htm
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(©) WP. Armstrong 2002 remnants of calyx

L | k. —— hypanthium

seed within
ovary (core)

flower stalk
(pedicel)

Pome (ovary surrounded by fleshy hypanthium)
e.g. apple (Malus domestica cv. 'gala’)



exocarp (outer skin)

mesocarp
(fleshy interior)

seed

Berry (All of most of pericarp is fleshy)
e.g. tomato (Lycopersicon esculentum)



persistent calyx  stamen cluster (ovary inferior)

: / leathery

exocarp fleshy

mesocarp

Each with a fleshy
outer layer (aril).

Pomegranate (Punica granatum): A many-seeded berry.
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(©) W.P. Armstrong 2002 fleshy mesocarp

exocarp
(thick rind)

Pepo (a berry with a hard, thick rind)
e.g. watermelon (Citrullus lanatus var. lanatus)



Leathery rind (exocarp)
with oil glands in pits mesocarp

endocarp

carpel (section)

Locule filled with
juice-filled hairs.

seed

© W.P. Armstrong 2002

Hesperidium (berry with a leathery rind)

plump, fluid-filled
e.g. lemon (Citrus lemon)

sac (modified hair)

partition
etween carpels)

seed

Surrounded by
fleshy, fluid-filled

peel (exocarp) hairs within carpel.

Magnified View Of The Sections (Carpels) Of An Orange

—— oil-filled pit
~ (containing oil gland)

(©)W.P. Armstrong 2002

Magnified View Of The Surface Of A Lemon Peel



Coenobium of Cynoglossum



Schizocarp of Apiaceae

one mericarp carpophore

schizocarp ‘-‘j: oil tubes
splitting into 8 .
mericarps




1 - nut of Corylus, 2-4 - achenes of various types in
representatives of compound flowers , 5 - grain nodules , 6 -
acorn in beech , 7 - pseudomonocarp drupe in walnut -

Juglans



http://medbiol.ru/medbiol/botanica/00043dbe.htm

endosperm
gleurone cell layer

endosperm cells
with starch granules

bran

nucellar tissue
seed coat (testa)

tube cells -

cross cells %

germ {E":hru?} hypodermis &
plliialz epidermis ™

scutellum
radicle
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* PERICARP/FRUIT COAT

Outer pericarp

Beard/Hairs of brush __

Epidermis/Beeswing

Hypodermis

Inner pericarp

Cross cells/Mesocarp

Tube cells/Endocarp
* SEED COAT
Testa/Seed coat/Spermoderm

Hyaline layer/Nucellar layer

* ENDOSPERM

Aleurone cells/Aleurone layer

Starchy endosperm/Flour

* GERM/EMBRYO




hull

endosperm
floury endosperm

horny endosperm

-
endosperm bran

cells with seed coat (testa)
starch granules tube cells EI
cross cells 3
aleurone Bed e _ _ mesocarp &
cell layer, ! '- ey epidermis __ 5

germ (embryo)

plumule
scutellum
radicle
@1996 Encyclopaedia Britannica, Ine.




Cypsela of sunflower






9.5.2 Fruit types
Dry fruits

loculicidal septicidal poricidal
capsule capsule capsule

samara

schizocarp  silicule siliqua



Task 1. Fruit morphology. Identify the types of fruits suggested
according to the structure of the gynaecium.

Describe the fruits given in the handout according to the following plan:
Fruit description plan

1. Type of fruit according to the type of gynoecium.

2. Dry or juicy.

3. Character of the surface of the fruit.

4. Openness of the fruit (whether it opens naturally or not).

5. Number of seeds in the fruit (one or many).

6. Extent to which the seeds are fused to the pericarpous (fused all over or
not). Sketch the proposed fruits in a workbook (general view and section).
Write down the names of the fruits and the plants for which these fruits are
characteristic.



Counble KoCTAHKH Gapbapnca
obbikHoBennoro Berberis vulgaris

OoancroBki AKHBOKOCTH 10.1€B0H
Consolida regalis

Cyxan KocTAHKA MHHIAAS HW3KOTO
Amygdalus nana

Monocarpous fruits

Bodut Llepuuca poAKOBOTO
Cercis siliguastrum

o6 Laeunn tpexkomouronoii
Gleditschia triacantha

Boet Kaparans apesosmnoit
_ Caragana arborescens

I Kacnuiickoi
Gleditschia caspia

— oy

Bodbr Podummy TReakaguy
Robinia

Udoacaciy

Bodst [Ty3bipika BOCTOMHOIO
Colutea orientalis



Apocarpous fruits

Cognble MHOTO.THCTOBKH

MHoro.1HeToBKH BolocGopa Juvonnuka KuTaiickoro

rudpuanoro Aquilegia hybrydum _ Schisandra chinensis

MuoroxocTsHKa MATHHBI
00bIKHOBenHOIl Rubus idaeus

®para evasHuKN Jecioii
Fragaria vesca

Muoroncroska Marnoaus
KPYIHOUBETKOBOI
_ Magnolia grandiflora

Muoroopeiuer poror1aBHiKa
Muoroopemek I'pasiiata cepnosuauoro Ceratocephalus
ropoackoro Geum urbanum falcatus

Muoroancroskn Mysuipensommmka
Kaunoanctioro Physocarpus
opulifolium




Apocarpous fruits

Etaerio of achenes of Nelumbo



Syncarpous fruits

TyasBuik BoKCKIl
Sisymbriun wolgense

Kaonosuik copHblii
_ Lepidium ruderale

et Lo TR )
> Iy oRuBAOUII
» Lunaria rediviva

Kaonosy npomenuomwnmi?
didium perfoliatum v /

SIpyrka noesas »” ¥ i /
Thlaspi arvense 2 N ’ /
3 A g\ Y
‘," , ——————
L / ['yasIBHUR BBICOKHI i
v Sisymbrium alissimum_
Jleckypenus Cogpuir
. \ Descurainia sofia
ITacrymbs cymka
Capsella bursa-pastori o-sesenbii
» upsella bursa-pastoris Motk cepo-seeibiii

- At ~ Berteroa incana



RIS HEPUROBL
Eucalypthus globules

s nec
Orobanche arenaria

Janapuast noctounan
Dadarcia orientalis

Kaemensda ofusnonennan
Ricinus communis

Syncarpous fruits

KOpoGouku

JLy pyan saeticxnii
Datura innoxia

Troawman [ecnepa
Tulipa gesneriana

Cupens obuknoRenian
Syringa vulgaris

besena wepian
Hyoscyamus niger

Mak camoceiika
Papaver rocay

s pyceriin
Fritillaria ruthenica

Jlyk penmaruii
Alltum cepa

Hpie mkni
Iris pumila

Apema Geaas
Melandrium album




Syncarpous fruits

" Uenofwii sepuokopus
aexapersennioro Cynoglossum
officinalis

Bucaonaoammk kynuips secioro
Anthriscus sylvestris

Henobuit [ycruipunka cepreunoro
Leonurus cardiaca

Henofui Yepuokopusa
aexapersennoro Cynoglossum
Cxuzoxapunn Mpocsnpuuxa

e officinale
_ uoro Malva /’“";U"‘//MW‘
——t o Th



Coriandrum

Schizocarp of Apiaceae




Syncarpous fruits

1011 Ciapa g
538 A.vpamgm%

—

—

Abaoukn Gosprimmmia
Cratacgus sp,

Abaouxn Upru kpyraosmeruoi
Amelancher rotundifolia

Titknmna Triksn obLiKkIOBeNI0}
Cucurbita pepo

['panar Ipanaronoro Jiepena
Punica granatum

A

v

Feenepmmit JHumon
Citrus Hmontum

Honennon

si ok 1 pymim oK
Pyrus ¢ onmmunls

Svoa Hepua oanonernero
Cupsteum antinm




Pseudomonocarpous fruits

Cewsinkn Kozrooponuka
comunTeabtoro Tragopogon dubium

3epHOBKH KOBBLIA Hecyanoro
Stippa pennata

Opex Opexa rpeuxoro
Juglands regia . -
¥ T Shid e R
Kpuifarkn Seens ofbiknosennoro
Fraxinus excelsior

_Opex Kapxaca sanaamoro
Celtis ocidentalis

_l(pmﬁm Bssouka rEemum;o}g
Ptelea trifoliata

Cevsinka 1ypHiIRIKa Ge108aTor0
Xantium albinum

-C)’:I‘lf HEHORAPIHBIE KOCTHHRH

s TTunst cepauencrnoii Tilia cordata
eayan Jly6a ceseproro

— Querqus borealis




Infructescence

' )n
Qusna kaeiikas
{inus glunm.-.\u_

Hessomiun ey
Morus alba

NMean wsonuilon
Humuluy lupuluy

Huwwup
Ficus carica



Monocot and Dicot Seed

Definition, Structure, 10 Differences, Examples
Endosperm

Epicotyl

Hypocotyl
BTy Radicle
.\.\\\
Cotyledon =—s— )
L i& — el

— Seed coat s
Dicot Seed (Bean) Monocot Seed (Corn)



Task 2. Morphology of seeds of dicotyledonous plants.

Plumule with two

Epicotyl pudimentary leaves

Tegmen
Testa

Hypocotyl
Radicle

Cotyledon

(a) Common bean



Pericarp
Aleurone layer

Starchy
endosperm

Epitheial layer

Scutellum

Task 3: Morphology of the grain of a cereal.

Hull

Coleoptile

Plumule

C Radicle

Coleorhiza

Fig. 3.1. Maize Seed.

layer



