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Beryn

MeToauuHi  BKa3iBKM  BKJIIOYAIOTh JIabopaTopHi poOOTH 3  pO3/ILTIB
«BereraTtuBHi opranu pociuH» Ta «[ €HepaTUBHI OpraHW POCIHH» 1 CKIAJalOThCS 3
OKpEeMHUX TeM, SKi BIAMNOBIJAIOTh MpOrpaMi HaBYaIbHOTO Kypcy «boranika.
Mopdosorist pocnun». KokHa TemMa MICTHTHh 3aBJaHHA, IO CTYJASHTH MAarOTh
BUKOHATH y XOJi JTaOOpaToOpHOi poOOTH, a TaKOX KOPOTKHHA HApHC, SIKHH BKIIOYAE
mepenik Ta TMOSCHEHHS OCHOBHMX TEPMIHIB, HEOOXITHMX NpU MIATOTOBLI 0
nabopaTopHOi poOOTH. Y KiHIIl HAaBEIEHO KOPOTKUW CIIOBHHUK TEPMIHIB aHTIIHCHKOIO
Ta YKpaiHChbKOI MoBaMu. KoxHa poOoTa MpoUTIOCTPOBAHA PUCYHKAMU 3 BIAKPUTOrO
nocryiy Ta kauru «Plant Systematics: A Phylogenetic Approachy.

[Ticnst KO’KHOTO TEPMIHY Y Jy>KKaX JIATUHOIO HaBEJCHO MPUKIIAJ POCIHHH, SKa
Ma€ IIf0 O3HAKY.

[Iporokonu naGopaTopHux poOIT MarwTh OyTH odopmiieHI B anbOOMIi IS
1abopaTOPHUX POOIT Ta MiJIMKUCAHI BUKJIAAaueM, SIKUI MPOBOAUTH 3aHATTS.

Methodical directions include laboratory works from “Vegetative organs of
plants” and “Generative organs of plants” and consists of topics, which are conformed

to the program of normative course “Botany. Morphology of plants”.



Radix, its functions and modifications
Task
1. Examine the offer material
2. Sketch and designate:

- roots groups for ontogenesis origin,

- main morphological types of root systems,

- root metamorphoses

Radix (root) is the axis vegetative organ of plants, which has unlimited growth
lengthwise, radial symmetrical construction, positive geotropism and negative
heliotropism. There are no buds or leaves to be in determine order on them.

Main functions of roots are mechanical or support and trophic or absorb.
Besides it root can synthesize some substances, accumulate nutrient substances, take
part in vegetative reproduction, interact with roots another plants, with microorganisms
and mushrooms to create allelopatic background.

For origin in ontogenesis there are main (primary), lateral and additional

(secondary) roots (fig. 1).

Root cap
i region

. i
: A%
™ A Primary

AN Root
Bat & Secondary
B Yy oot

Nodules

B Root
K

Fig. 1 Origin of roots in the ontogenesis process
The aggregate of all roots of plant named root system. There are such main types

of root systems: pivotal, fibril and branchy (fig.2)
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Fig. 2. Two main types of root systems: pivotal (a), fibril (b)
In another system of classification the root system by origin of roots, we can sign
primary gomorhize, secondary gomorhize and allorhize systems.
Roots can change their selves from conditions of life. The change, which
inherited, names metamorphosis. There are such metamorphosis of roots (fig.3):
- root-crop - the change of main root (Daucus sativa)
- root-cone — the change of lateral or additional roots (Dahlia pinnata)
- root-sucker (Cuscuta europaea)
- root-hitching (Hedera helix)
- photosynthesis root (Orchidaceae)
- root as board (Populus)
- pulled root (Allium cepa)
- root-spine (Myrmecodia)
- stilts-roots (mangrove plants)
- air-roots (Monstera)
- breathing-roots (Taxodium distichum)

- roots as post (Ficus bengalensis)



Changes of roots, which appeared for symbiosis with mushrooms, named
mycorrhiza and with bacteria — bacteriorhiza. Mycorrhiza may be exotrophe,

mesotrophe and endotrophe.

%&

Prop root Tuberous root
Ficus elastica Zea mays Piper sp. Ipomoea batatas

Nodulose root ; o ;
Curcuma amada Fasciculated root Moniliform root Annulated root

Costus speciosus Dabhalia sp. Dioscorea alata Psychotria

; . ' Assimilatory root
SUCking root Respiratory root Eplphytlc root Podostemacea Sp.
Balpnophora Rhizophora Dendrobium sp. Trapa natans

Fig. 3. Metamorphosis of roots



Questions and tasks
What is a root? What are the main functions of it?
Describe please origin and evolution of root.
What are the main and additional function of root?

What are the main types of the root systems?
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Indicate metamorphoses of root and the plants, which have it.

Sprout and stem
Task
1. Examine the offer material
2. Sketch and designate:
- stems by direction of growth,
- forms of stems,
- main types of branding

- metamorphoses of sprout

Sprout is over ground vegetative part of plants, which consists from stem, leaves
and buds. Stem (fig.4.) (clados) is axis vegetative organ of plants, which has radial
symmetry, positive heliotropism and negative geotropism and consists from nodes,
where leaves and axillary buds are produced, separated by internodes. It has buds and

leaves, which are disposed on it in definite order.

- - Main functions of stem are mechanical,
e
. Axillary bud ﬁ passing (transport) and carrying other vegetative

v .
and generative organs.
Leaf axi
| — NOde - - -
N ‘ Fig.4. A general angiosperm stem showing
\ || Intemode nodes, internodes, leaves, leaf axils, axillary
buds.



To direction of growth, there are sprouts ortotrope and plagiotrope.

To disposition in space, there are such sprouts:

- straight (Quercus)

- twine (for watch pointer — Humulus lupulus, against watch pointer —
Convolvulus arvensis)

- clutching (Vitis vinifera)

- raising a little (Polygonum aviculare)

- creeping (Fragaria vesca)

- lying or spreading (Tribulus terrestris)

- climbing (Hedera helix)

We can see such forms of stems in transversal cutting:

- roundish (the more of plant)
- polyhedral (many cactuses)

- tetrahedral (Mentha piperita)
- triguetrous (Carex)

- ribbing (Equisetum)

- winged (Lathyrus sylvestris)

straw (Poaceae)
Branding. There is such main types: apex and lateral. Apex branding named
dichotomical. Lateral branding can be monopodium and sympodium.

We may divide metamorphosis of sprout and stem (fig.5). Between

metamorphoses of sprout we can indicate

- tubers - a swollen, fleshy portion of rhizome, involved in water or
carbohydrate storage over ground and underground (Solanum tuberosum, Brassica
caulocarpa)

- bulbs over ground and a short, erect underground stem, surrounded by thick,
fleshy leaves or leaf bases (Allium cepa)

- tuber-bulbs (Crocus vernus)



- rhizome horizontal and vertical stem, often underground or lying along the
surface of the ground, bearing scale like leaves (Acorus calamus, Valeriana
officinalis),

- stolon or runner- horizontal stem, lying along the surface of ground and
having an elongated internodes (Fragaria vesca)

- phyllocladium (stem as leaf) (Ruscus pontica)

- thorn — a reduced, sharp-pointed stem (Gleditsia) (for leaf or stipule it names
spine)

- assimilative (Equisetum)

- twinning (Vitis vinifera)

Rhizomes Stolons

Tubers

Fig.5. Some metamorphoses of sprout

Bud or gemma
It is rudimentary sprout, which has cone of growth and rudiments of leaves on
it. Buds on the stem may be apex, lateral and adventive. For functions there are

vegetative, generative and taking out buds. For morphological construction they can
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be naked (not covered by bud scales or stipules) and shut and for placing on the stem
— next in turn, opposite, annular, serial and collateral.
axillary —bud, located in the leaf axil

flower — bud, containing embryonic flower

leaf — bud, containing embryonic leaves

mix — bud, containing both embryonic flowers and leaves
terminal — bud at the apex of a stem (in monopodial shoots)

Questions

What is sprout? What functions it has?
What parts the sprout is consists from?

Name the types of stems in direction of growth
Name the forms of stems and plants which have them
Main types of stem metamorphoses

What is a bud and what its main function?

What are bud’s type in morphological construction?

© N o g~ w D o-

What are bud’s type for placing on the stem?

Leaf
Task
1. Examine the offer material
2. Sketch and designate main types of leaves by
- form of leaf plate
- graft,
- base of leaf plate
- apex of leaf plate
- form of leaf plate
- venation
3. Sketch and designate compound leaves

4, Sketch and designate metamorphoses of leaves

11



It is lateral, mono symmetrical, usually flat vegetative organ. Leaves have one
surface facing toward the stem axis (adaxial or upper surface) and another surface
facing away from the stem axis (abaxial or lower surface).

Most leaves are bifacial, but some of them are unofacial. Leaf has such main
function: photosynthesis, interchange of gases (respiration), transpiration and educe. It

consists from: leaf plate, graft, base of leaf and stipules. If graft is absent, leaf is sessile
(fig.6).

/ :‘:\_ /Stem
_ Bud Veins Adaxial surface
“ 5»‘ Lower pulvinus Abaxial surface
\
N S S8 Margin
& Petiole / 4
"""""" Stipules Upper

= pulvinus

Fig.6. Parts of angiosperm leaf

Leaves may be simple and compound. Compound leaf has some leaf plates on
one graft, which names rachis. During defoliation in contrast to simple leaf, firstly fall
out leaf plates and then — rachis.

There are such types of compound leaves (Fig.7):

12



Even-pinnate

e
Vo

Trifoliolate Unifoliolate
Fig.7.Types of compound leaves
Their arrangement is on fig.8. It may be alternate (when leaves are born singly

in node), opposite (when two leaves placed on opposite sides of stem) and whorled

(when such leaves three or more).

13
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Opposite

( 1A|xlte;/nat§ \ (2 leaves/node, (3\/:';??:::1
eaf/node -
placed on opposite lavas/inde)

sides of the stem)

Fig.8. Arrangement of leaves.

The form of leaf plate we can define by correlation between its length and wide

and likeness with some geometrical figures. It may be ovate (widest near base), obovate

(widest near apex), elliptic (widest near middle), oblong (parallel sides) etc.

The base of leaf plate may be (fig.9)
acute (Salix alba)

rounded (Pyrus)

cordate (Syringa)

sagittate (Sagittaria)

lobate (Convolvulus arvensis)

non alike side (Ulmus)

truncate (Populus deltoides)

14



Cordate Lobate

Fig.9. Leaf base shapes
The apex of leaf plate may be (fig.10)

rounded (Cotinus coggygria)
- attenuate (Secale cereale)

- mucronate (Tilia cordata)

- acuminate (Caragana)

- emarginate (Ginkgo)

<90

Acute Obtuse

AR\ A B

Mucronate Emarginate

Reture
Truncate Acuminate Rounded

- Fig.10. Leaf apex shapes
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By form of leaf margin they can be with whole edge (entire) and opposite. The leaf
plate with no whole margin divided to

- dentate (Viburnum lantana)

- serrate (Urtica dioica)

- -crenate (Pelargonium)

- -hollow (grove) (Campanula rotundifolia)

- ciliary (Vinca herbacea).

Venation of leaf plate had such types:

- dichotomic (Ginkgo)

- pinnate, midvein, or primary vein, when leaf has one prominent vein
- palmate

- parallel.

Some kinds of secondary veins for pinnate and palmate are on the fig.11.

Primary veins diverging Primary veins
and branching at base converging Parallel

Primary veins diverging, Primary veins diverging
branching at various peints and branching above base

Fig. 11.Some kinds of palmate venation and parallel venation

16



When depth of leaf plate’ cut is more than one third of its wide, it is supposed

dismembered. In this case, there are such type of leaves:

blade with pinnate-blade (Quercus robur) and digitated-blade (Acer

platanoides)

divided with pinnate-divided (Senecio) and digitated-divided (Geranium)
cut with pinnate-cut (Achillea) and digitated-cut (Potentilla)

trifoliate (Trifolium)

palmate (Aesculus hippocastanum)

pinnate, between them there are even-pinnate (Caragana) and odd-pinate

(Juglans regia).

© N o g B~ w DN

Compound leaves may be twice (Gleditsia) and three times (Aethusa) pinnate.
Metamorphoses of leaves may be such:

little tendrils for climbing (Pisum)

spines (Berberis — leaves, Robinia - stipules)

scales (buds)

catching leaves of plant for capturing insects (Drosera, Nepentes)
providing homes for ants or mites

phyllodiums — changes of grafts (Acacia)

water storage (Sedum, many succulents)

Questions

What is leaf ? Name its main functions

What parts has leaf? What are their functions?

Which leaves named simple and compound?

How we can indicate the form of leaf plate?
Name the main types of leaves’ venation

Name the forms of apex and base of leaf plate

Name the main types of compound leaves

Name the metamorphoses of leaves

17



Flowers
Task

1. Examine the offer material
2. Sketch and designate:
- flowers of Cerasus vulgaris and Pisum sativum and indicate their main parts
- main types of flower’ symmetry,
- main parts of stamen
- main parts of carpel
3. Consist flower formulas of Tulipa hybrida, Malus domestica, Capsella bursa-

pastoris, Robinia pseudoacacia.

Flower (flos) is modified sprout with limited to grow, where formatted mega- and
microspores, join gametes (fig. 12).
- Main parts of flower are:
- pedicel
- receptacle — floral axis
- perianth —(simple — only with corolla or calyx, double — with corolla and calyx
and naked — without corolla and calyx)
- calyx (its sepals may be connate and distinct, a.e. syncepalous and aposepalous)
- corolla (its petals may be connate and distinct, a.e. sympetalous and
apopetalous)
- stamen (androecium)
- carpel (gynoecium)
- nectar - producing glands (nectaries).

Some flowers have an “extra” series of floral parts, called corona. Those
structures may be outgrowth of perianth parts, stamens, or receptacle, and are

extremely diverse in form and function.

18



Stigma

Ovule
Carpel: Gynoecium

e

§ Filament
7 % Stamen: Androecium
Anther — : o

L = T ——Microsporangium

,~7—7Mtl1 pollen)

e —

(= floral

axis)

Petal: Corolla ”
Perianth
—Sepal: Calyx

T~ Articulation (may not
be visible externally)

™ Pedicel
Bract ——— i

Fig. 12. Parts of generalized flower.

For type of symmetry, there are radial (two or more planes of symmetry) or
actinomorphic, or regular, bilateral (one plane of symmetry) or zygomorphic, or

irregular and asymmetrical (no plane of symmetry) corollas (fig.13).

Radial Bilateral Asymmetrical

2 or more planes 1 plane of No plane of
of symmetry symmetry symmetry
Fig.13. Patterns of flora symmetry
Main types of radial connate corollas:

- wheel-shaped (Myosotis)

bell-shaped (Convolvulus)

tube-shaped (Helianthus — central flowers)

funnel-shaped (Nicotiana)

19



- saucer-shaped (Syringa)

- cap-shaped (Vitis vinifera)

Main types of bilateral connate corollas:
- two-lips-shaped (Lamium)

- tongue-shaped (Calendula)

- spur-shaped (Linaria)

Androecium is aggregate of stamens in flower. Stamen may be from one (Lemna
minor) to some hundred. Stamen consists from filament and anther. Anther usually
contains four pollen sacs or microsporangia and these are often confluent in two parts,
which have connective.

Gynoecium is aggregate of carpels, which create one or some pistils. Pistil
consists from stigma, style and ovary. Carpels may be distinct or connate. If they are
distinct, the term pistil is equivalent in meaning to the term carpel, i.e. gynoecium
named apocarps. If the carpels are connate, gynoecium named cenocarp. Cenocarp
gynoecium may be syncarp, paracarp and lisicarp. Place of ovules, where fasten to
seed embrios, names placentas.

Floral parts may be attached to the receptacle in various ways. There are three
main types: hypogenous (perianth and androecium are inserted below gynoecium),
perigenous (cuplike or tubular structure surrounds the gynoecium) and epigenous
(perianth and stamens are on the upper part of ovary).

Floral formulas consists from five symbols:

symmetry — it may be radial -*, bilateral — X, asymmetry - $
number of sepals

number of petals

androecial item

number of carpel

The line below the carpel number indicated the position of the ovary with respect
to other floral parts. If the flower is hypogenous, line is superior. If the flower if

epigenous, the line have been drown above.
20



Connation is indicated by a circle around the number.

At the end of the floral formula we indicate fruit type.

For example, *,5,5,10, 3, capsule.

In our system this formula has such signs: *3 QKs Cs Ajg G(3), where

K, or Ca — calyx

C, or Co —corolla

A —androecium

G — gynoecium

If the parts are connate, we use - (). At the end there is no indication fruit type.
Questions

What is flower? What are its main parts and their functions?

Name the types of flower’ symmetry

Name the main types of radial and bilateral corollas?

What parts have androecium and gynoecium?

o &~ W DN oE

How we can consist flower/ formula?
Inflorescences
Task

1. Examine the offer material
2. Sketch and designate:
- types of inflorescences
- main types of indeterminate and determinate inflorescences

Inflorescences is “the shoot system, which serves for formation of flowers and
which is modified accordingly”. It is important to look on the arrangement of flowers.
There two quite different inflorescences types: determinate or monotelic fig. 15 (the
main axis of the inflorescences ends in a flower) and indeterminate or polytelic fig. 14
(produced only lateral flowers or partial inflorescences). Their comparison
characteristic is in table 1.
Table 1

Comparison characteristic of different inflorescences types
21



Indeterminate, botrys Determinate, cymo
Sign inflorescences inflorescences

Type of branding Monopodium Sympodium
Type of growth Indeterminate Determinate

Main axis It is expressed It isn’t expressed
Quantity of flower and Indetermined Determined

lateral axis

Opening of flowers Basypetally Acropetally

In fig.14 there are indicated simple indeterminate inflorescences.

Between them there are:
raceme (Robinia, Convallaria)
spike (Plantago)
umbel (Allium, Primula)
head (Medicago)
capitulum (Helianthus)
corymb (Crataegus, Spiraea)

panicle (Vitis, Poa)

thyrsi - inflorescence, which have signs of both types (Alnus, Betula)

22
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Fig. 14. Some kinds of simple indeterminate inflorescences. The circles

represent flowers; their size indicates the sequence of opening

Between determine inflorescences we indicate (fig.15)
raceme-like cyme (Anemonella)

helicoid cyme (Echium, Myosotis)

scorpoid cyme (Drosera)

cyme (Caryophyllaceae)
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Cyme (=determinate thyrse)
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Helicoid cyme
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Scorpioid cyme

Panicle-like cyme
(=pancicle of Weberling)
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Head (=capitulum)

Raceme-like cyme

Elongated cyme

Umbel

Fig.15. Some kinds of determinate inflorescences. The circles represent flowers;

their size indicates the sequence of opening.

i

Questions

What are types of inflorescences?

Fruits
Task

1. Examine the offer material

2. Sketch and designate:

24

What are inflorescences? Name its biological sifnificant.

Name the main types of indeterminate inflorescences.

Name the main types of determinate inflorescences.



- types of fruits
A fruit is a matured ovary along with fused accessory structures. Here is artificial
system of descriptive fruit terms, based on classification of Gray. It is based on the
texture of pericarp or fruit wall (fleshy, dry or hard), the pattern of dehiscence or
indehiscence (type of fruit opening, or lack thereof), the shape and size of fruit, and
carpel and ovule number.
Simple fruits (from single flower) are divided into two category:
o - formed from a single carpel or several fused carpels
o - develop from several separate carpels of a single gynoecium (aggregate
fruits).
For example, the fruit of Magnolia (Magnoliaceae) is an aggregate of follicles, fruit of
Rubus (blackberry, Rosaceae) — an aggregate of drups. If the fruit is the product of the
gynoecia of several closely clustered flowers, it is termed a multiple fruit. For example,
the fruit of Morus (mulberry, Moraceae) is multiple of drups, the fruit of Platanus
(sycamore, Platanaceae) a multiple of achenes.
There are such types of fruits (fig.16,17):
o achene — small, indehiscent, dry fruit with a thin and close-fitting wall,
surrounding a single weed, includes the cypsela (Carex, Fragaria,
Helianthus, Ranunculus)
o berry — an indehiscent, fleshy fruit with one or a few to many seeds
(Citrus, Cucurbita, Vitis)
o capsule — a dry to (rarely) fleshy fruit from a two-to many-carpellate
gynoecium, that opens in various ways to release the seeds (Aesculus,
Allium, Ipomoea, Papaver)
o caryopsis (=grain) — a small indehiscent, dry fruit with a thin wall
surrounding and more or less fused to a single seed (Poaceae)
o dehiscent drupe — a fruit with a dry fibrous to fleshy or leathery outer
husk that early to tardily breaks apart (or open), exposing one or more

nutlike pits, enclosing the seeds (Rhamnus, Carya)
25



COMMON TYPES OF FRUITS AND SEEDS

Multiple Nuts in Cherry)
Fruit Prickly Bur  DrUP® (Chevry
(Mulberry) (Beech)

Winged Seed
(Pine)

Drupe
(Hackberry)

7 --r = o) Samara :
o (Maple) i
(2 Samara (Ash) A
X ; e & Multiple Fruit-
: e Soed Achene Enlarged
A H?\‘Nr{llo:r.) : (Sycamore)

Nuts in Bladder-Like Bracts
(Hophormbeam)

Nut in Husk A Nut-Like

L7770

(Hickory) Drupe 8 . "
: uts in Spiny Bur
(Basswood) (Chinkapin)

Berry
(Persimmon)

Fig.16. Common types of fruits and seeds
- drupe — an indehiscent fleshy fruit, in which the outer part is more or less soft
and the center contains one or more hard pits (pyrenes), including seeds (Cocos,
Juglans, Rubus )
- follicle — a dry to (rarely) fleshy fruit derived from a single carpet, that opens
along a single longitudinal suture, the seeds may be arillate or with a fleshy testa
(Aquilegia, Magnolia, Paeonia)
- indehiscent pod — an indehiscent, fairly dry fruit with few to many seeds
(Medicago)
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- legume — a dry fruit, derived from a single carpel, that opens along + two
longitudinal sutures (many Fabaceae)

- loment — a dry fruit, derived from a single carpel, that breaks transversely into
one-seed segments (Sophora)

- nut — a fairly large, indehiscent , dry fruit with a thick and bony wall,
surrounding a single seed (Corylus, Fagus, Quercus)

- pome — an indehiscent fleshy fruit, in which the outer part is soft and the center
contains papery or cartilaginous structures, enclosing the seed (Malus, Maloideae)

- samara — a winged, indehiscent, dry fruit, containing a single seed (Ailanthus,
Betula, Fraxinus, Ulmus)

- schizocarp — a dry to rarely fleshy fruit, derived from a two- to many-carpellate
gynoecium, that splits into one-seed segments (mericarps). The mericarps may be
designed as samara-like, achene-like, drupe-like, etc. (Acer, Daucus, Lamium, Malva,
Salvia)

- siligue — a fruit, derived from a two-carpellate gynoecium, in which the two
halves of the fruit split away from persistent partition, include the silicle (many
Brassicaceae)

- urticle —a small indehiscent dry fruit with a thin wall (bladderlike), that is loose

and free from single seed (Chenopodium)
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Fig.17. Some types of fruit.

Fruit consists from pericarp and seeds. Pericarp has three slices: exocarp,
mesocarp and endocarp. Fruits may be simple and complex. Simple fruits (from single
flower) are divided into two category:

o - formed from a single carpel or several fused carpels
o - develop from several separate carpels of a single gynoecium (aggregate

fruits).
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Classification of fruits is based on type of gynoecium, the texture of pericarp or
fruit wall (fleshy, dry or hard), the pattern of dehiscence or indehiscence (type of fruit

opening, or lack thereof) (fig.18.).

Fruits
\ v
Simple Aggregate Multiol
(Develops from a single (Develops from a single il ff‘ "ptf i
ovary of single flower) apocarpous flower) PREOR IR T N
' l of a whole inflorescence)
v \/
Fleshy Y
(Pericarp fleshy and (Pericarp d'r Yy ot
fibrous) fleshy)
v v v
;' gilulye Dehiscent (burst Schizocarpic lgdehnstcgnll.
7 P automatically and liberate (Split into one seeded (. 9 Ot deatscem
4. Hesperid . ; , liberate seeds)
fa seeds) compartments) i Acl
% Peno 1. Legume or pod 1. Lomentum 2' Cc 1e'ne ;
& P 2. Follicle 2. Cremocarp ol
6. Pome 3 3. Cypsela
3. Siliqua 3. Regma 4. Nut
4. Capsule o

5. Samara

Fig. 18. Classification of fruits.

Dry fruit with the pattern of dehiscence may be:
- follicle —a dry to (rarely) fleshy fruit derived from a single carpet, that opens along a
single longitudinal suture
- legume —a dry fruit, derived from a single carpel, that opens along + two longitudinal
sutures
- silique — a fruit, derived from a two-carpellate gynoecium, in which the two halves
of the fruit split away from persistent partition, include the silicle (many Brassicaceae)
- capsule —a dry to (rarely) fleshy fruit from a two-to many-carpellate gynoecium, that
opens in various ways to release the seeds (Aesculus, Allium, Ipomoea, Papaver,

Petunia)
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- schizocarp — a dry to rarely fleshy fruit, derived from a two- to many-carpellate
gynoecium, that splits into one-seed segments (mericarps). The mericarps may be
designed as samara-like, achene-like, drupe-like, etc. (Acer, Daucus, Lamium, Malva,
Salvia)
- achene-like ( Apiaceae)
- samara-like (Acer)
- nut-like (Lamiaceae)
- regma (Euphorbiaceae)
- sterigma (Geraniaceae)

Dry apocarp fruit with the pattern of indehiscence may be:
- little nut- little dry fruit with a thick and bony wall, surrounding a single seed
(Nelumbo, Thalictrum)
- cynarodium — (Rosa)
- fragaria (Fragaria)

Dry cenocarp fruit may be:
- nut - big dry fruit with a thick and bony wall, surrounding a single seed
(Corylus, Alnus)
- acorn - big dry fruit with a thick and bony wall, surrounding a single seed, which
has “cap”(Quercus)
- achene - small, indehiscent, dry fruit with a thin and close-fitting wall,
surrounding a single weed (Urtica, Helianthus)
- caryopsis (=grain) — a small indehiscent, dry fruit with a thin wall surrounding
and more or less fused to a single seed (Poaceae)
- samara — a winged, indehiscent, dry fruit, containing a single seed (Ailanthus,
Betula, Fraxinus, Ulmus)
- wing nut (Fagopyrum)
- knap-sack (Carex)

Fruits with fleshy wall may be apocarps and cenocarps. Fleshy apocarps fruits may be
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- drupe - an indehiscent fleshy fruit, in which the outer part is more or less soft
and the center contains one hard pit (pyrene), including seeds (Cocos, Juglans )
- many drupes - an indehiscent fleshy fruit, in which the outer part is more or less
soft and the center contains more hard pits (pyrenes), including seeds ( Rubus )

Cenocarp fleshy fruits may be pyrenarium and berry. Pyrenariums may be with
one pit (Cocos), with many pits (Sambucus) and as apple (Malus, Pyrus, Cydonia).
Between berries fruits there are:
- berry - an indehiscent, fleshy fruit with one or a few to many seeds ( Vitis)
- wild orange —(Citrus)
- pomel-granate —(Punica granatum)
- pumpkin — (Cucurbitaceae).
Aggregates may be fleshy too.

Questions
- 1. What is a fruit? What part does it have?
- 2. What is the system of fruit classification?
- 3. Name the apocarps fruits
- 4. Name cenocarps fruit
- 5. Name dry fruit with the pattern of dehiscence and plants, which have such
fruits.
- 6. Name dry apocarp fruit with the pattern of indehiscence and plants, which
have such fruits.
- 7. Name dry cenocarp fruits and plants, which have such fruits.
8. Name fleshy apocarps fruits and plants, which have such fruits.
9. Name fleshy cenocarp fruits and plants, which have such fruits
Seeds
Task

1. Examine the offer material
3. Sketch and designate:

- main parts of Phaseolus vulgaris and Triticum durum seeds,
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- forms of seeds by different agents of disperse

A seed is matured ovule, that contains an embryo and often its nutritive tissues
(endosperm, perisperm). The endosperm is usually triploid tissue, derived from the
union of two cells of the female gametophyte (the polar nuclei) and one sperm nucleus.
Endosperm may be homogenous (uniform in texture) or ruminate (dissected by
partitions, that grow inward from the seed coat). The perisperm is a specialized,
diploid nutritive tissue, derived from the megasporangium.
The seed is surrounded by a seed coat, which developed from integuments. The testa

develops from outer integument and the tegmen — from the inner integument.

B monocotyledon
——endosperm epicotyl | i
cotyledon seed coat coleoptile
" coleoptile ot S - S
. (/"‘ .\’ al 4 ‘\ 4 \ \I
epicotyl { ~. i \ /ﬁ
hypocotyl 7, ; 770 AN
radicle ‘\rool |
seed coat radicle  hypocotyl first leaves
fused to
ovary wall
epicot hypocotyl . @ B
picotyl . PROEOty dicotyledon y - n
_: D ( 49 seed coat hypocotyi P '
1’; 4 | W I \ cotyledon
radicle O M Mo
) ,\' |
seed 1\ '\ 2R
coat R\ 2\ P
cotyledons radicle root

Fig. 19 Seeds and sprouts monocoteledon and dicotyledon plants.
The embryo consists of an epicotyl, which will develop into shoot; a radicle,
which will develop into primary root and usually give rise to root system; a hypocotyl,

which connect the epicotyl and radicle; and one or two cotyledons. Some seeds are
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associated with a hard to soft, oily to fleshy and often brightly colored structures called
an aril.
Questions
What parts does consist seed?
What parts does consist embryo?

What is endosperm ?

> W nhpoe

What is perisperm ?
Dispensation of fruit and seeds
Fruits and seeds may be dispersed by a variety of agents and their parts may be
modified for those functions.
There are five main types of dispersing: auto-, by wind, by water, by animals, by
man. First type includes
To wind dispersal there are belong plants:

o which have a tuft of hairs on the seeds (Asclepias) or the wings or hair
tufts on the fruits (Fraxinus, Anemone), or a wing-like perianth
(Dipterocarpus). or association of the infructescence with an expanded,
wing-like bract (Tilia)

o - which have not so perfect devices (Rumex)

o - with a tumbleweed habit, when entire plant is blown across the

landscape, dispersing its fruits (Salsola)

Dispersal by water occurs, when seeds or fruits are small, dry and hard, and may

have spines or protections as anchoring structures, a slimy covering, an unwettable
surface layer, or low density. Water-dispersed plants have fruits, which can float
(Cocos, Alisma) or slip on the surface of water or ice (Phragmites australis).

- Fruits and seeds, which disperse by animals, have specific devices:

- fish disperse some fleshy fruits or seeds of plants of riversides or inundated
areas

- turtles and lizards may disperse fleshy fruits with an odor
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- birds _dispersed fruits or seeds, which have attractive edible part

- mammal-dispersed fruits often have a high oil content, are fleshy

- some seeds contain small, nutritious arils and are dispersed by ants.

Besides them there are fruits and seeds, which have different hitching and cling to skin
of animals (Gallium spurium, Xanthium).

Man can disperse fruits and seeds consciously and unconsciously. In second occasion
they may be dispersed by transport (Falcaria vulgaris), by harvesting machines

(Xanthium strumarium), with sowing material (Avena fatua, Polygonum aviculare).

Wind dispersal may be accomplished

- by a tuft of hairs on the seeds (Asclepias)

- by the wings or hair tufts on the fruits (Fraxinus, Anemone)

- by a wing-like perianth (Dipterocarpus)

- by association of the infructescence with an expanded, wing-like bract (Tilia)

- by a tumbleweed habit, when entire plant is blown across the landscape,

dispersing its fruits.

Bird dispersal may be enhanced
- by a colorful, fleshy seed coat (Magnolia)
- by fleshy, indehiscent fruits (Solanum, Prunus)
- by association of the fruits with fl eshy accessory structures (Fragaria)

Dispersal by weight we can see for heavy fruits that drop from plant land on the

ground and stay here.

Dispersal by water occurs, when seeds or fruits are small, dry and hard, and may

have spines or protections as anchoring structures, a slimy covering, an unwettable
surface layer, or low density.

Dispersal by animals:

- fish disperse some fleshy fruits or seeds of plants of riversides or inundated areas
- turtles and lizards may disperse fleshy fruits with an odor

- birds _dispersed fruits or seeds, which have attractive edible part
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mammal-dispersed fruits often have a high oil content, are fleshy
some seeds contain small, nutritious arils and are dispersed by ants.
Questions
What are the main types of fruits dispensation?
What is role of biotical and no biotical factors in dispensation of fruits and seeds?
Name the plants which are dispersed by man unconsciously?
Name the main types of wind dispersal.

Name the main types of dispersal by animals and birds.
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Dictionary
achene — cim’sHKa
achene-like - BucmomminHuK
acorn - KoJayIb
acuminate apex of leaf plate — rocrpokiHieBa BepxiBKa JHCTKa
acute base of leaf plate — kauHOMOAIOHA OCHOBA JINCTKA
additional root— nomatkoBuit KOpiHb
air-roots — moBiTPsiHI KOPEeHi
alternate — ueprose
assimilative - acuminroroui
attenuate apex of leaf plate — roctpa BepxiBka JUCTKa
axillary bud — G6pynbka, po3ramioBana y masyci JHCTKa
bell-shaped type of radial connate corollas — n3BiHOUYKOMOIIOHKI BIHOYOK
berry - sroma
branchy type of root system — rijursicta KOpeHeBa cucTeMa
breathing-roots — muxasbHi KopeHi (MHeBMaTo(opH)
bulbs over ground - nuOynuHM Ha3eMHI
cap-shaped type of radial connate corollas — koBmaukomno1iOHUIE BIHOYOK
capsule — kopobouka
caryopsis (=grain) — 3epHiBKa
catching leaves of plant - moBui ucTKH
ciliary margin — Biituactuii Kpai
climbing sprout — nazatoue cre6i1o
clutching sprout — ginke cre61o0
cordate base of leaf plate — cepuenoniOna ocHOBa JIHCTKA
corymb - muTok
creeping sprout — mos3yue cTe6I10
crenate margin — ropouacTHii Kpaii

CYMe —LIMMO3HE CYIBITTA
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cynarodium — uHapo i

dehiscent drupe — kicTsHKa, 10 MOAISIETHCS HA YaCTUHU
dentate margin — 3ybuactuii kpai

dichotomic venation — muxoTomivHe YKUIKyBaHHS

drupe — nupenapii, KicTAHKA

elongated cyme - guxasiii

emarginate apex of leaf plate — BuiMuacTa BepxiBKka JHCTKa
fascicle — mydox

fibril type of root system — muukyBaTa KopeHeBa cucTeMa
flower bud — xBiTKOBI OpyHBKH

follicle — nucrsanka

fragaria - 6araTokicTsHKa

funnel-shaped type of radial connate corollas — Boponkomno1ioHuIA BIHOUOK
head — romxiBka, KOIIHK

helicoid cyme —3agiiika

hollow (grove) margin — BuimMuacTuii Kpaii

indehiscent pod — 610, 10 HE BIAKPUBAETHCS

knap-sack - mimreyok

lateral root — GiuHuMit KOpiHB

leaf bud — BereraTuBHI OpyHBKH

legume — 6i6

little tendrils for climbing - Bycukwu

lobate base of leaf plate — ciuconomiOHa ocHOBa JIMCTKA
loment — 610, 110 OAIIAETHCA HA YACTUHA

lying or spreading sprout — nexaue cte610

main root — roJIoBHHUN KOPiHb

many drupes - 6araTokicTsHKa

mix bud — 3mimrani OpyHbKH

mucronate apex of leaf plate — 3aroctpena BepxiBka JmcTKa
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naked — not covered by bud scales or stipules

naked — romi OpyHBKH

non alike side base of leaf plate — nepiBHOOOKa OCHOBa
nut - ropix

nut-like — ieno0iii (4 TOpPIIIKK)

Opposite - cynpoTuBHE

palmate venation — majgpuacTe KUIKyBaHHS

panicle- BoioTh

panicle-like cyme- BosiorenoiOHe IMMO3HE CYLBITTS
parallel venation — napanenpHe KUITKyBaHHS
photosynthesis root — ¢potocuHTe3yr04i KOpeHi
phyllocladium — ¢inoxmanii

phyllodiums — dimomii

pinnate venation — nepucTe KUIKyBaHHS

pivotal type of root system — cTtpmwkHeBa KOpeHeBa cucTeMa
polyhedral form of stems — 6aratorpanna ¢popma crediia
pome - s6;1yKO

pomel-granate — rpanaTuHa

pulled root — koHTpakTHIIBHI (BTATYIOU1) KOPEHI
pumpkin — rapOy3una

racCéme — KuTuusa

raising a little sprout — migBeaeHe crediio

regma - perma

rhizome - kopeHepwma

ribbing form of stems — pedpucra popma credia

root as board — momkoBuaAHI KOpeHi (KOHTPHOPCH)
root-cone — KOpEeHeUIITKU

root-Crop - KopeHerIi g

root-hitching — xopeni-npuuinku
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roots as post — croBOOBUIHI KOpEHi

root-spine — KopeHi-KOJIFOYKH

root-sucker — KOpeHi-pUCOCKH

rounded apex of leaf plate — okpyria BepxiBka

rounded base of leaf plate — oxpyriia ocHoBa

roundish form of stems — okpyrna ¢opma ctedaa
sagittate base of leaf plate — crpinononiona ocHoBa
Samara — KpHJIaTKa

samara-like - nBokpmnarka

saucer-shaped type of radial connate corollas - 6mroanenoioHui
scales - yemyi

schizocarp — cxizokapn

scorpioid cyme —3BuBHHA

serrate margin — muT9acTUil Kpai

silicle - ctpydedok

silique — ctpy4ox

spadis — mouaTox

spike- komoc

SPINES - KOJYKH

spur-shaped type of bilateral connate corollas — mmopucTuii BiHOYOK
sterigma - crepurma

stilts-roots — xoaysbpHI KOpeHi

stolon or runner- croyionu abo Byca

straight sprout — npsimoctosiue cTe6I10

straw — cojioMuHa

terminal — BepxiBKOBi OpyHBKH

tetrahedral form of stems — yorupurpansa popma crebia
thorn — 3axucHi (KOJIOYKH)

thyrse - Tipc
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tongue-shaped type of bilateral connate corollas — si3uukoBuii BiHOYOK
triquetrous form of stems — Tpurpanna ¢popma credia

truncate base of leaf plate — yciuena ocHoBa nrcTKa

tuber-bulbs - 6ynpOoMOYTHHM

tubers — Oys0u

tube-shaped type of radial connate corollas - Tpy6xomnoioHuit

twine sprout - Butke cTed0 (32 TOMUHHUKOBOIO CTPLIKOO 200 MpoTH Hel)
twinning - Bycuku

two-lips-shaped type of bilateral connate corollas — nBoryowuii BiHOYOK
umbel —3ouTHK

urticle - ropimiok

water storage — 3anacaroui

wheel-shaped type of radial connate corollas - koneconoaioHu
whorled — myroBuacte

wild orange — momepaneIn

wing nut — kpuaaTHii Topix

winged form of stems — kpunata gpopma credia
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C0BHUK
acuMimoroyi - assimilative
OaraTorpanHa popma ctedia - polyhedral form of stems
OararokictsHka — fragaria, many drupes
010 - legume
010, 110 He BimkpuBaeThes - indehiscent pod
010, 1110 MOaUISETECS Ha YacTHHH - loment
Oi1unuii Kopinb - lateral root
omoanenoaioOHui BiHOYOK - Saucer-shaped type of radial connate corollas
Oynb0m - tubers
OyneoonnOymuau - tuber-bulbs
BereraTuBHi OpyHbKH - leaf bud
BEpXiBKOBI OpyHbKH - terminal buds
BUIMYacTa BepXiBKa JIMCTKa - emarginate apex of leaf plate
BHiMUacTHi Kpaii jiuctka - hollow (grove) margin
BUCIOILTIAHUK - achene-like
BUTKE CTe0JI0 (32 TOJUHHUKOBOKO CTPLIKOIO ab0 mpoTH Hel) - twine sprout
BiliyacTuii kpaii - ciliary margin
BOJIOTEMNOII0HE ITUMO3HE CyIBITTS - panicle-like cyme
BOJIOTH - panicle
BOpOHKOIONI0HMI BiHOYOK - funnel-shaped type of radial connate corollas
BYCHKH - twinning
Bycuk little tendrils for climbing
rapOysuHa - pumpkin
risicTa KopeHeBa cucteMa - branchy type of root system
routi OpyHbku - naked
rojiiBKa, Kommuk - head
TOJIOBHUI KOPiHB - Main root

ropix - nut
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ropimox - urticle

ropoIYacTUil Kpai JIMcTKa - crenate margin

rocTpa BepxiBKa JIMCTKa - attenuate apex of leaf plate

TOCTPOKIHIIEBa BepXiBKa JHCTKa - acuminate apex of leaf plate
rpaHaTuHa - pomel-granate

naBoryouii BiHo4ok - two-lips-shaped type of bilateral connate corollas
JTBOKpHJIaTKa - Samara-like

n3BiHouKonoAiOHuI BiHOYOK - bell-shaped type of radial connate corollas
nuxasiii - elongated cyme

auxajabHi KopeHi (maeBMarodopu) - breathing-roots

AUXOTOMIYHE KUIKyBaHHs - dichotomic venation

no1aTKOBUI KopiHb - additional root

JOIIKOBH/THI KOpeHi (KoHTpdopcH) - root as board

KOJTy/Ib - acorn

3aBiiika - helicoid cyme

3arocTpeHa BepXiBKa JIMCTKa - mucronate apex of leaf plate
3aracaroyi Boay- water storage

3axuCcHi (KoJro4KH) - thorn

3BMBHHA - SCOrpioid cyme

3epHiBKa - caryopsis (=grain)

3Miladi OpyHbKH - Mix bud

30HTHK - Umbel

3yOuacTuii kpait 1iucTka dentate margin

KBiTKOBa OpyHbKa - flower bud

KHUTHIIA - raceme

KICTSIHKa, [0 MOALIAETHCS Ha yacTHHHM - dehiscent drupe
KJIMHOIIOAIOHA OCHOBA JINCTKOBOI IUTaCTUHH - acute base of leaf plate
KOBITAYKOMOIOHMIA BIHOYOK - cap-shaped type of radial connate corollas

KoJjeconoaionuii BiHo4yok - Wheel-shaped type of radial connate corollas
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KoJ0C - Spike

KOJIIOUKH - SPINes

KOHTPaKTHIbHI (BTArytodi) kopeHi - pulled root
KopeHeBwuiie - rhizome

KOpEeHeIuIi 1 - Foot-crop

KOPEHEUNIIKY - F00t-cone

KOPEHi-KOJIFOUKH - [00t-spine

KOPEHI-TIPUCOCKH - r00t-sucker

KOpeHi-puyinkw - root-hitching

KopoOouka - capsule

kpuiata popma crebia - winged form of stems
KpHJIATHIA TOpix - Wing nut

KpHJIaTKa - Samara

nazaroue ctebs10 - climbing sprout

aexade creosio - lying or spreading sprout
JMCTKOPO3MIIIICHHs YeproBe - alternate

muctsHka - follicle

JoBui TMCTKH - catching leaves of plant

MHUYKyBaTa KopeHeBa cucteMma - fibril type of root system
Mime4ok - knap-sack

myTtoBuacte - whorled

HepiBHOOOKa ocHoBa jrcTka - Non alike side base of leaf plate
OKpyTJIa BepxiBka jmcTtka - rounded apex of leaf plate
OKpyTJia OCHOBa JHcTKa - rounded base of leaf plate
okpyria ¢popma crebdia - roundish form of stems
nas3yniHi oOpyHbku - axillary bud

nanp4acTe XUIKyBaHHs - palmate venation
napa’jieibHe )KUIKyBaHHs - parallel venation

NepPHCTE KUIIKYBaHHS - pinnate venation
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MTYACTUH Kpai JIMCTKA - Serrate margin

nUpeHapii, KicTsHKa - drupe

migBeaeHe credio - raising a little sprout

moB3y4e cTebJ1o - Creeping sprout

HOBITPsIHI KOPEHI - air-roots

nomepaners - wild orange

moyatok - spadis

npssMocTostue cTe0J10 - Straight sprout

ny4ok - fascicle

pedpucta popma crebdia - ribbing form of stems

perma - regma

cepuernoaioOHa ocHOBa JincTka - cordate base of leaf plate
cim’siHKa - achene

COJIOMHHA - Straw

cnucono/ioHa ocHoBa aucTKa - lobate base of leaf plate
crepurma - sterigma

CTOBOOBH/IHI KOpEHI - F00tS as post

CTOJIOHH abo Byca - Stolon or runner

CTpH)KHEBA KOpEHEeBa cucTema - pivotal type of root system
CTpijionoaiOHa OCHOBA JINCTKA - Sagittate base of leaf plate
cTpyuedok - Silicle

cTpyuok - silique

CYIPOTHUBHE PO3MIIIICHHS JUCTKIB - OPPOSite

cxizokapr - schizocarp

Tipc - thyrse

TpurpanHa gopma ctebia - triquetrous form of stems
TpyOKomoaiOHuiA BiHO4YoK - tube-shaped type of radial connate corollas
yciueHa OCHOBa JIMCTKa - truncate base of leaf plate

¢inoxii - phyllodiums
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¢inoxnanii - phyllocladium

dorocuHTe3yIOUI KOpeHi - photosynthesis root

XOIyJIbHI KOopeHi - Stilts-roots

1eHo0ii (4 ropimkwn) - nut-like

nuOymuHK HaazemHi - bulbs over ground

IIMMO3HE CYIBITTS - Cyme

IUHAPOiH - cynarodium

yerryi - scales

ginke ctedso clutching sprout

yoThpurpanna ¢popma crebdina - tetrahedral form of stems
HIMTOPUCTHI BIHOYOK - SpuUr-shaped type of bilateral connate corollas
IIMTOK - COrymb

a07yKo - pome

srona - berry

SI3UYKOBUI BiHOYOK - tongue-shaped type of bilateral connate corollas
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