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SEEDS AND SEED GERMINATION
DICOTYLEDONOUS SEEDS

1- Vicia faba (Broad Bean)

Examine the dry seed and sketch its outline from the side
and front views. Label the hilum and the microphyle. Examine
also the different stages of germination. In an old seedling, note
the development of 2 small primary leaves or prophylls and later
the first compound leaves typical of Vicia faba. note the enlarged
epicotyl which is the part between the point of attachment to the
cotyledons and the propyls. the hypocotyl on the other hand
remains small and thus the cotyledons remains below the soil

surface. this type of germination is called hypogeal germination.
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Seed germination of Vicia faba. J s 3 )% <l & glas
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2- Lupinus termis (Lupin).

Examine lupinus seed and note the hilum, the microphyle
and position of the radicle. Remove the testa and make a drawing
of the embryo. Within the embryo there are the two cotyledons,
plumule and radicle. The seed is exendospermic. Examine the
seedling and note the long hypocotyl carrying the fleshy
cotyledonary leaves. Note that the hypocotyl is longer than the

epicotyl. This type of germination is called epigeal germination.
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Seed germination of Lupinus termis . g 5 3 )% Sl & ghas
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3- Ricinus communis (Castor Bean)

Sketch the seed from the outside and note that the
microphyle is covered by a spongy structure called caruncle.
Crack the shell and cut transverse and longitudinal section to show
the relation of the different parts. Note the embryo which consists
of two membranous cotyledons, a radicle and a plumule. Note that
the embryo is surrounded by the endosperm. The seed of Ricinus
is called endospermic, while the seed of Vicia and Lupinus in
which the reserve food is stored in the embryo itself is called
exendospermic. Note that in the seedling stage, the hypocotyl is
long and the two expanded cotyledons form the first green leaves
of the plant. So the type of germination here is epigeal
germination.

£330 (%)

48kl o Liad ABSY SIS, 2K all 5 jeadll Laal y A8l 5,00 andl o)
Al cand S

-3 padl) 400l Cliidall s ga g Al 5 5 )0 (8 T je 5 Lk leldal 24 X
e s 52 30 ol L Jaadl | cpial) —a e i) -ciladd)

el Y Al canill Ay el Qi s Jid Y il sy 5 pealll (3 a5 Y
Ol gl LS ) et G Ay mda e Gk Lo Aldls
£l e la Gyl (5 pmdl) g genall A58 Jef ) Akl gant WS
s



PLANT MORPHOLOGY Cledl] L 5168 ) 5o

Seed germination of Ricinus communis . & s~ 3 )% <l & shad
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MONOCOTYLEDONOUS SEEDS
1- Zea mays (Maize)

Note that one end of the grain is more or less tapering and
leads to the former point of attachment to the cob, while the other
end is broad and slightly rounded. Note also the oval depression
on one of the flat faces. This marks the position of embryos.
Above this, note the presence of sear-like projection marking the
former stylar attachment.

Take a soaked grain of the same, split it into two halves
along the axis of the embryo using a scalpel or safety razor. This
cut will show the parts of the embryo and their relation to the
endosperm. Make a sketch to show the plumule, plumule sheath,
radicle, radicle sheath, the single cotyledon (Scutellum) and the
white and yellow endosperm. In a young seedling note the
appearance of the plumule sheath and radicle sheath enclosing the
plumule and radicle respectively. The plumule and the radicle
soon pierce through their sheaths and develop into the young shoot
and young root. In an older seedling note the development of

adventitious roots which come out from the base of stem.
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ROOT SYSTEM

Roots classified into:
I- Primary or tap root: Originate from the radicle and
classified in to:
1- Normal tap roots: (e.g: cotton root).
2- Storage tap root:
a- Conical root: (e.g: carrot root).
b- Fusiform root: (e.g: radish root).
c- Napiform root: (e.g: turnip root).
I1- Adventitious roots: Originate from some other organ than

the radicle. It classified into:

a
b
C
d

e- Aerial roots (Pillar): (e.g: Ficus beneghalensis).

Fibrous roots: (e.g: onion).

Prop roots: (e.g: maize).

Storage roots (tuberous): (e.g: sweet potato).

Climbing roots (tendrils): (e.g: Cereus).

f- Respiratory roots: (e.g: Avicennia sp).

g- Haustoria of parasites: (e.g: Orobanche and Cuscuta).
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SHOOT SYSTEM
The Stem

The buds:
1- Classification according to their position on the stem:
a- Terminal bud: found at the tip of stem (e.g: Duranta).
b- Lateral (axillary) buds: found on the sides of stem in the axils
of leaves. Note also the accessory buds.
2- Classification according to their nature:
a- Leafy buds (summer buds) or naked buds: (e.g: Cabbage)
composed of main axis from which arises folded bud leaves.
b- Scaly buds (winter buds) or covered buds: (e.g: Morus or
Populus) the bud is enclosed in scale leaves.
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Branching of the stem:

1- Monopodial branching: (e.g: Casuarina) the axis of the plant is
given by the same terminal bud, leaves very small, whorled and
united at the base, on short green branches.

2- Sympodial branching: (e.g: Vitis) the axis of plant consists of
many segments which differ in origin. The terminal bud is
transformed into tendril and the axillary bud completed the
growth to form one or more segments or internodes of stem.
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Forms of aerial stems:

1- Erect stem: e.g. Duranta.
2- Climbing stem
a- By tendrils: e.g. Vitis.
b- By twining: e.g. Convolvulus.
c- By petiols: e.g. Tropaeolum.
3- Weak stems
a- Prostrate stem: The stem creeps on the ground, but the
roots do not arise at the nodes, e.g. watermelon.
b- Creepers — The stem creeps on earth and the roots arise

at the nodes, e.g.: Strawberry.
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Modified stems:

The stem may be modified to serve the following functions:

1- Assimilation:
a-Ruscus: Here the shoots generally develop a reduced

leaves, while the branch becomes flat and performs the
functions of leaves (leafy stem).

b- Opuntia: The metamorphosed shoot is large, flattened
and green. It is fleshy owing to storage of water
(Succulent stem). It bears small fleshy leaves which
drop often very early. Spines occur in leaf axis.

2- Reduction of transpiring surface: (e.g: Alhagi). The
branches take the form of spines.

3- Climbing: (e.g: Vitis). Here the bud instead of giving a
branch, gives a tendril.

4- Perennation, food storage and vegetative reproduction:
In this case the metamorphosed stems are subterranean and
bear scale leaves. The reserve food material is stored in the
underground stems or in the leaves.

a- Rhizome: underground stem, horizontally divided into
nodes and internodes, and covered by scale leaves. Note
the adventitious roots, axillary buds, terminal bud and

the aerial shoots. (e.g: Rhizome of Canna and Cynodon).
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b-

Tuber: (e.g: Solanum tuberosum). Fleshy tips of
underground stems, small leaves and buds occur in
surface pits (eyes). Note the terminal bud at one end and
the position of attachment to the stalk at the other end.

Corm: (e.g: Colcasia anticorm). Subterranean swollen
stem, vertically divided into nodes and internodes. Note
that the internodes are encircled by scaly leaves arising
at the nodes and axillary buds. Make a median
longitudinal cut in the corm and sketch the cut surface.
Note the corm of the present year (main bulk), with a
remainant of the corm of the last year at its base. Corm
of the next year will arise from any of the lateral bude.

Bulb: (e.g: Onion). Shortened shoot with a flattened
discoid stem and fleshy leaf bases in which the reserve
food material is stored. The terminal bud will give a
flowering shoot. An axillary bud will give the bulb of the
next year. Note also the dry brown scales and the

adventitious roots.

5- Dwarf stem: e.g: Pinus.

6- Discoid stem: e.g: Carrot and radish.
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Leaves and their modifications.

Leaf petiole:
a- Sessile: petiole absent: (e.g: Linum).
b- Petiolate:
1- Normal petiole: (e.g: Eucalyptus).
2- Elongate petiole: (e.g: Colocasia).

3- Climbing petiole: (e.g: Tropaeolum).
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Leaf base:
1- Exstipulate: e.g. Eucalyptus.
2- Stipulate: classified into the following:
a- Hairy stipules: e.g. Corchorus.
b- Ordinary stipules: e.g. Rosa.
c- Leafy stipules: e.g. Lathyrus.
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d- Stipuleolate: e.g. Phaseolus.

e- Spiny stipules: e.g. Acacia and Ziziphus.
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Leaf venation:
1- Reticulate:
a- Pinnate: e.g. Ficus.
b- Palmate: e.g. Ricinus.
2- Parallel:
a- Longitudinal: e.g. Triticum (wheat).
b- Transverse: e.g. Musa.
@Y B
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Leaf arrangement:
1- Alternate: e.g. Eucalyptus.
2- Opposite superposed: e.g. Duranta.
3- Opposite decussate: e.g. Calotropis.
4- Whorled or verticillate: e.g. Nerium.
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Leaf blade
A- Shape:
1- Needle like or acicular: e.g. Pinus.

2
3

Linear: e.g. wheat.

Ovate: e.g. Ficus.

S
1

Spathulate: e.g. Portulaca.

ol
1

Cordate: e.g. Ipomoea.

»
1

Reniform: e.g. Bauhenia.

\l
1

Peltate: e.g. Tropaeolum.

8
9
10- Tubular: e.g. Allium.

Lanceolate: e.g. Eucalyptus

Hastate: e.g. Convolvulus.

11- Sagittate: e.g. Calla.

12- Elliptical: e.g. Poinciana.
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Sagittate

Blade shapes daill JIi
Hastate 48 )
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B- Leaf margin:

1- Entire: e.g. Ficus.

2- Dentate: e.g. Duranta.
3- Serrate: e.g. Rosa.

4- Crenate: e.g. Morus.

5- Sinuate: e.g. Cuercus.

148 ) s

gl sl g jia -t ol s ddals
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C- Leaf apex:

1- Acute: e.g. Duranta.

2- Laminata: e.g. Dalbergia.
3- Caudate: e.g. Ficus religiosa.
4- Obtuse: e.g. Albezzia.
5- Emarginate: e.g. Bauhinia.
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D- Leaf composition:

1- Simple: e.g. Ficus nitida.
2- Compound leaf:
a- Compound pinnate:
1- Paripinnate: e.g. Albizzia.
2- Imparipinnate: e.g. Rosa.
3- Bipinnate: e.g. Poinciana.

b- Compound palmate: e.g. Lupinus.

3- Lobed leaf:

a- Palmately lobed:
1- Palmatifid: e.g. Pelargonium.
2- Palmatipartite: e.g. Ricinus.
3- Palmatisect: e.g. Ipomoea sp.

b- Pinnately lobed:
1- Pinnatifid: e.g. Chrysanthemum.
2- Pinnatipartite: e.g. Sernaria.

3- Pinnatisect: e.g. Foeniculum.
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Modifications of the leaf

1- Scale leaf: e.g. Cynodon.
2- Tendrils: e.g. Pisum (leaflet modified into tendril).
3- Spiny leaf: e.g. Acacia (stipules modified into spines).
4- Storage leaf: e.g. Zygophyllum.
5- Insectivorous plants:
a- Nepenthes: The leaf modified into pitcher.
b- Drocera: Possesses cylindrical petioles and oval shape
blades covered with glandular hairs.
c- Dionaea: The blade composed of two lobes which
captures insects.

d- Urticularia: Some leaflets are modified into bladders.
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