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UNIT- I
Annual Rings

The activity of the vascular cambium gives rise to annual growth rings. During the spring
growing season, cells of the secondary xylem have a large internal diameter; their primary cell
walls are not extensively thickened. This is known as early wood, or spring wood. During the fall
season, the secondary xylem develops thickened cell walls, forming late wood, or autumn wood,
which is denser than early wood. This alternation of early and late wood is due largely to a seasonal
decrease in the number of vessel elements and a seasonal increase in the number of tracheids. It
results in the formation of an annual ring, which can be seen as a circular ring in the cross section
of the stem. An examination of the number of annual rings and their nature (such as their size and
cell wall thickness) can reveal the age of the tree and the prevailing climatic conditions during
each season.
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Heartwood

Heartwood, also called duramen, dead, central wood of trees. Its cells usually contain
tannins or other substances that make it dark in colour and sometimes aromatic. Heartwood is
mechanically strong, resistant to decay, and less easily penetrated by wood-preservative chemicals
than other types of wood. One or more layers of living and functional sapwood cells are
periodically converted to heartwood.

No definite relation exists between the annual rings of growth and the amount of sapwood.
Within the same species the cross-sectional area of the sapwood is very roughly proportional to
the size of the crown of the tree. If the rings are narrow, more of them are required than where they
are wide. As the tree gets larger, the sapwood must necessarily become thinner or increase
materially in volume. Sapwood is relatively thicker in the upper portion of the trunk of a tree than
near the base, because the age and the diameter of the upper sections are less.

When a tree is very young it is covered with limbs almost, if not entirely, to the ground,
but as it grows older some or all of them will eventually die and are either broken off or fall off.
Subsequent growth of wood may completely conceal the stubs which will however remain as
knots. No matter how smooth and clear a log is on the outside, it is more or less knotty near the
middle. Consequently, the sapwood of an old tree, and particularly of a forest-grown tree, will be
freer from knots than the inner heartwood. Since in most uses of wood, knots are defects that
weaken the timber and interfere with its ease of working and other properties, it follows that a
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given piece of sapwood, because of its position in the tree, may well be stronger than a piece of
heartwood from the same tree.

Different pieces of wood cut from a large tree may differ decidedly, particularly if the tree
is big and mature. In some trees, the wood laid on late in the life of a tree is softer, lighter, weaker,
and more even-textured than that produced earlier, but in other trees, the reverse applies. This may
or may not correspond to heartwood and sapwood. In a large log the sapwood, because of the time
in the life of the tree when it was grown, may be inferior in hardness, strength, and toughness .

Sapwood

Sapwood is also called as alburnum, outer living layers of the secondary wood of trees, which
engage in transport of water and minerals to the crown of the tree. The cells therefore contain more
water and lack the deposits of darkly staining chemical substances commonly found in heartwood.

Sapwood is thus paler and softer than heartwood and can usually be distinguished in cross
sections, as in tree stumps, although the proportions and distinctness of the two types are variable in
different species
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Anomalous Secondary Growth in Aristolochia dicot Stem (With Diagram)!

It has been stated that this stem which is a liane, differs from the normal ones in the process of
secondary growth.The most striking points of difference are the formation of only parenchymatous
medullary rays by the interfascicular cambium, and consequent occurrence of secondary tissues in
strands (Fig. 1).

In the primary condition the Aristolochia stem has the following structure. Epidermis is uniseriate
with cuticularised outer walls. Cortex is differentiated into collenchymatous hypodermis,
parenchymatous portion and the starch sheath.

Chloroplasts are present in both collenchyma and parenchyma cells. Continuous bands of
sclerenchyma with strongly thickened walls occur. They may be called perivascular fibres, or may
be said to form pericycle together with the adjoining parenchyma cells.


https://en.wikipedia.org/wiki/Hardness
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Broad medullary rays composed of parenchyma cells occur between the vascular bundles. The
central portion of the stem is occupied by a large parenchymatous pith. The vascular bundles
remain arranged in a ring. The bundles are distinctly collateral and open ones, with xylemand
phloem on the inner and outer sides and having a strip of cambium in between the two.

With commencement of secondary growth in thickness a few parenchymatous cells of the broad
medullary rays become meristematic in a line with the fascicular cambium of the vascular bundles.
The newly-formed meristem, a secondary meristem, is known as interfascicular cambium.
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Anomalous Secondary Thickening in Aristolochi

It joins up with the fascicular cambium and thus a continuous cambium ring (Fig. 1 A) is formed.
The fascicular cambium, in fact, the cambial zone goes on dividing tangentially and produces
secondary xylem and secondary phloem on the inner and outer sides respectively.

Thus the primary xylem and primary phloem are pushed apart from each other. The secondary
xylem has the usual elements arranged in vertical and horizontal systems. Metaxylem elements are
fairly large in size. Annual rings with early wood and late wood are formed as a result of seasonal
activities of the cambium.

The secondary phloem pushes the primary one on the outer side, and the latter usually gets crushed
due to the pressure. Bands of sieve tubes and associated cells alternate with bands of parenchyma
in the secondary phloem; fibres are absent. On the whole the vascular bundles increase enormously
in size due to continued activity of the fascicular cambium.

The interfascicular cambium simply produces parenchyma cells on the outer and inner sides. Thus
the medullary rays become increasingly more broad and long. The cells remain arranged in more
or less radial rows.



The formation of the secondary tissues brings about profound changes in other portions of the
stem. The central pith gets more and more reduced in extent. Distinct disruption in the continuous
cylinder of sclerenchyma is caused by the increase, so that the band is ruptured here and there,
commonly in front of the medullary rays.

The adjoining parenchyma cells fill up the gaps thus formed. These cells gradually undergo
sclerosis and are ultimately transformed into sclereids. They, in fact, repair, so to say, the gaps
caused by the onrush of the internal tissues.

The band of hypodermal collenchyma also suffers from pressure and breaks down frequently. The
parenchyma cells of the cortex make their way into the breaks and thus occur as strips amongst
hypodermal collenchyma.

The epidermis gets stretched and ruptures. Periderm develops in the subepidermal layers.
Phellogen is formed in patches. They divide and produce a thick layer of cork cells on the outer
side and considerable phelloderm on the inner. Lenticels are formed.

Anamalous secondary growth in dicot stem - Boerhaavia

Boerhaavia is a member of the Nyctaginaceae and has been described as having C4 and
Cs physiology and mixed anatomy, with some species showing Cs; others Cs type anatomy and
related physiology.

The stem in Boerhaavia contains well-defined anomalous secondary growth, which
is characterized by the presence of successive rings of xylem and phloem. According to Rajput
and Rao, (1998) The cambium is composed of fusiform initials only, which give rise to rayless
secondary vascular tissues.

The cambium is described as being storied when cell division ceases. Each successive
ring of cambium is originated from the outermost phloem parenchyma cells.
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The cambial ring is functionally segmented into fascicular and interfascicular regions
which produce mostly conducting elements of the xylem and phloem with some parenchyma, the
latter to parenchyma cells.

The xylem parenchyma cells develop into conjunctive tissue following thickening and
lignification of cell walls. In two of the species (B. verticillata and B. rependa) phloem
parenchyma cells also undergo lignification, but in B. diffusa parenchyma cells remain primary-

contains metaxylem (MX) as well as protoxylem vessels (PX).

Anamalous secondary growth in monocot stem in Dracaena

Palm trees are monocots that grow quite tall and thick, yet they lack "normal" secondary
growth. Dracaena is a monocot but not a true palm, as palms lack the peripheral secondary
thickening meristem such as is found in Dracaena and Cordyline. This meristem produces both
new vascular bundles and ground tissue (parenchyma). Dracaena is an unusual plant, in that the
vascular bundles are surrounded by very prominent fibre bundles. In this sense, Dracaena is not
anomalous. The stems undergo a specialized secondary growth, which manifests itself in the
production of additional parenchymatous elements. Their later growth pattern is termed diffuse
secondary growth, and consists mostly of a proliferation of ground parenchyma cells and
additional vascular bundles near the periphery.
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UNIT-1V
Microsporogenesis and Microspore

>

During the development of the microsporangium, the anther is seen at first as a
homogeneous mass of meristematic cells, oblong in cross-section and surrounded by an
epidermis (Fig. 404A).

It then becomes more or less four-lobed and four longitudinal rows of archesporial cells
are differentiated. The archesporial cells are marked off from the surrounding cells by their
more deeply staining cytoplasm and conspicuous nuclei.

There may be only one such archesporial cell in each of the four lobes (fig. 404B) as in
Boerhaavia, etc., or there may be more of them forming a plate (Ophiopogon, etc.).
Longitudinally, also, there may be one to many of them. Each archesporial cell now cuts
off a primary parietal cell towards the epidermis and a primary sporogenous cell on the
inner side (Fig. 404C).

The parietal cell now divides by periclinal and anticlinal walls giving rise to several layers
of cells forming the wall of the anther while the sporogenous cell usually divides a few
times giving rise to a number of microspore or pollen mother cells (Fig. 404D).
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The innermost layer of wall cells directly abutting on the sporogenous tissue forms the
tapetum which is a nutritive tissue nourishing the developing microspores (Fig. 404E). The
wall cells just below the epidermis form the endothecium which later loses the cell
contents, usually becomes fibrous, and forms the dry coat of the mature anther in which
the epidermis becomes rather inconspicuous.

Between the tapetum and the endothecium there are one to three middle layers of cells. The
middle layers and the tapetum are usually crushed by the time actual meiosis occurs in the
sporogenous cells.



» During microsporogenesis (i.e., development of microspores or pollens) the nucleus of
each microspore mother cell undergoes meiosis or reduction division ultimately giving rise
to four haploid (i.e., possessing ‘n’ number of chromosomes) nuclei.

» These four nuclei are arranged tetrahedrally (Fig. 404—H & 1) and are soon invested with
cell walls. Many variations are known of this typical pattern of meiosis, e.g., in maize a
wall is formed across the dyad (2-nucleated condition).

» They are now the microspores or pollens which soon dry up and become powdery while
the tapetum becomes absorbed.

» The anther now becomes a dry structure, the partition walls between the sporangia (i.e.,
loculi) are usually destroyed (Fig. 404J) and the microspores (pollens) are soon liberated
by dehiscence of the anther.
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» The tapetal cells often become multinucleate and play a great part in the nutrition of the
pollens. Sometimes they develop a Plasmodium after disintegration and play a part in the
development of the exine of the pollen. Even a part of the sporogenous tissue may break
down and serve for nutrition instead of developing spores.

> While the pollens are dry and powdery in most flowers, peculiar conditions are often let
with. In Annona, Elodea, Typha, etc., the four spores in a tetrad never separate but form
compound pollen grains.

> In the Mimoseae 8 to 64 pollens often aggregate together while in the gynostegium of
Calotropis and the gynostemium of orchids all the pollens of each anther lobe from a
characteristic mass called pollinium (Fig. 405). Each pollinium is provided with a The
pollen or the microspore is a very minute structure (0.025 to 0.125 mm in diameter). It is



unicellular and usually round although it may be oval, pyramidal, polyhedral, etc. It is

provided with two coats—an inner, delicate cellulose layer called intine and an outer tough,

cutinised layer called exine or extine. The exine is often sculptured or provided with spines,
warts, etc. Occasionally, it is smooth.

» The exine may have a waxy coating to render the pollen more or less waterproof. Very
often, there are some definitely thinner, circular spots or slits in the exine called germ pores
or slits.

» These weak spots are utilised during the germination of the pollen. The pores are
sometimes provided with lids (Fig. 409 B) which open out like valves during germination.
Very often, before the pollen is discharged from the anther it
becomes binucleate (Fig. 406), the original single nucleus dividing-into a tube nucleus and
a generative nucleus.

» The latter, with some cytoplasm surrounding it, becomes the generative cell (described
later). Sometimes the pollen may even become trinucleate (Fig. 410), as in most cereal
crops, by complete development of the male gametophyte even before it is shed. Fig. 407
shows some different forms of mature pollens. Palynology is the science involving the
study of pollens.

Development of Anther:

The nucleus of the microspore begins to divide very soon after it is formed. Its division is
usually quicker in the warmer climate than in the cooler regions. Such division may begin even
before the microspores dissociate from the tetrad condition.

When the pollen is lodged on the stigma, usually its nucleus has already divided. The microspore
cell divides into two very equal cells with the smaller cell attached to the wall (Fig. 408A).
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The latter soon loses contact with the wall (Fig. 408 B) and becomes the lens-shaped generative
cell floating freely in the cytoplasm of the large vegetative or tube cell (Fig. 409A).

» stalk called caudicle and a sticky base called disc or corpusculum.

» It is then in the binucleate (or two-celled) stage. As the pollen germinates and the pollen
tube comes out through a germ pore (Fig. 409B) the vegetative nucleus precedes the
generative cell (Fig. 409C).

» The generative cell soon divides mitotically to form two male gametes (Fig. 409 D) and
this act is known as spermatogenesis as the male gametes of Angiosperms are equivalent
to the ciliated sperms of the lower groups of plants. The gamete nuclei are enveloped in
cytoplasmic sheaths, this forming gamete cells. At a later stage the two male gamete cells

are seen to follow the vegetative ‘nucleus (Fig. 409E).
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» Soon the vegetative nucleus, which seems to be of no importance being a mere vestigial
organ, disappears. As the pollen is the microspore, the contents within the pollen and the
pollen tube formed by the germination of the microspore is the male gametophyte of
Angiosperms.

» While the male gametophyte, thus, usually develops after the pollen has germinated, there
are many instances where it develops within the pollen before the pollen tube is formed
and, in some cases, even before pollination. Trinucleate pollens with tube nucleus and two
gamete cells are observed in such cases (Fig. 410). Such trinucleate pollen formation is the
rule in many plants (e.g., Portulaca), specially the cereal crops like wheat, rice, maize of
Gramineae and sugarcane of the same family.

MEGASPOROGENESIS: The process of formation of megaspore from megaspore mother cell

by meiotic division is known as megasporogenesis. This process takes place in ovule.
Megasporogenesis can be studied under following heads :
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Structure of ovule (Megasporangium) :

» Ovule is considered to be an integumented megasporangium. The ovule consists of the
stalk and the body.

» The stalk is called funicle. One end of the funicle is attached to placenta and the other end
to the body of the ovule.

micropylar end egg cell
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» The point of attachment of funicle with the body is called hilum. Sometimes funicle gets
fused with the body of the ovule one side and forms a ridge known as raphe.

» The body of the ovule shows two ends: the basal end, often called the chalazal end and the
upper end is called micropylar end.

» The main body of the ovule is covered with one or two envelopes called integuments. These
leave an opening at the top of the ovule called micropyle

» The integuments enclose a large parenchymatous tissue known as nucellus.
The residual part of nucellus in the mature seed is called perisperm. In the centre of the

nucellus is situated a female gametophyte known as embryo sac. Following are the
conditions seen in ovule in relation to integuments :



0] Unitegmic : Ovule with a single integument, e.g., sympetalous or gamopetalous
dicotyledons.

(i) Bitegmic : Ovule with two integuments as in polypetalous (Archichlamydeae)
dicotyledons and monocotyledons.

(iii) Aril : This is a collar-like outgrowth from the base of the ovule and forms third
integument. Aril is found in litchi, nutmeg, etc.

(iv) Caruncle : It is formed as an outgrowth of the outer integument in the micropylar
region. Caruncle is common in the ovules of Euphorbiaceae. e.g., Castor (Ricinus).

(V) Ategmic : In some parasites like Loranthus, Viscum, Santalum etc., there is no
integument. Such an ovule is called ategmic.

Types of Ovules

Ovules have been separated into six categories based on their shapes:

(i)Orthotropous or Atropus : The micropyle, chalaza and funicle are in straight line. This is most
primitive type of ovules. e.g., Betel, Piper, Polygonum.

(if) Anatropous : The body of the ovule is completely inverted (turn at 1800 angle ) so that
micropyle and hilum come to lie very close to each other. e.g., 82% of angiosperm families.

(iii) Hemianatropous : Ovule turns at 900 angle upon the funicle or body of ovule is at right angle
to the funicle e.g., Ranunculus.

(iv)Campylotropous : Ovule is circled more or less at right angle to funicle. Micropylar end is
bent down slightly. e.g., in members of Leguminosae and Cruciferae.

(V)Amphitropous : Curvature of ovule is more and embryo sac becomes curved like horse shoe
e.g. Lemna, Poppy, Alisma.

(vi) Circinotropous : The ovule is initially orthotropous but becomes anatropous due to unilateral
growth of funicle. The growth continues till the ovule once again becomes orthotropous. As a
result funicle completely surrounds the body of the ovule e.g., Opuntia
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Development of megaspore :The ovule or the megasporangium develops as a small protuberance
of the placental tissue. In the very young ovule a single hypodermal cell is differentiated as
archesporium cell. The archesporial cell may directly function as megaspore mother cell
(tenuinucellate ovule) or may divide periclinally to form an outer parietal cell and an inner
sporogenous cell (crassinucellate ovule).

The sporogenous cell directly behaves as megaspore mother cell (or megasporocyte). The
diploid megaspore mother cell enlarges in size and divides by meiosis to form a linear tetrad of
four haploid megaspores. Occasionally Tshaped or inverted T-shaped tetrads are also formed.
Megaspore is the first cell of female gametophyte. Of the linear tetrad, three megaspores towards
the micropyle degenerate. The lowermost, i.e., the chalazal megaspore enlarges and remains
functional. It later produces an embryo sac.

Development of female gametophyte (Megagametogenesis) : The process of development of
female gametophyte or embryo sac from megaspore is called megagametogenesis.
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(a) Egg apparatus : This is a group of 3 cells situated at the micropylar end. The centrally located
cell is called egg cell. On its sides are present two synergids. Egg cell has a large vacuole at its
upper end and a prominent nucleus near its lower end. Synergids show a filiform apparatus
attached to their upper wall. It is known to attract and guide the pollen tube. Each of the synergids
has a vacuole at its lower end and the nucleus at its upper end.

(b) Polar nuclei : These are situated in the centre of the embryo sac representing a large binucleate
central cell. Generally, both the polar nuclei fuse before fertilization and form a single diploid
nucleus called secondary nucleus or definitive nucleus.

(c) Antipodals : The three cells situated at the chalazal end are called antipodals. These cells
generally degenerate soon after fertilization. Polygonum type occurs in about 70% of
angiospermse and is the common type.



Based on the number of megaspores, embryo sacs can be divided into three types:
monosporic, bisporic, and tetrasporic .

()Monosporic : In the monosporic, or Polygonum-type embryo sac, meiosis of the diploid
megaspore mother cell in the nucellus produces four haploid megaspores. Three of the megaspores,
usually those at the micropylar end of the nucellus, subsequently undergo programmed cell death,
leaving only one functional megaspore.

(if) Bisporic type: In this type two megaspore nuclei take part in embryo sac formation.
In bisporic embryo sacs, meiosis produces only two megaspores, each containing two haploid
nuclei, due to the absence of cytokinesis and cell plate formation following the second meiotic
division. The megaspore nearest the micropyle then undergoes programmed cell death, leaving a
single functional megaspore with two haploid nuclei.

(i) Tetrasporic type: This type of embryo sac develops from four megaspore nuclei.
In tetrasporic embryo sacs, cell plates fail to form after both meiotic divisions, resulting in a
single four-nucleate megaspore. All three patterns give rise to a single functional megaspore that
contains either one (monosporic), two (bisporic), or four (tetrasporic) haploid nuclei. Note that the
nuclei of the bisporic and tetrasporic embryo sacs are not genetically identical as they are in
monosporic embryo sacs, because they arise from two or four different meiotic products.
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Figure 21.3.A Three main types of megagametophyte development: monosporic, bisporic, and
tetrasporic.

UNIT -V

What is Double Fertilization?

Double fertilization is a chief trait of flowering plants. In the phenomena, one female
gamete unites with two male gametes. One of the male gametes fertilizes the egg resulting in the
formation of a zygote and the other unites with 2 polar nuclei for the formation of an endosperm.

Double fertilization provides stimulus to the plant resulting in the ovarian development to fruits
and development of ovules into the seed. When the haploid male gametes and female gametes
fuse, the diploid state of the plant is restored.
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Double Fertilization in Angiosperms

Angiosperms are flower-bearing plants and are the most diverse group of terrestrial plants. The
flowers form the reproductive part of angiosperms with separate male and female reproductive
organs. Each contains gametes — sperm and egg cells, respectively.

Pollination helps the pollen grains to reach stigma via style. The two sperm cells enter the ovule-
synergid cell. This proceeds to fertilization.

In angiosperms, fertilization results in two structures, namely, zygote and endosperm, hence the
name “double fertilization.”

Double fertilization is a complex process where out of two sperm cells, one fuses with the egg cell
and the other fuses with two polar nuclei which result in a diploid (2n) zygote and a triploid (3n)
primary endosperm nucleus (PEN) respectively.

Since endosperm is a product of the fusion of three haploid nuclei, it is called triple fusion.
Eventually, the primary endosperm nucleus develops into the primary endosperm cell (PEC) and
then into the endosperm.

The zygote becomes an embryo after numerous cell divisions.
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Development of Embryo in AngiospermsOnce fertilization is completed, embryonic
development starts and no more sperm can enter the ovary. The fertilized ovule develops into a
seed, and ovary tissues develop as fleshy fruit which encloses the seed.

After fertilization, the zygote divides into the upper terminal cell and lower basal cell. The
basal cell develops into suspensor, which helps in the transport of nutrients to the growing embryo.
The terminal cell develops into pro-embryo.

Stages of Embryonic Development In Angiosperms
1. In the first stage of development, the terminal cell divides forming a globular pro-embryo.
The basal cell also divides, into a suspensor.
2. The developing embryo attains a heart shape due to the presence of cotyledons.
3. The growing embryo gets crowded and begins to bend.
4. The embryo fills the seed completely.
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Endosperm Significance of Double Fertilization

=

Two products are obtained as a result of double fertilization.

There are chances of polyembryony, and the plant has better chances of survival.

3. Double fertilization gives rise to an endosperm that provides nourishment to the developing
embryo.

N

4. Itincreases the viability of the seeds of angiosperms.
5. It utilizes both the male gametes produced by the pollen grains.
Endosperm

Endosperm is a tissue inside the seeds of the angiosperms which appears after fertilization. It
provides nutrition to the embryo. In angiosperms, endosperms are of three types: nuclear, cellular
and helobial endosperm.

(i)Nuclear type:

In nuclear type of endosperm the first division of primary endosperm nucleus and few
subsequent nuclear divisions are not accompanied by wall formation. The nuclei produced are free
in the cytoplasm of the embryo sac and they may remain free indefinitely or wall formation takes
place later. In the coconut, cell wall formation of endosperm is never found complete. In Areca
and Phoenix the endosperm becomes very hard (Fig. 2.29 A).

(ii) Cellular type:

In this case, there is cytokinesis after each nuclear division of endosperm nucleus. The
endosperm, thus, has a cellular form, from the very beginning because first and subsequent
divisions are all accompanied by wall formation e.g. Petunia, Datura, Adoxa, etc.

(iii) Helobial type:

It is an intermediate type between the nuclear and cellular types. The first division is
accompanied by cytokinesis but the subsequent ones are free nuclear. The chamber towards
micropylar end of embryo sac is usually much larger than the chamber towards chalazal end. A
large number of nuclei are formed in the micropylar chamber by free nuclear divisions while the
nucleus of the chamber towards chalazal end divides to form a fewer free nuclei or may not divide
atall .

Fig. 2.29. Types of endosperm development. A. Nuclear,
B. Helobial and C. Cellular.
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DEVELOPMENT OF DICOT EMBRYO :-

>
>
>
>
>
>

>

There are mainly some steps by which all the development are occur are :-

Firstly, mature zygote get enlarge in large

then this zygote Divide Into two cell By unequal division , in which upper Cell called
Vasicular cell or primary suspensor cell & Lower cell called primary embryonal cell.
Now embryonal cell redivide form two cell, And Vascicular cell remain as such , which
at last act for absorption.

Now many division occur in embryonal cell , which form suspensor cell (may be of 6-
18 celled) , but woith this one cell remain as such, which enaleges.

This cell enlarge & divide to form four cell stage called Quardant stage, then 8 cell stage
called octant stage , then 16 cell stage called pro-embryo or glomerular embyo.

The cell with present between suspensor & Pro-embryo called hypophysis cell, which is
triangular in shape
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Now pro-embry slowly converted into heart shaped embryo, which having centrally
located meristem cell , which begun to form.

after that these pro-embryo elongate & get mature to form mature form, which having
pleurone at centre , plumule between two cotlydone , dermatogen layer at outer side &
pedicle.

At Last, Fully development two cotlydone formed , which having vasicular cell or
Hausterial cell uppermost side, many suspensor cell , then after root cap , two cotlydone
in their centre plumule are present & tip of this called embryonal node..

Distance between Root cap to plumule called hypocotyls.Distance between plumule to
embryonal node called epicotyl

DEVELOPMENT OF MONOCOT EMBRYO :-

These also occur in many steps as follow are :-

»  Firstly, mature zygote get enlarge in large.

» then this zygote Divide Into two cell By unequal division , in which upper Cell form
Suspensor cell , which at micropylar end & another one called emnryonal cell.

» Now Suspensor cell remain such as & embryonal cell divide into three divion which form
upper (basal ) cell, middle (basal cell) & Lower embryonal cell or terminal cell,



» Now middle cell divide to form globular like structure , with terminal cell at tip of these
globular.

» Some division occur in these globular cell , which form radicle layer, hypocotyl cell layer
, plumule cell & at last cotlydone which form by terminal cell.

» Now after maturation one cotyledone form having suspensor cell, radicle hypocotyl
plumule & one cotyledone.
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Fic. 405. Pollinia of A. Calotropis and B. Orchid. FiG. 406. A binucleate pollen showing tube
nucleus (¢) and generative cell (g).

Ubewaswg, ewasd anolujsrer Hev enal GLmiLlleTmrevaL 6T, 2 (HeurdH@GHd HeVLDTS
wrmEmg (Wereri alleuflgEsiul Hsirerg)). fev Crrnhiseflsy wErHed L enrpluydbeflGui
gseory  (urip  410), Quepurevrer gsresflw  wullisewers GCumrewGeu, oy 6vr

CaGwimen LIl 1g 63T (LppewLOWITeT euerTFAwrsd 9% FAhsrLBeusnd@ wperGu. b 407


https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://cdn.biologydiscussion.com/wp-content/uploads/2015/10/clip_image00463.jpg&usg=ALkJrhg-wCAO0uPdmdRI-sXT4DVauG0FjA

WIihs WHTHeBISeTeT Flev GleusuGoum) el auBIHEDTE HTL (HBMIBI. DS T HDMHI% e 6dT
Qe FoUbSLILL L Hplailwey rer LiTedlerTsvgdl.

9}, 60T CHLOCL_TewLIL L9 65T euemidal:

swLod@rmerv@urflest & 2 (heuTaslweL s L% allewrallsy Lfléasd 615TLBIGHSIDSGI. 9 SH6dT
Uifley Qurgieurs @eflirer L@ semer alll. GeuliLwrear &Tevpleneouilsy allswreairs
®)m&@h. wwsGrrevGurisst L grl pleweoulled(mhgh  allvGausn@  (psTGL
®)dpwaw Lilfleay G1&TL_migHsOTLD.

WETHBSD  HMBISSHPD LSleuTGHLEUTS, 6UPSHHOTS  HYHBT  &H(h  JTNHeTE6u
Uflsasliul (Hsirarg). ewws@rmev@umri  GlFev  &eurpLesit  @ewewrtdasliul L APlw

HVGGIL_63T B)Tevst(h) FLOLOTeT HeVmIGaTTS Lifldalng (L b 408 ey).

F1G. 408. Early stages of the development of the

male gamectophyte. A. The first division: {==tube

nucleus, " g = genecrative cell attached to wall

B. Later condition of the above: generative cell
is detaching itself from the wall.

LUbewswg allenraisd deaupLerrer CasrLiemu @)wdsalng (uib 408 1) whmib Quflw
STAUT HV6VG| GLPTII H05F6T swFL_GLmLllerTerdled HEHbSHITLOTS LS @D ClevsTen aulig 6

2_(heuTdh@Ld Hevioms rmiSmg (L tb 409 ey).

Uetesric o151 @)(h jemissm (9vsvg @)renr® ClFev) &L L GHlL 2 6T6emg). &SI HSHLD
YPeDTdH G, WETHSS Gl @ Sl semer suflwirs Geuafleumallng (uib 409 LN)
SHTUTS & (HeUTesrd| 2 MHudd) o ullremida@, psirssrmsv (Lo 409 &).

Qe @rig s GlFsv allenraisy @)rewr(® o enr CoHiol Hewer 2 (heurd@aling (Lo 409 )
woHmib @)bH GFwsv eVEILTLTEL TOlMGleTHen 6TedTm HeWLPSHBLILIHSIMGI, 676evTesflsL
9,6pFCuwrevCluiibseflest yer Caswl ser Freurmseaflsst £p Gupdbseafler FHledlwil


https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://cdn.biologydiscussion.com/wp-content/uploads/2015/10/clip_image00845.jpg&usg=ALkJrhhpI7e4fZbDrvL7X8an3qDXJjvf-A

allhHaWIGEHEHSHF FOTaTewal. Gl HHEHer emFl GLrileTrevdls 2 emmaerfled
et (Qereret, @g1 Gswl ClFVHMET 2 (HeuTHGH M. LedTewri e &L L GFlev

B ressr(h) o681 oL GFVH6T HTour '&Heweu (Lo 409 ) LeTupmiauensd & TewwTeVTLD.

@eaumid Gleusvigafluisy 2 miliy eTOTUSHTEY 6ThS (PoHaBIWSHHIQLPLD (F)eVeweV  6T6ITM)
CareTmid STeurd &H(h allewrals) WwewmhHHIaNBHLD. WEHTHEHD »LdhETTerv@UTi 6TETLISTS,

L& T hHBIMEH6T 2_6T6T 2_6TaTL_ddhBIdEHLD, 60L0dETTervV@LITlesT (LpeweTLILITE) 2 (HeuT @ LD

WETHDHS GWTud i ehFCwTerv6lLTibaseflesr 60T CoHGwml GLmemul 9y Eib.

"

o
Fip ors poe
C.Tipofa tube . D.
o oo male B is . E. Pollen tube further
0 male gametes and tube nucleus. (A, C. D & E are stages in water hyacinth after Ganguee
t=tube or vegetative nucleus; g=generative cell; gam=male gamete.

1wo ma

5B, WETHSL (PewerssLiler et CaGrl CLrewul 2 (Keur@EuUTg, WEHTHHs
GYTU 2 (heuTeusN@ (PTLLD, Fev FhHTLILBIGETND, WEHETHeF CFiEewBHdH @ LPSITLILD
STHSSHDESET Gl 2 HAUTGID LIS BlHDO|SET 2 6TeTedr. Gl & PpmiD F)rewt(®
Gawl  CFvsHsT OlaTanr  (PHCHTNT  WEHTHSBIHET HSHWEBUW  FhSiLILIBIS6T6V
srewriitaslssimer  (uLid  410). @sswsw  PHCHTewT  WEHTHS 2 (HheuTHHLD LIV
sraurmisefley (sr.ar., Guri(hevsr), @Gollurs GCasrgeww, < fd, Srrdlefluiler
w&EETFCFTaTD LHMID PG B IbUSSHleT HHby CureTn Sresflur LiufliEerm@Lb.

Ew&sTeCUT@rreleGlssrerdlsny

®@)g1 ureflwisy  @aTli6lLhESHSS D& WwhHSwwrer Cswl -2 HusSEH GlFuwuyd Lredluied

2 milI&Henend Ol TeWT LY (T (& LD & (H(pL_ewL_ufledr (M L@GSWT@Ld. GlLiewr
CalGurenuL 1960 @ewentahaliLL T &CrmrGuwrGaribseaflst om 6sTELly 2 sTarg),
N EOTES] ®@)a1 apristria® . @i CuTgieuTs &(h FT
9|V6VG| 6ClLosTH6wL GLmewiiL” sTTM| HewLpd S LILI(HB M)

QUPSHHLOTE  (PHETeWL Y ToHHeVCUTIWEY GlFeD 6TedT  HeWPSHHLILIBILLD DM


https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://biologydictionary.net/sexual-reproduction/&usg=ALkJrhiTmarNUahojgQ9qDGfp69xxkaA-A
https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://biologydictionary.net/haploid/&usg=ALkJrhgSqLCtkdD8p0-_L234HjbILIq2ug
https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://cdn.biologydiscussion.com/wp-content/uploads/2015/10/clip_image01043.jpg&usg=ALkJrhjR3WrcJZqeAknV2VtzHwnnXUN_dQ

wanIGUTEIL_fed Sy ribuwTerg KI6lFseVsrOlsir 2 FFuilsy CoumiLiHBIMGI. (LpSHesTewLD
g THevGuTilsy GlFsv Gleuaflliym paeiTewy Culwl L 60 ClFe) V6V (LPSHEITEWLD Freu T

ClFev LMMILD 2 6T (pH6eTewis eVELTETTElM ey GlFsv sTarr GlLfGhedlerevTs Lilflabalngi.

yaeremw  Cuiflwl L e GFv LIfldsserd 9evevg LNTESdHdm L TH]. (LPSHETEHLD
eGLITGrmrblesvreiv @ F6v Chriguwrs @& TervLy T STl HVLDTH
CFwesvLIR&SIMGI. ClasTevLT STl GlF6eD BTeiT@ Gl&ETHVELITTHMET 2 (HoUTHGHSD S
sp®hssnUlfley Ufleyse 2 L uBhFngl. @)eusurny 2 Heur@H BTer@ 6lwsTev@umigsT
sp(h ChMlwev Gl gm 9ewid @D 9FH euflenaulled 9ewodEELILL 1§ (HobEGHWD. QULPHBLOTSH
QL Lgmiig et sp(f Gosmervyi i HGw GlFwedLBE Mg HMID wHD epssTMlesT G)priilsv
sueriaslmgl, @)a1  FAwshamalBbd. Fweourl B  GwasTev@UTi & (HouemeTiidhens
U Te@&sIDG HMID 2 (HUTSGHSIDSI.

& (meleir HL_L_emioLiLy

sHULewL  sm 20 TR  GwsrevGurrBISib. @Sl Hewr@H)  WwHMID 2 L6V
2 _6iTemg). BTHIGET ST p(hH Beulgdend sTeTmI HeWLPEHEEMTLD. ooLIeslHe0I6T §3(1F (LpewevT
bEhFHOIBTIQUL ST H @)ewewTlienLd ClEHTaTy (HHH MG, WHODTH LPeHeT I SH6dT

2 L 6VIL 63T 6 (1 (Q)ewenTLisn LI Ol TewT(H6iTarg.

@)\millenib, coueflasd wWHMID 2 L 0 @ewentd@Gd @)L b aflevid Qy@GHLb. LIV (LpswM
ooLIevlBeD H(HIPLewL_ulledT 2 L sYIL 63T sp(h LISBHLOTEH (J)ewewthdi, p(h TOL 6T6dTM)| BTLD

S|EWLPGH LD 63(1h LITEMMHENET 2_(h6U T EH B MG

SHUpLewLufledsr 2 L 606D 2 (PeWEITHET 2 _6iT6TET, Bjeweu Bl SBHET (PSS  LOHMILD

wHEmrerm GLod (LpewesT BTLD eWLOEETTEWLIVT (LpLg 6y 6TETMILD SjeWLPHHIEMTLD.

sHupLewL_uilet Llysrer 2 L aflsb 1 9jsve0g) 2 2 ewmasir 2 sirarer. (§)sweu & (hLpL_e»L_uilesr
Guwev ugHullsv spm Fmliewu il B  alBHFlsTmerr, @ews OWHEETTEMLISY 6TETMI
WY& ICDTID. @) BIWIHEHBISHET (1 Ll LTTeTHILTL L 61V Slarewer BHTLD BI6CIFLEVEN
6TET M) H|6WLPIHI6T M6IT .



Antipodal cells
Definitive nucileus
( secondary nucleus )

Hilum

)

smallsy Ll ewL -smailullest cpsitm YOrml GLmillermrevl g6t 2 eTerest. (LpLewL_-
TS THMB 2 (HeuTdH G cpedrm 2 ullyamdhseafsy, spermi wprew GlFs (Glusr Gsiol’),
wHm  @)rewt(h FCTTHSIL &6 sTar  ewpdhsliLi(haElsimet . allfleurdssiiul’ L Ll ewL
GlFsv, FAC et FL_561h 3 EHENT) 2 _6iT6Tg). FUTF6V (LpLgeiled
&M 6T BUITL_ 6V GlFeVLH6IT 2 _siTaradr. @)HH ,60TLg CUITL 60 ClFev&E6T FHI L eul’ L Lomevr
QFwevLITL _ewL_& ©l& TeRTLY (hdhHailsVem6V, aflsmrailsv

PUBISNDSTH ] (HID. &HalledT swiowiGFls0 @) TeRTLTLD BleweV &(h 2_6TaTg).
H(HILPL-HL_ 616N 6IT
LM QUEDEHWITEIT & (H(LPL_EDL_SH6T 2_6TET6IT.
1. isCeriCrruey Ysbvs YLCymusw  SHwEpLewr.  (24isCHsr-CBrrs,
GleuLILILo6vHTL_ &V - S HLILILD)

HHIpLewL_ullest 2 1 60 Bldlihg eVeVgI CHIms 2 6Tergl. aplevid, FOTFT LOHMILD

wL&ECrTenLIsy sp(h Chi CHTL 1460 HeWLOBFISTETHI 6T.5T. LIGSHT6NRTLD.

2. 2.1 pampluisd HHupLewL (YT - LISTSEISNI Ysvsl G, GleuLiLIeTL v -
SlwLiLin)
sueriFFuller Gumgl &meplewL_ullest 2 L 60 PpHOlYID HMVHLPTSH LOTMILD, ()FH60TT6V
wwECrrensy aflevid (61.&1.) HTCLTELL L TG o mliflerisends@ s 9 maslsv

2_6Teng).

3. Clawif)-ysormre” Grmissrv Ysvavg Glapll” Crmiisw &ipupL enL



sHpLeoLulesr 2 160 Fflwurer GCasrevbiseaflsy ocouells)dh@  ChILIMTS
WauGEELILBSIMGI. wwHEErTewLs) wHMID FeorevT sph GChi CaHTLlg60 2 eTaTen.

6T.&IT. JTTE3TFH6VeN .

4. smibLAGevms” Gty HwupL L (50LI1Csvrery - auewenss)

HHUPLeOLUST 2 L 60 eusHaThI(HHGHL H6V6VG  UMTHS(HdHGHLD, () H6vTT6L
w10 ST Tew LISy LoMHMILD FEOTEOVT Cr @mi Gamiigev Guimil
O FTVVTGI. 6T.5T. ClVEGLIGsormTFIT .

5. i fl” Grruaw &upepL e
HHIpLewLullsst  euswerey  Wlseyld 2 FFMESUUBSIDG  LOHMID  H[HYLD
UEMTH B (h & LD 6T.&T. 6T.5T. Yalerwrord], wopmid Ly GLrGud] .

6. Fi&SHCerm_Grmuei & mupLenL
BI6FVEVETID HFHID Y TIDLISHFL @ euflewFulley 2 6TaTeT, QYEUTTED 6 (1 Liddd 6V
allewreuraT sueTiFF STTenTons, &HIPL DL 2 L Ndn M) YiIMSI. ausnearey GLosyLd
QarLidng wHMID wwEGCrTewLsy WedT(Hd GCusVGhTdhdl &HL 1gdbssTl (HEImg)
(e1.511.) gprsssrardluwir .

BYJU'S

dob
ﬂ G
Qf %)

Atropous Anatropous Amphitropous
(= £ 4
Hemianatropous Campilotropous Circinotropous

UVGHTewTD 6uend Ga&TH6IL CLrewul suaridfulledphg eallvssvser LilsiTelpLd

2 mauallwe) ere|CHETeVEmar 9jiq LILIHL_WITHd 6% Tesr_eneu:



1. &0 #1562 (Heureudled LIBICHM G GlosTeVCUTT H6V6VE) GO TEVLYT & (%6 6oT
6T6VOT U1 556 5.

2. Quasrevyir wohmib CxsBuwrl GLrewul 2 eur@ GCurgh Blawd 6wrds
Lifeysefler sTevrentlshends.

3. WpPliFflwewL_H% H([h FTEHPlL HHEBHM T eTevTenilHend LHMID FHUTH LHMILD
Sjeuppleir LGarull’ plewev.

CsrevGuTigeflsi 6T 630163511561 3 il 65T 9Jlq-LiLiewL_uilsv, &(h FITS (& H M6
CurGermrevGurmlsg, UewGurflda wmmib G rrevGumrifld 6TadT cLPSTN)| eUMBHETTSL

L& H6eVMLD.

GurGearrew@urild , V0% LVBSHTERTID - auend &H(h FrHsEle), BICIFsLVOlL 2 siTer
plermii@ OGwasrevGuri STt sHevssler  pOhEsnUlfley Bmrerg anrliGermuill
CsTevGuUTigsewear 2 (heuTdhGHIMgI. ClasTevGUTiserflsy eLpSITMY, QULPSHBLOT S
B FsveVerleT ewECrmLilevr (ewerullgyieTarewey, Lilsireort S Bl tiul’ L o ullyew
WIS N 2 L u@BFlarper, @Gr s GFwsour’ B GlwasTevCGursny wi HiGw il ®
all(QFledTmevr.

NevGumrflé - s sréhGHsafley, BssnLlfley @reaw@® GwasrevGurissmer wi (HGL
2 (HheuThHGH MG, peubeursiimid @) rer® anriGarmuill &HEHmerd ClosTanT(hsTorg),
wFl_GLrHlGardleiv  @lveurssTe0  HMID  Grewtmeug pBHdsnLlfley Ulfleweus
CaTLiihgl OFL S (h 2 (HUTEHSLD. MWWHETTWLNIGHE I HIPaeTer GlnsTervGumi
Wewesri Sl Ol i’ L o ullyew) wrewssng 2 L u®@sngl, @)a1 @@ Fwsour ®
CsrevGureny @) rewnr®h anriiGerTulll &HeHEsEHL 6T el HalBsIng.

Ol prev@umrfld -am Frisedly, @) @sspUlflaysepsGl  LIng  6lFsv
S5 (HH6T 2_(heUTES seuplallHalermet, @)ser alleweareurs @ BT GH-BlupdbeflGuil
QaTev@uTi 2_(HeuTdmg). cpeTm aulgeuniseh speTm| (SrGerrervC@urilss), &) revsr(h
(NewCurfld) oevevg Bresr (QLLgrevGumrfls) anrliermii® &HobsHemend 6sTesTL
@  Oawsourl ()  CwasTewGurewy 2 (HheuTdh@Galermer. LlevGumrfles  whHmiid
QLLrrewGurils  sm sréadsr smassr  Gurlearmev@urils &m  sré@salo

@) BULSTL emar WILgy THWTEH RS5H5HTH B)VemeV 6T6ITLINS Blewaralle) ClHTsiTs,



JOleresflel Gemeu  Grer(R  YVevdk  Breir@ — GleusuGeumy  sp(hdaEmLIlfey
Swrfliiysefled mbg 2 (HeuTaslesTmet.

=009 000
=0 0006

aemwe uLd 21.3.A Quasrewl CLrewul.  eueridgfullesr cpsiTm (PSS UEDSBB6IT:

GurGermrew@umfls, lew@umilds whmyb Gl rrevGumrifls.

UNIT - IV

@)r oL &GS H60 6TTDTEV 6TEHT6OT?

QriewL. HHGHT5H60 sTeTLH sp(h OCluswr CaGTl GLmewul swL @) rewr(h) 607
CaGur GLrewul (h&EHL 6T @)enanTliLensdd &DEHHS M.

QriewL w5555

@)risnL & (h S5 BH6V 6T6ITLIG) L5 @ LD SHTeuymigefler LA,
LeTUTGLD. Blospeyseafled, eom Ouswr GCaswl  @uewr@) a1  Caiol & ErpL_6edr
PeTYIwTSNGl. o1  Cahwl Heaflsv  PeTm WL DLW 2 FTHGSDGI, @)Heor
aflewereurs @ BCHTL 2 (Heurdlpgl, LHEMTETH 2 HHeu H[HSBHEHL 6T (1
sTeTGLmerblLIiiD 2 (Heursimgi.

QriewL. HHSHTHHD YWeVHE, 2MhHGmsb I 6flEHEng, @)HeT allewereurs
LILPIBIS 61h 5 (&) & (LML sueri gl LoMHmILD allew & & 6T & (IHLIEW LIS 61T
2 (Heurslermesr. anmiierTii(h et GoHiol der whHmih Cluest Caswl e 2 (hghEuTg),

STaUTHDHeT 14 LieTTii(® Blewev 6L L ewdhaELliL B S ng.
9},6pFGwrevClLITbEaflev @) ewL_ &hHbS b6V

9},65FCuITaVEILITLDEHST LDV STHIGLD HTeUTHBIS6T HMID Hjeweu Lydluiledt &meuymbiserfler

Wasab LUl G WGD. weviser 9 epFCwrevbluiibseaflsr (@) erliClLIHEHS


https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=http://6e.plantphys.net/ch/21/wt21.03/wt2103a.jpg&usg=ALkJrhgSSfvn8tX94dj2LHztTdynUOGdsg

NGEIT H6df] ), 6507 LoMm)Lb ©lL1woT @) er16lLI(HH 2 mLIL|%EHL_63T
2 (HeUTE &Sl meT. speubleuTsirHlspib pewmGuwr allhghl LHMID L ewL_ GlF6V&H6T 2 _siTarest.

WETHHF CFidbend WHTIHS STOMWBIGmET LTl uflTs HaTBISHDD Y 6e»L U
2 _gH6yFmgl. @)rent(h all g OELES H(HIpLewL_-Folesriasl HEVH B M & 61T
BIHYHSTDST. B\ &[HHST5HH6V auewy ClFLEmg).

9, 6pFACWTev6lLTibHeflev, %(H55 55600 BlGsTL.  wHMID  eTeTGLToVGILITD g &lw
@)rent(h) sL_Lswwliysaflsy allemarslng, starGeou B)sn@& ‘@Il ewL &HSHTHH6V" 6T6TM)

L.

QriewL. HHSSTHBHV 6T6dTLLH @P(h FhHeOTar GFWLLPe»DHWTGHL, HBiG @)Tevwnt(H
allbBamishHefley, eTml WPL WL HVSHIL 60T Gewentalingl, wHEMTSTY @)Tevnt(h) Fi(Heu
H([HEHHEHL 6T @ewentdngl, @)ser allewereurs ewmGuw ylierrii® (2n) ewgGari
womid  spm  LA0Gearmuill  (3n) @pperew  sTaTGL oG Blupseflwev  (PEN)
2 (16U T&ledTM6aT.

sTeT@L_TeGlLITD cpsdTmy e TlierTii(h HHobHefler @emewriiiesr suwimfliiL eTedTLIST6,
By e Qevewia)  sTETm  YDPEEULGFDG. Gmigluiled,  pgeiTeio
sTTGLTeOlLITID &H(h (pHeTewio eTewdrGLTeGlLTd Hevwmrs (U.3).4) o meurslmgl,
Llsitedri eTadrGLTe0CILITIONS 2 (HheuTHmgl.em@mCBasri L 2 ullgamits Lifleysens @ L
U@ &meIrSngi.

DOUBLE FERTILIZATION @evus

Endosperm(3n)

- Antipodals
- Polar Nuclei
Egg Cell

* Synergids

Zygote(2n)

Release of sperm cells Double fertilization

9,6pFCwTeCILITLAID &Haller eueria

&(HHSMSH0  (PIEHBHSHID, &HH eueTidd OCesTLBIGSIDG, Cuad allbsamidhssr
SRl BIWPW (PG WTH. SHYMD SHUPL WL (5 allewswTs 2 (HeuTSmgl,


https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://byjus.com/biology/fertilization-in-plants/&usg=ALkJrhjsoBBQVDZRtRdHGhiJq95MpXhe5g

WOHMID SHLHL BlFEEHH6T FOSLILIMHMIGTOT LINLOTS 2 (HeUTSHISTDST, (g1 allenssemer

2 6iTarL_&alig].

sH55M55 Upg, oxmGasrl Guwev yewerw 6lFs) wHMID HP GHHET HVLOTSH
UN&SImgI. 9y dhser 6lFeL Fev6lLTFITS 2 (heurTHmgl, @)g1 eueTihgl aU(HLD %(HeYd
por” | 55551556 GHTanT(H) OlFLD 2 _H6H M. (PEWETU HEVIDTEOTH| FTIL| FH([HEUTH
2 (HUTHIMG).

& (maller suerigFlulled LIVCBeum BlewsvseT 2_eiramest.

9},6pFCwreGILITIbEaflev & eueriFFlullest Blewevdseir

1. euenirdfuller pHed S L GH6V, pewesTw GlF6L sp(h 2 VFHeTTaIW FTTL &([Heweu
2 (HUTEH GBI MSI. IIgHBH6T HV(IPLD p(h FovblLsTFrmTa LflESmg).

2. GariligedllrersEer 3)HLLSTeY eueT(HLd &(H @)W el UGeNS WL SIMF.

3. suemihgl euHLD & Fn L L DTS euenarhg) G1FsLsVS Gl TL hIEHSMS).

4. s allews pupeugiwrs Blrliysing).

Plumule

A Cotyledons = yg [//cOleopnle

Hypocotyl

Radicle

“Root cap

=)

Radicle

Root cap

Figure14. (2) A typical dicot
embivo: (b) .S, of an
embriyvo of grass

Colecorhiza

@riswL smSsTier phAlwsbgiald LleTalmommi:

1. @rliewL smsasMliller allenereurs @) renr(® swrilliyser 6lLmiiLBHEsTmeur.

2. uredifGuiresflullest suriiliyssr o ereresr, Ga)d yewev 2 ullieury Fmbs
QUTUILIL|&H6T 2_6TET6uT.

3. QULewL.  H(HSHMHH0  euer(Hld  HHEYdHE 2L L FFHMG  6ULPMHIGLD
sTeTGL a6l (Lpdh @ suLfleu@esmai.

4. @)a1 9 epACwrevClLITibasafleiT allengseafleT BHLDLIGSHSHETEDED W HHHTESDG).

5. @5 wWETHS SrefwBbIGeTTY 2 MHLGH CFnuliL@Bd esr Cswl @) rewrenL_uLb
LwSTUGSSISDS) -


https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://byjus.com/biology/fruit-formation-parts-types/&usg=ALkJrhgR0omx4IRqFaODOKgIOEtt8ByhdQ

%@ﬂcmanujmaaﬂm 6T6oT GLITEMVCILITLD 6uemj&FHIUN6L CLPGITM] 62116M & & 61T
2_6IT6IT60T.

o), OQavspeori  wHmib  CanGeriiwed (suswew wLid 21.6.67) . seyid
CQUTHIUTETHTH @) (HdHGLD @)VUF eI UMEHEND , (LPHeTeWLD 6TTEL TOVEILITLD & (h
oW Feui 2 (HeurssLuL T et  Wewrd  Uflds  wHHw  Glaev
wF_GLrillerTerdlH@6r syrmerorest @)eveudF & (hdbHewer 2 (heurdh@GHEmgl (U 21.6.A
urisseyn). 98s Chrssley | ewww GQeupBlib Cararmdns, @)% Smbsewer
CaTCeTTewFIgd HeVSHl60T FMHmeneailsy serepaslimgl. Llsitari GleummlL_b erey GHewmbHI,
& (h 335 61T LoMHMILD ewal_GLmiilerTaid CLmEGHLCUTS [OEYMEY
wewmbHaHWL. @miSlwrs, weoyBludsallCur. enal GLrileTTad GlFLIVMTEN 63 (1
v Uil FlFsHHemar 2 (hauTshGHasIngl. Av FhsiliLmiseaflsy, CapmisTemws GureGeal,

CFLEY VN TEFAOFEIT (Lp (LYW LOUIEH L_UIT ).

ClFeLEYIVTT UEHSH

CFsvgIVTT  aueMSE sTTCL TGy  eueridgAuilsy, emiFsd  Ulfleyser
G MITEHHID OlF) FeuT 2 (HUTHEHSHIL BT 2 _6iTenedr, (@)HOTT6L 6T6wTGL MoV 6L LD
YribusHd  @BHHCH  CFvgevrt @ (suewsv b 21.6.A [b] e
LITTd&ayLb). GlFsvspievmi 6T6eTGL_meVG LI LD @\ TevTL_ BITeUT BIS 61l 68T

T(W5S1HSTL_D&6TeV (RoGLitg uissrerv) , L G/rm WOMID Gl Feofluir duienen 9L BiG@Lb.
CanGsurLiluis) suenas

sTaTGL_TelLITD eueridduilesr GlanGerLilwe) euend sTedTLIgH 9wl HMID ClFevsieVTT
UMBEHEHE S @)ewL_ulled sph M Gmer, @ewL_Blewev euigeuom@id (suswsv LiL_tb 21.6.A [C]
w1 uUTiT&SHeD). QanGorilwe sausnsg 6rar@Lrev6uid GaTewr  GluLbLITEVT6sT
STeurmISefley, pHerenio 6TeTGL Te6ILITD &Haller wpsHev Lilfley @ HlewLwl L seuswr
2 (HeuTdh&HauGCHTH CFibgIeTengl. & Frohdler ewwdhsGrrLilevr peweruilsy 2 srer Glasv
Lleiresri LIsv &M (B)sVeusF 9emidhas [ Llareysehds@ 2 L LbSEIngl, 9CsH Chrdsblev FevrsFsv
(peweTuilsl 2 _6TaT HVSHIV 2 6TeT & (HoHH6T PTM I Vevgl @ rewsr(h (pswm L (HGLo



L& Geur 9|V6VG) LNfléaGeur BIMIGSLILIL_6VTLD. HevBLITEIL_sv61V
(e BUTEIL6V), werws /] (ST T ewFUILTTELD), FrEenfodLigmssm wpmid e7dHAud (Sum

Gren) e smafll. wV@aum 9 EhFACwreGUiD suswsHeT CQanGrilwe susns
sTeT@LTebluiTeniy  GleuaflliLiDSHISISTMET. CLPSITM|  UEDEHWITET  6TevwT GL_ 606l LI Lol6dT

(cotNevms’ ommyib 11" Crosst 2000) LisL suwEHHWeT FLELIGH W D 16YFH6T ) BI ST & 60T.

Micropylar end
=)

Free nuclear

(=0—C2D
i - (@) — (2 —
=D

(€
Helobial

Chalazal end

i 21.6.A eypesrm uryouflwiwrs BEEfsslul L eTar@Lmrerv@uiriDd suenH a6,

CurGearr@sri_ sripifGuireilsr eueriddl
LGrmbiifIGwm Blemev
> uUil@wCurg yalidfweL bs allenguilsy CrGarTarl s Wseayh FdaeVmet
& (I (WLOLIEH LI (65 M6t (6T 6dT.
> 148HTLH6T, QeTT6L QYTibLISHTEY &H(h euarTiFSF 19 CHTL_SHewerts GUTeTDS).
> GurGerrasrlseafly &m euaridduilsst Blewsvsaflsy yErmbNlGwmr, &8ermyevr,
V&L ClL_6LeVIT Y asluiemeu L _BIGD..oHmIb CHredlGuwTLig Vi Blewevssir.
> smpzplieoug Cariibg, wse 2 ulrgpis difle) swifrppg wHmid 96
mIdld @& eulfleu@dbSmg.ohmin CFrerssley Ijydbser GlFev ( glwr Guweaw ). misst
2 uilrem 9ydsersens alll. Ceuswrs LNEHEDE.CF wHmib Gmislulley &m
OICEICTLE
2 _svsearrTeailw Blenev
2 evsanralll &L P o srer YErmflGuwmr FevblusTsi steTUmSsS sHallT,
K Casrlsewearts CUTHTNE PHeOMD VUG @I wL euflewd HeVmISHT 6Vsv, GLogyLd
eweu Caum(hsleTmer.yCsrersslesr LImu@sluilsy, Geuefliiym CusvCahmed o[BS S,
Qaeaflaurss 6lgMang wHMID ClFsvsst @l @G YErmwUilflCuralsr @ ussD Ws
Couswrss Lfsslng).@)eweu & 9 Fad @, auled @d @Lb.



Presenmhm
c::;)or(hul Radicl
Middle Cell ‘\“ >

Plumule
lypocotyle

[zygote] ["Embroynal Cell EmbryonlIC'Il Mm;,c."mm.
(Unequal Division) Fom Globular

Development Of Monocot Embryo
V& L_GIL_6VeVI Blewev
Camiligedl_evfledr  eTF&FID euemigAullest VS GIL VeV HL L GH0 STewTliLHS M.
CurGerram e 19851 SmHails @GO Ll Berer Ceomry Casmriigedl_mrersemear a
5 GHWMSGIsTeareT.pmemm wTHBlwenshaslitl L Cahriigedll_eT 6isEL 6l _6D6VLD 6T6TM)
OGS LILHS MGI.6VFn L_6lL_6V6VID 6TeRTCL TeWEILITLD LMMID & HFHdbF GewL_uilsy

HL GG SHladhHerrs lFwsVLIBHF S

CaredflGuImLilg sV Blewev

s oFs ey (g1 ) whmih Grigssd srer GauniLB@Ans.CurGarr@sr saflw,
&(® YFHev uL_ Ll lswud spplujerer b AnLiLY Sla 2 sTeargioHmID (Ppevard G GLmg
Garearmiaugsn@ Ceui Fa.@eweu WewmGuw CaredGuirlien v wHmib CHredGwimflar.
&G STeurmisefle) &mallsit QewLoliL, auensEsEsT hHMID eueTidd

2(h BCHTL Yevevg evCurfedmbgl pHliFfwenL hg »mailsr susridfluilesr CLirg
THUED wrHpBiIseflsT & O505Tams @wrr%w G0



http://1.bp.blogspot.com/-6EAuK49Rvz4/U6f6I93gVtI/AAAAAAAAA0k/wT4_MvH-ETg/s1600/monocot.png
https://translate.googleusercontent.com/translate_c?depth=1&hl=ta&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://cdn.yourarticlelibrary.com/wp-content/uploads/2013/12/b511.jpg&usg=ALkJrhhMiEPu78rk9RBAwqWLBgnjz3RVYg

L CHTL Hmealler eueridd]

w2 s @piTmTs UM g @) rewT(® GlFsL YyG@rmib N NGwremeu
2 (HaUTSHGHIMGI. wwHCrTenLsmsy Chrasi GClFs) LTFs) GlFeL eTaTmid LHGMHTHTM)

(P& G1F6V 6TTMID HWLPEHLILIRSI M.

IgSHeT ClFL LV GHMISGH6leul Bl Ufleysense o L ul () B FevblusTFenr
2 (HUTEHGHBMSI. (pweTWw HeVTergl Herwrs @) rest® wpewm LNfGg BTsiT @ GlFssemer
2 (HOUTEH GBI MSI. (PSWSTIW HVSHBET ) hH BHT6IT (& ClFeL Blewev @GeuTL Tl BHlewev eT6dTm)
IWWPSSLILBBDGI . Bresrg Blewevseaflssr Brerg OGlFvsst @UiGuTg GBiTDTSL
Nfbg Brerd — sevmisaflesr  @rewt(h) I OSGHeT0  ewwdhsliul L sTL ()
H6VBIGAT6T QBL 6T S L SH6WF 2 (HUTHGHBSTDET . £1p (Do HWT([H (LPHSST LoHMILD
CamiligedlresTHemer 2 (HeurTshGHHSmg, 6P Fwwid Cwsv HBHdHE wanCuTrGsHrenL_sv
2 (HeuTeusm @ CILIT(HHEHILD.

®ewad C\BTL hg! 6T B Geuaflliym GlFsvs6r wHmID 6T () 2 6T ClFLHT 2 (Hours
9,5 @L_6bT GlFsvS 616D GlLiflgedlevrsv Lilfley 2 sirerg). 6T (h Geueafliiym
CF6Ls6T GILToCL_TEgemesr 2_(HOUTSHGHBBTDET, ey TSl6 TSl
wewpullev LfGsiiul B Csv@sTey 2 (KauTdlsrmest GlFsvssit periblem whmio plerome
o 2 (HUTEGSlTDST . CHTitl_dev  susfleT_Vs5He0l(hhH 2 (HuTHmg LHMID
Qa1 FBESDG NGrCrmb. i PS50 LSS HeVEIsaflesT B QevL 5é%5m5
2 (HeUTHESE I[lgdhdHem ClFsd Lev ewm LTSS MG). suerHid HHeydhd e HHBL 2 erer
Fe6LIstTFfl6oT TE+A GHWDbHSH GlFsv emam 1GLTLilerdlen sTeTm)
YW EELILBS DG . swanliGuriiedlen, GarLisflurer Lleteyserrsy, ehLl GlariiLl,
GsvGsmev Hmib Geullest Lmewt Qg alweumBIH @ ufleu@Gssmgi.

wanGLTCaHTenL_60 LoMMILD @& mL1960)L_6vfledT @LogYyLd allfleuTd s 1b
Cariiy el siisaflesr auwerewar apUGSSIFDSI. Qbs SLLEHD &6 P06 SIO-
&TeVewntl eulge YewwliLrs CHTarnsIngl. WS ThHS HHalled, ST (LPEHT (LPewedTuiLd
wHmib @)rer® CHmi1g 60l eTH6ir LidHauTL (h BlewsVew i & TLld: 65T M6vr.



Fig. 2.30. Stages in the development of a dicot embryo. A, Zygote or cospore. B, Division of zygote into
suspensor and embryo cells. C, Formation of suspensor and embryo octant. D, Periclinal divisions of
embryo octants to form outer dermatogen. E, Globular embryo showing regions of radicle, procambium,
ground meristem and dermatogen. F, Heart-shaped embryo. G, Mature dicotyledonous embryo.

H, a typical dicot embryo.
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