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CARPOGENESIS IN PERSICA VULGARIS

Smarandache Daniela*

Abstract: The process of carpogenesis has been studied parallel with reference

stages of seminogenesis in Persica vulgaris Miller variety Cardinal.

At anthesis the carpel wall is not distinctly differentiated. After completion of

fertilization the mitotic activity at the level of the carpel wall will intensify, and two

distinct tissular zones are being outlined: the outer mesocarpogenous zone, made up

of larger cells, and the inner endocarpogenous zone formed of smaller cells. The

mitotic activity decreases after the onset of embryogenesis and stops close to the

moment when the heartshaped embryo is completed. Divisions are quite active,

especially at the level of the endocarpogenous zone, which at anthesis is weakly
differentiated.

In the course of carpogenesis three distinct stages are discernible, two periods of

accelerated growth alternating with a period of slow growth.
The first stage of accelerated growth starts after fertilization at the stage of maturing

zygotes; the end of the stage is marked on the one hand by the differentiation of the

embryo at seed level and on the other hand by the onset of the lignification process

of the endocarp.
The second stage, of slow growth, of pericarp/mesocarp is going on in parallel to the

incipient steps of embryo growth at seed level and to the lignification process of the

endocarp.

In a third stage, after lignification of the endocarp the dimensional growth of

mesocarp cells exhibits an accelerated rhythm. The last stage of growth is going on

in parallel to the embryo growth at seed level, while the growth of the mesocarp is not

influenced by this process after lignification of the endocarp.

In the mesocarp, in a growing state, there form supplementary vascular bundles by
remeristematisation of the cells and the differentiation of their derivatives.

In the ripe fruit the pubescent epicarp is formed by the outer, plurilayered epidermis

and 5-7 of small, tabular collenchymatous cells. At the level of the cells of the outer

epidermis, initially 1-layered, the first divisions by periclinal walls take place after the

onset of endospermogenesis.

The mesocarp presents two distinct tissular zones. The external zone is formed by

parenchymatous cells of middle size, tangential elongated. The following zone, the

most developed one, contains cells growing in size, radial elongated. At the border

with the endocarp a narrow third zone can be distinguished, made of isodiametric or

radiate orientated small cells.

The differentiated endocarp presents three tissue zones: the inner zone, originating
from the inner epidermis, constituted by sclerified fibres, elongated parallel to the

long axis of the fruit; the middle zone, originating from the derivatives of the first

subepidermal layers, made of heterodiametric, tangential elongated cells; the outer

zone, which is the strongest developed, contains predominantly sclerified

isodiametric cells.
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The outer zone of the endocarp is not uniformly developed, containing a variable

number of cell layers. At the level of the transition zone, endocarp cells of small

dimensions, radiate elongated, are intermingling with larger, radiate elongated cells

of the mesocarp, giving rise to a characteristic pattern.

Key words: Persica vulgaris, carpel wall, carpogenesis stages, reference stages of

seminogenesis, pericarp structure.

Introduction

Persica vulgaris Miller variety Cardinal (Family Rosaceae, subfamily

Prunoideae) is one of the most valuable pomicolous species and is widespread in

culture in Romania.

The process of differentiation of the pericarp has been analyzed in parallel with

the processes going on at the level of the fertilized ovule. The structural changes

taking place at the level of the pericarp were observed in the course of the process

of growth and seed maturation, while stressing the relations of interdependence

between these complex processes.

We strongly desire that the results of our research-work will contribute to enrich

the knowledge about the biology of development in the analyzed variety, thus

aiding the progress of theoretical and applied carpology.

Material and method

Persica vulgaris Miller var. Cardinal is of American origin. This selffertile, frost-

resistant, drought-resistant and resistant to diseases variety has been introduced

into Romania in 1962; in 1965 it was launched into production, nowadays it is

cultivated on large stretches of land.

The biological material has been collected between April and July with the kind

support of the research-workers from The Didactic Station Belciugatele -

Horticultural Complex Băneasa of the University for Agronomic Sciences and

Veterinary Medicine Bucharest.

With the purpose to observe the processes going on after the onset of anthesis

and completion of fertilization, during the phenophase of growth and development

of seeds and fruits, and finally in that of their ripening, the biological material was

collected by stages at intervals of 3-5 days.

The biological material of small and average dimensions (gynoecia at anthesis,

gynoecia after fertilization) was processed according to the protocol for the

technique of embedding in paraffin wax.

The collected material was fixed in Navashin-Bruun solution, cut with the aid of

a Minot types microtome to 7-10 urn thickness, stained with Ehrlich haematoxyline
and mounted in Canada balsam.

During the growth and development of the pericarp there were cut sections with

the aid of an anatomical razor. The pericarp was sectioned crosswise and

longitudinally in the median zone, on the side opposed to the zone of

concrescence of the carpel margins. The sections were then treated with Eau de

Javelle, stained with iodine green and carmine alum, and finally mounted in

glycerol gelatin.

The sections were analyzed, photographed on a DOCUVAL type light

microscope; drawings were made with the aid of a camera clara; finally the

observations were commented.
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Results and discussions

At anthesis in the analyzed variety of Persica vulgaris the ovary contains two

ovules, which occupy almost the entire ovarian cavity (Fig. 1). At the level of the

ovary the 1-stratase outer epidermis is made of relatively large cells, radiate

elongated, which divide by anticlinal walls. Numerous epidermal cells are

transformed to hairs, at distances of 1-3 cells. The hairs form early on the

gynoecium; they begin to appear at the base of the ovary and continue acropetally

up to the stigma. The first 2-3 layers of subepidermal isodiametric cells divide by
anticlinal and periclinal walls.

The most developed zone of the carpel wall, contains cells slightly larger as

compared with the outer cells; cells divide by anticlinal, periclinal and radial walls.

Towards the interior the size of the cells decreases gradually.
The inner zone of the carpel wall contains small cells. The internal 1-stratase

epidermis is made of isodiametric cells, which divide by anticlinal walls; in the

adjacent 2-3 subepidermal layers cells divide predominantly by periclinal walls.

At this stage the ovary wall presents approximately 23 layers of cells. In the first

cell layers, under the outer epidermis, and in those approaching the inner zone of

the carpel wall, numerous tannin accumulating cells can be seen (see Fig.l).
After the onset of anthesis the mitotic activity at the level of the carpel wall is

getting more intensive.

After completion of fertilization the carpel wall presents a higher number of cell

layers as compared to the foregoing stage (approximately 35). In this stage of

development at the level of the carpel wall two tissue zones are being outlined: an

outer zone, more developed (approx. 33 cell layers), made of larger cells, and an

inner zone, made of barely several cell layers, composed of smaller cells (Fig. 2).

In the outer zone the first 2-3 subepidermal layers of isodiametric cells, of

smaller size divide by anticlinal and periclinal walls; the remaining cells, of larger

size, continue to divide by walls orientated in all directions. In the inner zone, the

first cell layers, adjacent to the inner epidermis, have smaller cells which divide by

predominantly periclinal walls (see Fig. 2).

During the period of zygote maturation, divisions continue in all tissue zones of

the pericarp, but especially at the level of the inner zone of it. The cells of the outer

epidermis, radiate elongated, continue to divide by anticlinal walls. The first 3-4

subepidermal layers contain small polygonal cells, which divide by anticlinal and

periclinal walls (Fig. 3.1).

In the mesocarpogenous, most developed zone, two tissue zones differ by

shape and size of their cells: towards outside small, isodiametric cells divide by

walls orientated in all directions; towards inside larger cells are alternating with

smaller ones. Divisions continue also at this level (see Fig. 3.1).

The inner, endocarpogenous zone is much more developed than at the

previous stage. The heterodiametric cells of the inner epidermis, laying parallel to

the long axis of the fruit, divide by anticlinal and periclinal walls, generating at this

stage of development approx. three cell layers. Cells adjacent to the inner

epidermis divide predominantly periclinally. The outer layers, adjacent to the

mesocarp, present isodiametric small cells, dividing by walls orientated in all

directions. At this stage of development one observes the formation of three

distinct tissue zones at the level of the zone generating the endocarp (see Fig.3.l).
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After the onset of endospermogenesis and the formation of first endosperm

nuclei, the continuing divisions are more accelerated at the endocarp level; there

can be observed also a volume increase of cells at the level of all tissue zones

(Fig. 3.2).

At the level of the outer epidermis cells divide by anticlinal and periclinal walls

(see Fig. 3.2). The first 5-7 subepidermal layers are made of small, polygonal or

slightly tangential elongated cells.

At the level of the well developed mesocarp (77-79 cell layers), cell sizes

increase centripetal; the outer, polygonal cells are small, but towards the interior

the much larger cells have a tendency to arrange radiate.

In the endocarp three tissue zones can be distinguished (see Fig 3.2). The

outer zone, most developed, is built of isodiametric cells. The medial zone contains

predominantly heterodiametric, tangential elongated cells; between these two

zones several cell largess have a slightly oblique orientation. The inner zone, of

reduced thickness, is made of 2-3 heterodiametric cell layers, the cells being

elongated parallel to the fruit axis; the cells originate from the inner epidermis,

where divisions are going on.

After the onset of embryogenesis and the formation of a pericellular proembryo,

the pericarp grows to significantly larger dimensions; divisions continue at a much

lower rhythm.

At the level of the outer epidermis more and more cells divide by periclinal

walls, generating a bistratase epidermis; the resulting cells continue to divide by

anticlinal walls (Fig. 4.1).

The first 4-5 subepidermal layers contain small, isodiametric cells, which

continue to divide anti- and periclinally, but also larger cells, slightly tangential

elongated (see Fig. 4.1).

At the level of the mesocarp, composed of an enhanced number of cell layers

(approx. 90), the same tissue zones are being observed. In these zones cells

increase consistently in size; divisions decrease continually in number.

The endocarp exhibits a significant growth. The outer zone of the endocarp, the

most representative one (approx. 100 cell layers in the region of maximal

development), is made of isodiametric cells (see Fig. 4.1). At the border with the

mesocarp cells are remarkably small and radiate elongated. The outer zone of the

endocarp is not uniformly developed and shows a variable number of cell layers.
Due to this endocarp cells penetrate into the mesocarp, creating a characteristic

pattern (Fig. 4.2). At this level the large cells of the mesocarp, orientated radiate,

are interrupted by rows of endocarp cells, smaller and equally radiate orientated.

The second endocarp zone, stemming from the derivatives of the first

subepidermal layers, is much thinner than the outer zone; it is made up of approx.

26-30 layers of large cells, predominantly heterodiametric, tangential elongated

(see Fig. 4.1).

The inner zone of the endocarp, originating from the inner epidermis, contains a

higher number of heterodiametric cells, elongated parallel to the fruit axis; at this

level also the number of cell layers is not constant, but is varying between 2 and 7

layers (see Fig. 4.1).

In the course of embryogenesis at the pericarp level a series of changes are

taking place. At the stage of globular proembryo, when the endosperm becomes

cellular around that, one observes obvious changes at the level of the epicarp.
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Cross-section through the ovary in Persica vulgaris, after onset of anthesis:

the carpel wall is not distinctly differentiated (Oc. 12,5x; Ob. 3,2; Enlargement 16;

Original).

Fig. 1

Cross-section through the carpel wail in Persica vulgaris, after completion of

fertilization: a greater number of cell layers can be observed; two tissue zones are

being outlined - the mesocarpogenous zone, composed of larger cells, and the

endocarpogenous zone, composed of a little number of small cells (Oc. 12,5x;

Ob. 10; Enlargement 25; Original).

Fig. 2
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The differentiation of the pericarp in Persica vulgaris: 1 - the structure of the

pericarp during the period of zygote maturation; one observes the continuation of

divisions and the differentiation of tissue zones in mesocarp and endocarp; 2 - the

structure of the pericarp after onset of endospermogenesis; at the level of the outer

epidermis cells divide also by periclinal walls; one distinguishes the larger volume

of cells, the continuation of divisions and the zones of mesocarp and endocarp; ct -

cuticle; end - endocarp; epe - outer epidermis; epi - inner epidermis; hip -

hypodermis; mzc - mesocarp; 1,2,3 - zones of the mesocarp and endocarp (1 -

longitudinal section, 2 - cross-section; Original).

Fig. 3
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The differentiation of the pericarp in Persica vulgaris, after the onset о

embryogenesis and formation of a pluricellular proembryo: 1 -structure of the

pericarp; the cells of the outer epidermis divide by periclinal walls; one ca

observe the enlargement of cells, the continuation of divisions and the tissue

zones of the pericarp; 2 -the outer zone of the endocarp is not uniformly
developed; the interspersing of the outer endocarp zone with the mesocan
creates a characteristic pattern; at the level of the transition zone betwee

endocarp and mesocarp the small cells are elongated radiate; ct - cuticle; end

endocarp; epe - outer epidermis; epi - inner epidermis; hip - hypodermis; mzc

mesocarp; zt -transition zone; (1,2 -cross-section; Original).

Fig. 4
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Structure of the pericarp in Persica vulgaris - a stage correlated to the

moment when the globular proembryo is built up and the cellulahsation of the

endosperm at seed level; at the level of the epicarp remarks the outer pluristratase

epidermis, the thickening of hair walls and the collenchymatisation of hypodermal

layers; at the level of the endocarp zone cell walls are slightly and uniformly

incrassate; ct - cuticle; end - endocarp; epe - outer epidermis; epi - inner epidermis;

hip - hypodermis; mzc - mesocarp; 1,2,3 - zones of the mesocarp and the

endocarp (cross - section; Original).

Fig. 5
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Structure of the mature epicarp and mesocarp in Persica vulgaris. At the

level of the epicarp one observes the pluristratase outer epidermis and the

hypodermis, composed of cells of various sizes, tabular collenchymatised; in the

outer zone of the mesocarp the oval cells are tangential elongated; towards the

inner zone they appear radiate elongated; ct - cuticle; ep - epidermis; hip -

hypodermis; mzc - mesocarp; (cross - section; Original).

Fig. 6
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Vascular elements formed in the mesocarp in Persica vulgaris: 1 - tracheids;

2,3 - phloematic-xylematic conducting bundles of small size; 4 - large phloematic-

xylematic conducting bundle, protected on the outside by a cape of sclerenchyma;

at the level of the bundle a channel has formed owing to the destruction of cells; с -

channel; lb - phloem; Im - xylem; mzc - mesocarp; scl - sclerenchyma; tr -
tracheids

(cross-section; Original).

Fig. 7
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The outer epidermis becomes bi- and tristratase by periclinal divisions of the

cells. The hairs protruding on the epidermis have obviously incrassate walls. The

first 4-5 subepidermal cell layers have small, tangential elongated cells, which are

predominantly tabular collenchymatous (Fig. 5).

The mesocarp presents an approx. unchanged number of cell layers. In the

outer zone the oval cells are tangential elongated. In the external zone of the

mesocarp oxalate bearing cells are frequently found; these are less frequent in

other cells (see Fig. 5). The mesocarp cells have slightly thickened walls, and

present small intercellular spaces. At the level of the mesocarp the mentioned

tissue zones are clearly visible. Towards the endocarp a third zone may be

distinguished; here the isodiametric or radiate elongated cells are small (see Fig.s).

Besides the latter zone, at the level of the mesocarp one observed from outside to

inside a gradual increase in the size of cells.

At the level of the endocarp, where divisions are more and more rare, cells

increase their size. Contrary to previous stages, at this stage of development, the

inner zone of the endocarp contains a higher number of cell layers, exhibiting a

slight and uniform thickening of cell walls (see Fig. 5).

Before differentiation of the heartshaped embryo divisions come to an end at

the level of the pericarp, but the cell volume continues to increase, especially at the

level of the endocarp. While the young embryo is approaching maturity, the

endocarp reaches its final dimensions, and the process of its lignification is being
started.

The mature endocarp presents three tissues zones. The inner zone, well

represented, is made of sclerified fibres, elongated parallel to the longitudinal axis

of the fruit. The medial zone contains heterodiametric cells, tangential elongated,

which we consider to belong to the sclereid type. The outer zone is made of

sclerified isodiametric cells (sclereids).

Lignification begins simultaneously in the internal and external zones of the

endocarp, as well as in the medial zone, where islets of sclerified cells are being

formed. Later on the process advances extending step by step over the entire

endocarp. In the analyzed variety the process of lignification continues for approx.

20 days. This process, which initially is very slow, but is accelerated afterwards, is

starting at approx. 62 days from the beginning of anthesis, and the endocarp is

completely lignified within 82 days since anthesis.

The endocarp is the first part of the pericarp to maturate; it reaches maximal

size and lignifies later, before the mesocarp reaches maturity.

During the whole period of growth of the embryo, the mesocarp is growing

continuously, but at a slow race. A more rapid growth takes place after formation of

the mature embryo, until the ripe fruits are ready for harvesting, that is about 15

weeks since anthesis.

In the ripe fruit the delicately pubescent epicarp comprises the outer,

pluristratase epidermis and 5-7 subepidermal layers (Fig. 6). The outer epidermis is

made of small, isodiametric or slightly tangential elongated cells, with obviously

incrassate walls; a thin cuticle covers these cells. At the level of the epidermis exist

numerous unicellular hairs, with uniformly, not lignified walls.

The subepidermal layers are composed of tabular cells of variable size; they
have their walls thickened in a characteristic way, forming a layer of tabular

collenchyma (see Fig. 6)
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The mesocarp is made of approx. 97 layers of parenchymatous cells, whose

walls are weakly thickened towards the outside, becoming ever thinner towards

inside. Between cells there are intercellular spaces of different, generally small

size. The outer zone of the mesocarp contains oval, tangential elongated cells of

middle size. The dimensions of the cells increase from outside to inside, and they

elongate equally increasingly in a radial sense (see Fig. 6). Near to the endocarp

the size of the cells decreases gradually.
SUPPLEMENTARY VASCULAR BUNDLES

After the onset of embryogenesis, at the same time with the accelerated growth

of the mesocarp, at the level of the latter there are forming supplementary vascular

bundles, by means of continuous remeristematisation of cells, followed by
differentiation of their derivatives.

Some bundles contain only tracheids with scalariform pits, woody conducting
elements with lumen larger than those of other bundles (Fig. 7.1). The majority of

bundles contain however woody conducting elements as well as phloem elements

in various proportions (Fig. 7.2; 7.3).

In the bundles of smaller size the orientation of the wood is atypical; especially
in the outer zone of the mesocarp the conducting bundles are positioned almost

parallel to the surface of the outer epidermis (see Fig. 7.2; 7.3). Towards the inner

zone of the young mesocarp and in the mature mesocarp the conducting phloem-

xylem bundles have much larger dimensions and are typically orientated. The

conducting bundles present towards outside, covering the phloem strand, a

sclerenchymatous cape, formed of a small number of cells (Fig. 7.4).

Within the large conducting bundles there appear early channels, which grow

larger in the course of the mesocarp development. Degeneration begins at the

parenchymatous cells of the bundles, extending after that to the phloem, so that -

with the exception of woody conducting vessels, this process affects the whole

vascular tissue.

CARPOGENESIS STAGES

At anthesis in the analyzed variety of Persica vulgaris the carpel wall is not

distinctly differentiated. In a cross-section it is 0,29 mm thick. The outer,

mesocarpogenous zone is much more developed than the inner, endocarpogenous
zone (0,02 mm), represented actually by the inner epidermis and a small number

of adjacent layers (Fig. 8).

After completion of the fertilization the carpel wall is getting thicker (from 0,29 to

0,36 mm). The increase is obvious at the level of the endocarpogenous zone (from

0,02 to 0,09 mm), while the mesocarpogenous zone stays approx. unchanged (see

Fig. 8). The dimensional increase of the carpel wall in this developmental stage is

due exclusively to divisions leading to a greater number of cell layers.

Carpogenesis presents three distinct stages, periods of accelerated growth
alternating with a period of slow growth.

In a first stage, lasting approx. 46 days, the processes of growth and

differentiation of the pericarp take place at an accelerated pace. The stage begins
after fertilization, during the resting period of the zygotes and is ending at the same

time with the differentiation of the embryo.

The growth of the pericarp, started after fertilization, is going on in an

accelerated way during the resting period of the zygotes (17-27 days from

anthesis). At this stage, where divisions continue, growth is significant at the level
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of the mesocarp (from 0,27 to 0,89 mm), as well as at the level of the endocarp

(from 0,09 to 0,58 mm) (see Fig. 8).

Fig. 8 Pericarp differentiationat Persica vulgaris (Orig)

After the onset of the endospermogenesis (27-33 days from anthesis) and

especially that of the embryogenesis (33-38 days from anthesis) the pericarp
differentiation continues at an accelerated rhythm. At the time when at the level of

the embryo sac the divided zygote has generated a pluricellular proembryo (38-44

days from anthesis) the pericarp grows considerably in thickness (from 0,36 to 6,18

mm).

Dimensions increase at the level of the mesocarp and also at that of the

endocarp: the mesocarp grows from 0,89 to 3,53 mm, and the endocarp from 0,58

to 2,65 mm. Although the dimensions of the mesocarp surpass those of the

endocarp, this is caused by the larger size of the mesocarp cells as compared with

the endocarp cells; during this period divisions are much more active at the level of

the endocarp. Cellular divisions continue at the level of the pericarp also after

differentiation of the globular proembryo at seed level (53 days since anthesis).

After this stage divisions become steadily less frequent and stop near to the

moment of embryo differentiation, this moment marking the end of the accelerated

growth stage of the pericarp.

At the end of this growing stage, the pericarp measures 10,86 mm in thickness;

the mesocarp together with the epicarp measure 6,75 mm, and the endocarp 4,11

mm (see Fig. 8). The end of this period is marked on one hand by the

differentiation of the embryo at seed level and on the other hand by the onset of

the lignification process at endocarp level.
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During the lignification period of the endocarp, which lasts approx. 20 days (62-

82 days since anthesis), and which is correlated with the initial phases of embryo

growth, the growth of the mesocarp, although continuous, shows lower rates. At

the beginning of this stage the endocarp increases in size due to the enlarging of

its cells, from 4,11 to 4,59 mm, reaching thus its final dimensions. At this stage of

slow growth, the pericarp increases from 10,86 to 12,23 mm in thickness, and the

mesocarp from 6,75 to 7,64 mm, insignificant increases as related to the precedent

stage (see Fig. 8).

During the last stage of differentiation, after the lignification of the endocarp, the

growth of the mesocarp continues at a higher speed (see Fig. 8). In this stage the

mesocarp increases its thickness (from 7,64 to 11,25 mm) by a considerable

volume enlargement of the cells and their elongation in radiate direction. It must be

stresses, that this stage of dimensional growth of pericarp / mesocarp is going on

for some time parallel to the growth of the embryo at seed level; it seems that this

process does not influence the growth of the mesocarp after the lignification of the

endocarp.

Our observations referring to the stages of pericarp differentiation in the

analyzed variety of Persica vulgaris, confirm to a great extent the data found in the

consulted sources, conforming to the "cyclical growth" observed in the majority of

Prunoideae.

Conclusions

At anthesis in the analyzed variety of Persica vulgaris the carpel wall is not

distinctly differentiated; the outer (mesocarpogenous) zone is much more

developed than the inner (endocarpogenous) zone.

After completion of fertilization the mitotic activity is intensifying at the level of

the carpel wall. Divisions are quite active, especially at the level of the inner,

endocarpogenous zone, weakly differentiated at anthesis. Divisions continue at a

brisk rhythm also after the onset of endospermogenesis. The mitotic activity

decreases after the onset of embryogenesis and comes to an end near to the

moment when the heartshaped embryo is being built up.

After completion of fertilization, during zygote maturation, at the level of the

carpel wall two distinct tissue zones are being outlined: the mesocarpogenous

zone, made up of larger cells, and the endocarpogenous zone, made up of smaller

cells.

Carpogenesis is performed in three distinct stages, where two periods of fast

growth are alternating with a period of slow growth.

The first stage of accelerated growth begins after fertilization during the stage of

zygote maturation; the end of this stage is marked on the one hand by the

differentiation of the embryo at seed level and on the other hand by the onset of

the lignification process in the endocarp.

The second stage, of slow growth of the pericarp / mesocarp, is going on

parallel to the initial phases of embryo growth at seed level and the stage of

endocarp lignification.
In the course of the third stage, after endocarp lignification, the dimensional

growth of mesocarp cells is achieved at an accelerated rhythm. This last stage of

growth takes place parallel to the growth of the embryo at seed level, the growth of
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the mesocarp not being influenced by this process after completion of the

endocarp's lignification.
Within the growing mesocarp are being formed supplementary vascular bundles

by means of cell remeristematisation and the differentiation of the derivatives.

In the ripe fruit the pubescent epicarp is composed of the outer, pluristratase

epidermis and 5-7 layers of small, tabular collenchymatised cells. At the level of the

cells of the outer epidermis, initially 1-stratase, the first divisions by periclinal walls

occur after the onset of endospermogenesis.
The mesocarp presents two distinct tissue zones. The outer zone is made up of

middle size parenchymatous cells, tangential elongated. The medial zone, the

most developed one, contains steadily enlarging cells, which are radiate elongated.
At the border with the endocarp, a third zone can be distinguished; this narrow

zone contains small, isodiametric or radiate orientated cells.

The definitive differentiated endocarp presents three tissue zones. The inner

zone, originating from the inner epidermis is made up of sclerified fibres, elongated

parallel to the long fruit axis. The medial zone, stemming from the derivatives of the

first subepidermal layers, is made up of heterodiametric cells, tangential elongated.

The most developed outer zone contains predominantly sclerified cells.

The external zone of the endocarp is not uniformly developed and contains a

variable number of cell layers. At the level of this transition zone, endocarps cells

of small size and radiate elongated, intersperse with larger cells, equally radiate

elongated, of the mesocarp, giving rise to a characteristic pattern.
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CARPOGENEZA LA PERSICA VULGARIS

Rezumat: Procesul de carpogeneză a fost studiat în paralel cu etape reper în

desfăşurarea seminogenezei la Persica vulgaris Miller soiul Cardinal.

La anteză peretele carpelar nu este diferenţiat. Activitatea mitotică se intensifică

după realizarea fecundaţiei când se conturează distinct două zone tisulare: zona

externă, mezocarpogenă şi zona internă, endocarpogenă. Diviziunile sunt foarte

active mai ales la nivelul zonei interne, slab diferenţiate la anteză. Diviziunile

continuă într-un ritm alert şi după declanşarea endospermogenezei. Activitatea

mitotică descreşte după declanşarea embriogenezei şi încetează aproape de

momentul edificării embrionului cordiform.

Carpogeneză se desfăşoară în trei etape distincte în care două perioade de

creştere accelerată alternează cu o perioadă de creştere lentă. Prima etapă de

creştere accelerată începe după fecundaţie, în etapa de maturare a zigoţilor;

sfârşitul acestei etape este marcat pe de o parte de diferenţierea embrionului la

nivelul seminţei iar pe de altă parte de declanşarea procesului de lignificare a

endocarpului. A doua etapă de creştere lentă a pericarpului/mezocarpului, se

desfăşoară în paralel cu etapele iniţiale de creştere a embrionului la nivelul

seminţei şi cu lignificarea endocarpului. în a treia etapă după lignificarea

endocarpului, creşterea în dimensiuni a celulelor mezocarpului are loc într-un ritm

accelerat. Această ultimă etapă de creştere are loc în paralel cu creşterea
embrionului la nivelul seminţei; creşterea mezocarpului nu este influenţată de acest

proces după ce a avut loc lignificarea endocarpului.

în fructul matur epicarpul pubescent este alcătuit din epiderma externă

piuri stratificată şi 5-7 straturi de celule mici, colenchimatizate tabular. La nivelul

celulelor epidermei externe iniţial unistratificată, primele diviziuni prin pereţi

periclinali au loc după declanşarea endospermogenezei.

Mezocarpul conţine aproximativ 97 straturi celulare şi prezintă distinct două

zone tisulare. Zona externă este alcătuită din celule parenchimatice de dimensiuni

medii, alungite tangenţial. Zona mediană, cea mai dezvoltată, conţine celule din ce

în ce mai mari, alungite radiär. La limita cu endocarpul se distinge şi o a treia zonă,

de dimensiuni reduse, care conţine celule mici, izodiametrice sau orientate radiär.

în mezocarpul aflat în creştere se formează prin remeristematizarea celulelor şi

diferenţierea derivatelor lor fascicule vasculare suplimentare.

Endocarpul diferenţiat prezintă trei zone tisulare. Zona internă cu originea în

epiderma internă este alcătuită din fibre sclerificate, alungite paralel cu axa lungă a

fructului. Zona mediană cu originea în derivatele primelor straturi subepidermal
este alcătuită din celule heterodiametrice, alungite tangenţial. Zona externă cea

mai dezvoltată, conţine predominant celule izodiametrice, sclerificate. Zona

externă nu este dezvoltată uniform; ea conţine un număr variabil de straturi
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celulare. La nivelul acestei zone de tranziţie, celule ale endocarpului, de

dimensiuni reduse, alungite radiär se întrepătrund printre celulele mai mari, de

asemenea alungite radiär ale mezocarpului formând un desen caracteristic.

Cuvinte cheie: Persica vulgaris, perete carpelar, etapele carpogenezei, stadii

reper în seminogeneză, structura pericarpului.


