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Stress treatments and in vitro culture conditions influence
microspore embryogenesis and growth of callus from anther walls
of sweet pepper (Capsicum annunm L.)
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Abstract  Prodeciom of doubded haplods (DHs) s 8 con-
vemsent bood o ohtain pare lines for breeding parposes. Umid
now, the casiest and most weefful approach to obtain pepper
DHs is via amther cultare. However, this meshod has an
macialed possibility of prodecing calli from aagher wall
livawes ol would be cocuisting im the anther locule wish
embryos dotived from microspores, Using two extablished
predogols for sather culture, Dumas d Vauls ¢t al, (Ageoen-
oms FOR1-GEE, 1981 amd Supens gl o (5a Hon
17226232, 2006 Plase Cell Rep 25: 110, 046 ) ¢allus
snd embryo development wos assessed s ol sweel pepper
cultivars. For ol penotypes tested, the peoocol of Duames de
Vauls & al {Ageonombe TORI-0EE 1941) promoted et
embryo development and callas prowih, wheseas the peoli-
ool of Supena et al. (Sci Hor 107206200 Nlea: Man Cell
Bip 25: L= 10, 2006h) produced no callus but only embryos,
However, dilforences in embryo production weve obsorved
amang these penolypes. | parallel, antbers were exposcd b
a 35 0 madactive heat shock fow 4. 8, |2 and 16 dajys, price i
caliure al 25 °C. The duranos of e heat dhock had signif-
ican elfects is ombrvoe prodacteon, bul sl in callus gen-
ermtion. Calke  genevstion  iscremed with  peoloaged
exnpores 10 53 °C. Embryo ond eallus oeigin was ansdyeed
by flow cysometry, light microscopy and molecular maker.
Teats conducied demonsiraied a pametoplytic origim for all
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of the cmbryes sested, asd o sporophytic ongin for ol of the
calli. Together, our resudts reveal that caliure comli tons have
a significant influcnce on the presence of calli derived from
anther walls, which could be minimized by reducing beat
showk exposure andfor using a shed-microspore approach.
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Imtroduction

Induction of ssdeogenesis is one ol the most conveasnl ways
o obtain haplold sad doubled hagload (DH) individusls.
Pepper (Capsiws asssew) (2. logether with lomalo and
eppplant, one of the theee solamceous crops most recalei-
tram o the indoction of androgenic DHs {Segui-Simaro
el al. 200 1. Apart froos the spontanaoas coourrencs of some
canes o in vive ssdogoneas with no achical relkevance
PCampos. and Maorgan 1958), haplesch i pepper worne fird
obfained through pamhescgensas (Fevicwsd in Eepmer
I, Soom alber therr disconvgry by Gk ssd Mabedhwan
i P, anther culbsfes were explomd as & way to hagbndy,
and since then, they have been used as 2 wol o produce
pepper DMs for breeding programs (liang and Li 1984;
Dumas d¢ Yauls and Pockard 1986 Hwang and Pack 1995;
Armedo Andrés etal. 3004 ), Diespabe the necent progness maske
o isnlated microapore oaliune § Lansos of al. 2008 Ferme and
Camwed] 2001z Kim et al. 200 2; Lanios et al. 200 21, anther
culiure s sl eomsidored e mcthod of choscs For pepper TR
proclucsion doe bo s ssnplicily (ermana 200 1), However,
1 1o Bracpes casnics ammber of drawhac ks, Among others,
s include: a limsed efheicssy, proshuceng only a fow
embryin per cubiured anther, the wscontmllable seeretory
effect of the wpeium, which precludes a st conteol of
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Analysis of genetic variability in various tissue
culture-derived lemon plant populations using

RAPD and flow cytometry
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Abstract  Five popalations of lomon plants [Clirws
framone (1.3 Burm] obiadned from wndeveloped ovules
ibmough different tissue oulture procedures. were exam-
imed for the presence of somaclonal and radiation.
irduoed genclic vanation. Tested groups were: (1)
niselar seedlimgs; {21 srpancsponic. repencralcd via
slventious Bards from mucellar seadling inbermades:
(5) embryogenic population, repencrated from nom-
immdliated nuceller callus via sonwatic embryogenesis;
{4} enhryogenic population, regemeraled from: imadi-
alod nuecllar callss via soenalic cmbryogenesis; and
(51 peoloplast-derived.  repenerted  via  somani
embryogenesis. Genomic DNA samples from 560
plasitz (T2 from exch grouph were soreened for poly-
mennphism among RAPD fingerprinis amplified by
10 decamer primers. Anwong all lested plants, genetic
varalin was detected only within the group of planis
recuvoned lnom prradeated cmbryopense calll, Own of 72
plasis from that groop, ihree had RAPD fingerpanis
different from the rest of the populstion, snd fourb
planst was found to be cytachimenic, comsisting of dip-
losid andd tetraploid cells as revealed by Bow cytlometry.
In all cther populans of regemeraled plants, we did
el Codie acrons. any plants salh changod plosdy kvel.
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The term “somaclonal vanstion” i wed o reler oo the
phenotypic and penotypec vanistions of kot gualiin-
tive and qazniFative traits that occwr i planis regen-
erated from cell and fissee cultares (Jain 205801 ), These
varsstions ane frequently epigenetsc and umstable, and
as sich nod imherited bl when they are genctic amd
stably inherged. they have a grean podential in plas
improvement  programes  comparsd 10 eraditions]
breeding which i difficult and time consuming.
I vitre cufiere akone or combined with mulagenic
nduction  thal inclades Ereatments with  phiysaco-
chermical and brologral agents bas been stilized with
the asm of recovening plants with increased genetic
varshility and selecting mutsnls as o podenlisl sosce
of mew commencial cubtivars, YWith ihis approach,
inifsction of somaclonal varstion has been suooessfisl
al sdentifying pedential new varscties in different crops
such ax wheat (Giao e al. 199 ) poLate {Anhara ¢ 2l
1, and catrus (Gieosser of all, 196,
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Process that occurs after the fertilization of an ovule to produce a fully developed vegetable embryonic embryonic development, also the vegetable embryenesis is a process that occurs after fertilization of a ovum to produce a vegetable embryon completely developed. This is a pertinent stage in the plant life cycle that is followed by the gorgence and
germination. [1] The zygote produced after fertilization must be subjected to several cell divisions and differentiations to become a mature embryon. [1] A final phase embryon has five main components, including the Apical Meristem, Hypocotyl, Meristem RaAz, RaAz Cap and Cotched. [1] Unlike embryonic development in animals, and specifically in
humans, the embryonic development development results in an immature form of the plant, lacking most structures such as leaves, stems and reproductive structures. [2] However, both plants and animals, including humans, go through a phytothel stage that evolved independently [3] and that causes a development limitation that limits
morphological diversification. [4] [6] [6] Embrusogenesis is naturally produced as a result of individual or double fertilization of ovum, resulting in two different structures: the embryon of the plant and endosperm that develop in a seed. [8] The Zygote passes through several cellular differences and divisions to produce a mature embryon. These
morphogenic events form the basic cell pattern for the development of the body of the s seesion and the primary tissue layers; We also program the meristematist tissue formation regions. The following morphogenic events are only particular for eudicos, and non-monocotas. Six moments in Embrigenesis Two cell stadiums Globuular stage cardiac
stage torpedo Stagematuration Endospermsingle Celled apical meristem (SAM)root apical meristem (RAM) Two cell stages After fertilization, zygote and endosperm are present within the ovule, as seen in stage I oflllustration on this page. Then, the cigot is subjected to an asymmetric cross-section that gives rise to two cells: a small apical cell that
rests on a large basal cell. [9] [10] These two cells are very different, and give rise to different structures, establishing polarity in the embryo. Apical cell The small apical cell is at the top and contains most of the cytoplasm, the aqueous substance that is found inside the cells, from the original cygote. [11] It gives rise to the hypocothyl, shoots the
apical meristem and the cots. [11] Basal cell The large basal cell is at the bottom and consists of a large vacuola [11] and gives rise to the hypophysis [9] and the suspense. [9] Eight Cell Stage After two rounds of longitudinal division and a round of cross-section, an eight-cell embryo is the result. [12] Stage II, in the above illustration, indicates how
the embryo looks during the eight-cell stage. According to Laux et al., there are four distinct domains during the eight cell stage. [13] The first two domains contribute to the embryo itself. The apical embryo domain gives rise to the meristem apical brothing and cotiledones. The second domain, the domain of the central embryo, gives rise to the
hypocothyl, the meristema apical root and parts of the cotiledones. The third domain, the domain of the basal embryo, contains the hypophysis. Hypophysis will later lead to the root and lid. The last domain, the suspense, is the region at the bottom, which connects the embryo to the endosperm for nutritional purposes. Sixteen cell stages produce
additional cell divisions, leading to the stage of sixteen cells. The four domains are still present, but are more defined with the presence of more cells. The important aspect of this stage is the introduction of protoderm, which is a meristematic tissue that will lead to the[12] The prototel is the external layer of cells in the embryo itself. [12] GLOBULAR
STAGE The name of this stage is indicative of the appearance at this point in embryogenesis; It is spherical or globular. Stage III, in the photograph above, represents how the embryo looks during the globular stage. 1 is indicating the location of the endosperm. The important component of the globular phase is the introduction of the rest of the
primary merestematic tissue. The protoderm was already introduced during the stage of sixteen cells. According to Evert and Eichhorn, the Meristem Ground and the procambium begin during the globular stage. [12] The land Meristem will continue to form the ground tissue, which includes the marrow and cortex. The procambium will eventually
form the vascular tissue, which includes xylema and floem. Heart Stage According to Evert and Eichhorn, the stage of the heart is a transition period where the cots finally begin to form and lengthen. [12] It is given to this name in Eudicots because most of the plants of this group have two cotiledones, which gives the embryo a heart-shaped
appearance. The meristem apex is among the coiledons. Stage IV, in the above illustration, indicates how the embryo looks at this point of development. 5 Indicates the position of the cotiledons. Stage Pro Embryo This stage is defined by the continuous growth of the cots and the lengthening of the axis. [12] In addition, programmed cell death should
occur during this stage. This is done throughout the growth process, like any other development. [14] However, in the development stage of the torpedo, the parts of the suspense complex must be completed. [14] The suspense complex is shortened because at this point of development most of the endosperm nutrition has been used, and there must
be room for the mature embryo. [11] After the suspense complex has gone, the embryo is completely developed. [13] Stage V, in the above illustration, indicates how the embryo looks at this point of development. Madura Laphase, or postambryonic development, involves maturation of cells, cells, It involves cell growth and macromolé storage (such
as oils, starches and proteins) required as a "food and energy supply" during germination and growth of seed. The appearance of a mature embryon is seen in stage VI, in the previous illustration. Dormancy The End of Embrigenesis is defined by an arrested development phase, or stopping in growth. This phase usually coincides with a necessary
component of growth called Dormcurity. Dorenance is a period in which a seed can not germinate, even in optimal environmental conditions, until a specific requirement is met. [15] The rupture of the Dorenance, or the determination of the specific requirement of the seed, can be pretty difficult. For example, a seed coat can be extremely thick.
According to Evert and Eichhorn, very thick seed layers must undergo a process called scarceness, to deteriorate the coating. [12] In other cases, the seeds must experience stratification. This process exposes the seed to certain environmental conditions, such as cold or smoke, to break the gorgence and start germination. The auxin role is a hormone
related to the elongation and regulation of plants. [16] He also performs an important role in the polarity of the establishment with the embryon of the plant. Research has shown that gymnastry hypocotyl and angiosperms show transport auxin to the extreme raisin of the embryon. [17] Hypothesis that the embryonic pattern is regulated by the Auxin
transport mechanism and the polar positioning of the cells within the ovum. The importance of auxin was, in its investigation, when carrot embryos, in different stages, were subjected to auxin transport inhibitors. The inhibitors who were subjected to these carrots could not progress at subsequent stages of embrigionnesis. the globular stage of
embryosis, embryos continued the spherical expansion. In addition, oblong embryos continued axial growth, without the introduction of cotilledons. During the development stage of the heart embryo, there wasGrowth axes in hypochothetics. Additional research on the inhibition of auxin transport, carried out in Brassica Jounce, show that after
germination, cotyledons merged and not two separate structures. [18] Alternative forms of embryographic embryo Somatics Somatical embryos are formed from vegetable cells that normally do not participate in the development of embryos, ie, ordinary vegetable tissue. An endosperm or a layer of seed is not formed around a somatical embryon. The
applications of this process include: Clonal propagation of genetically uniform vegetable material; virus elimination; supply of fabrics of origin for genetic transformation; generation of entire plants from solo cells called protoplasts; Development of Sinthetic Seed Technology. The cells derived from competent origin tissue are cultivated to form an
undifferentiated mass of cells called callus. The growth regulators in the tissue culture medium can be manipulated to induce the formation of callus and subsequently changed to induce embryos to form the callus. The proportion of different plant growth regulators needed to induce calling or embryo formation varies according to the type of plant.
The substantial cell division also seems to be important in the development of somatical embryos, and although the lack of training of the suspension cell is lethal for cigotic embryos, it is not lethal for somatical embryos. Androgencies The androgen process allows a mature vegetable embryon to be formed from a grain of reduced or immature pollen.
[19] The Androgen is usually presented under stressful conditions. [19] The embryos resulting from this mechanism can germinate in fully functional plants. As mentioned, the embryon is the result of a single grain of pollen. Pollen grains They make up three cells a € "a vegetative cell containing two generative cells. According to Maraschin et al.,
Androgencies should be triggered during the substantial division of microspores. [19] However, once the vegetative cell begins to produce starch and proteins, the Androgense can no longer occur. Maraschin and others, others, that this embryogenesis mode consists of three phases. The first phase is the acquisition of embryonic potential, which is
the repression of gametofites formation, so that the differentiation of cells occurs. Then, during the start of cell divisions, multicellular structures begin to form, which are contained in the exine wall. The last step of androgenesis is the formation of patterns, where embryonic structures are released from the wall of exile, so that the formation of
patterns will continue. After these three phases occur, the rest of the process adjusts to standard embryogenic events. Growth of plants and shoots The embryonic tissue is composed of active growth cells and the term is normally used to describe the early formation of tissue in the early stages of growth. It may refer to different stages of the
sporophytic and gametofite plant; including the growth of embryos in seedlings, and merestematic tissues,[20] that are in a persistent embryonic state,[21] to the growth of new shoots in stems.[22] Both in gymnospermas and angiospermas, the young plant contained in the seed, begins as a developing egg formed after fertilization (sometimes
without fertilization in a process called apomixis) and becomes a plant embryo. This embryonic condition also occurs in the shoots that form in stems. Brotes have tissue that has been differentiated but has not become complete structures. They may be in a state of rest, sleeping during the winter or when the conditions are dry, and then begin to grow
when the conditions become adequate. Before they begin to grow in stem, leaves or flowers, it is said that the shoots are in an embryonic state. Notes and references ~ a b ¢ Goldberg, Robert; Paiva, Genaro; Yadegari, Ramin (28 October 1994). « Plant embriogenesis: cigoto aScience. 266 (5185): 605A »614. Bubller code: 1994 Thank you ...
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