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ABSTRACT

Homozygosity at a specific locus is consistently attractive component for crop improvement programs. The
production haploids have a remarkable performance for the genetic improvement of fruit trees while
breeding takes a long time through parthenogenesis and takes more times to produce a new variety plant.
Because of this constraint it is just doable in annuals. As fruit plants are not annuals, they develop in
vegetative stage for long term before blossoming to come. Hence, to accomplish homozygosity isn't possible
in breeding method. In vitro condition by using androgenesis or gynogenesis, haploid plants can be easily

produced.
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INTRODUCTION

The term haploid refers to which plants have a
gametophytic  number  of  chromosomes.
Naturally, haploid plants are produced through
the process of apomixes and parthenogenesis, but
the frequency shallow (0.001 to 0.01%). In
Datura plant first observation of the natural
haploids and  developed through  the
parthenogenesis. The artificial occurrence of
androgenic  haploid was first reported in
Nicotiana, Crepis, Hordeum, and other species.
The first report of induced haploidy through
anther culture has been made by Guha and
Maheshwari (1964) in Datura species.

With the help of tissue culture haploid plant can
be produced through microspore culture, pollen
culture, or anther culture i.e. male gamete (e.g.
spore) is used so called as androgenesis while
such usesof female gametes e.g. ovule is called as
gynogenesis.

The production haploids have a remarkable
performance for the genetic improvement of fruit
trees while breeding takes a long time through
parthenogenesis and also extremely heterozygous
nature in fruit trees Rajasekaran and Mullins
(1979). This practice can be significant with
Annona species such as A. Haploid plants
produced from A. squamosa by using anther
culture on N-6 medium Nair et al., (1983).

Researchers produced haploid embryos by using
pseudogamy, wide hybridization and
Parthenogenesis under in vivo condition. The

haploid embryo must rescue through embryo
rescue techniques and cultured further to produce
haploid and subsequently chromosome doubling
was done to get doubled haploids. For haploid
production androgenesis (anther and microspore
culture) and gynogenesis (ovary and ovule) were
used, ideally androgenesis is used.

IN-V1IvO METHODS OF HAPLOID PRODUCTION

In more than hundred species the unconstrained
haploid was appeared however in organic product
crop the recuperation rate for haploid creation is
low, Zhang et al., (1990). In trees unconstrained
and low feasible haploid plants got in apple, pear,
peach, plum, apricot, and so on., yet with low
recurrence and are not for all intents and purposes
pertinent. The creation of unconstrained haploids
might be because of parthenogenesis or
apogamy.

Hybrids can be delivered by disposal of one of
the parental genomes, as results of hybridization.

Haploid plants were produced in citrus by cross
between diploids and triploids species.

In this technique UV ray might be utilized to
prompt chromosomal breakage and their
resulting end from pollens and utilizing the
pollens for preparation to deliver haploids in
Citrus, Pear, Apple and so on.
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Some chemicals like colchicine, nitrous oxide,
maleic hydrazide used to eliminate the somatic
cells which might result in haploid productions.

In this cycle haploid got by specific chromosome
end that follows certain inter-specific fertilizations.

Haploid recovery through unpollinated female
gametophytes is typically portrayed as haploid
parthenogenesis. The strategy is for all intents
and purposes not practical except if explicit
markers utilized for choice.

IN VITRO TECHNIQUES FOR HAPLOID
PRODUCTION

Haploid culture is the most popular method used
to produce Haploid plant through male gametes.
Itbecame said that haploid and doubled haploid
was efficiently practiced more than two hundred
species most of them are belongs to annuals. The
fulfilment rate is greater in solaneace, graminea
as comparison to leguminasae and perennial
woody crops. [Wenzel et al., (1995), Bajaj
(1990), Sangwan-Norrel et al., (1986), Dunwell
(1986), Raghavan (1990)].

Examination on haploid production has been
completed on various fruit trees through anther
culture, Ochatt and Zhang (1996). flower bud
was collected from fruit plant at a particular state
of pollen grains development. After that the floral
buds were sterilized with 70 % (v/v) ethyl
alcohol then followed by inundation in sodium
NaOCI (about 1.5% dynamic chlorine in water)
containing a couple of drops of Tween 20, and
lastly washed 3 times for five minutes with sterile
refined water. Petals were removed carefully with
little forceps, and anthers are deliberately
dismembered and put into the culture media.
Then culture medium placed in a culture room
with maintaining 12-18 hours light and 6-12
hours dark at 28 °c. After some day’s anther
produced callus, then callus later produced an
embryo and finally mass development of haploid
plant.

Production of haploid plants can be possible by
using male gametophytic cells (microspores).
Flower bud were collected from fruit plant then
pollens should be separated from anthers by

crushing with glass rod. Then remove the anther
waste by filtering the pollen suspension,
generally this filtering is done because smaller
size pollen did not germinate only large pollens
were considered for culturing, after that pollen
were washed and assembled. Now these pollens
were ready for culturing, then these pollens were
cultured in liquid medium. After some days
pollen produced callus first later produced an
embryo and finally mass development of haploid
plant.

The couple of reports about this technique in fruit
crops are with respect to citrus, Germana et al.
(1996), olive Bueno et al. (2004), and apple
Hofer (2004). Exploration is in progress on
microspore culture of a few genotypes: cherry,
loquat, pear, olive. Germana et al. (1996).

Unfertilized egg cells are used for gynogenesis.
Haploid plant life can be developed from ovary
or ovule cultures. It is possible to trigger
megaspores of angiosperms to develop into a
sporophyte. The flowers so produced are known
as gynogenic haploids. Gynogenic haploids have
been first advanced by means of San Noem
(1976) from the ovary cultures of Hordeum
vulgare. This method changed into later carried
out for raising haploid plants of rice, wheat,
maize, sunflower, sugar beet and tobacco.
Haploid induction through gynogenesis is
popular in onion and sugarbeet but for other
crops it is not preferred due to its low efficiency
Forster et al. (2007).

APPLICATION OF HAPLOID PRODUCTION IN
FRuUIT CROPS

First haploid plant was successfully developed in
kiwi from Gynogenesis Fraser et al., 1991). At
the point when mortally illuminated pillen dust
from flower and capricious male were utilized as
pollinator, the offspring got decreased ploidy
level in numerous genotypes Pandey et al.,
(1990). Dust germination was influenced;
number of reasonable seeds were diminished
because of low natural product set and helpless
natural  product development. It  was
demonstrated that parent genotype impacts the
amount and nature of seedling and haploids
(Chalak and Legave, 1997). Pandey et al. (1990)
and Freser et al. (1991) had the optioned to
develop haploid plants but they failed to deliver
fruitful dihaploids.

Papaya is polygamous in nature however here
likewise anther culture was fruitful. Haploid
plantlets were created under invitro condition
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through anther culture [Litz and Conover (1978),
Tsay and Sue (1985)].

Anther culture was most successful and popular
in citrus to produce haploid plants in various
cultivars. Germana et al. (1996) studied on
microspore culture on various species of citrus
like orange, sour orange, lemon etc. The results
showed that small proembryos, and Multi-
nucleated structures were observed, without
obtaining embryos and plantlets. Haploid plants
were first developed in citrus by using gamma
rays by Karasawa (1971).

The scientists studied on 9 varieties for anther
culture, to see the response of those cultivars and
they saw out of these cultivars 4 cultivars gave
positive results. The cell changes advanced in the
in vitro refined anthers had been portrayed by
using magnifying lens investigation and showed
the existence of pollen dust determined multi-cell
formation that demonstrate re-programming of
pollen Germana et al., (2006).

The researcher found no plantlet were produced,
when they used un-fertilized ovule and ovary to
induce plantlet in vitro condtion, Zhang and
Lespinasse (1988). Portion of gamma ray didn't
influence the dust feasibility and in vitro dust
germination yet it influences fruit set and number
of reasonable seeds. The quantity of suitable
seeds, void seed and seed with just endosperm
were rely upon female genotype [Zhang et al.
(1992), De Witte and Keulemans (1994), Zhang
et al. (1987), James et al. (1985), Verdoodt et al.
(1998) and Nicoll et al. (1987)].Many scientists
studied on anther culture of apple, they
successfully  produced  plantlets  through
androgenesis but the induction rate was very low.
[Xue and Niu (1984), Fei and Xue, (1981)].

Homozygous plants can’t be produced through
selfing in Mulberry, because of dioecious in
nature. It was difficult to produce haploid plant
through anther culture [Jain et al. (1996), Sethi et
al. (1992)] but when researcher used un-
pollinated ovaries, they observed haploid
plantlets were produced in Mulberry through
gynogenesis. Dennis et al. (1999).

In 1996 Kerbellec was successfully developed
haploid plant in Musa acuminate by using anther
culture. Then later in Musa balbisiana banana 41
haploid plantlets were developed from anther
culture. Assani et al. (2003). Bueno et al. (2004)
studied effect of microspore culture on in two
cultivars of olive i.e. Arbequina and Picual. They
found  that  multi-nucleate  microspores
development with division of the microspore.

The researchers used anther of sweet cherry and
successfully developed Haploid callus but failed
to produce plantlets [Hofer and Hanke (1990),
Seirlis et al. (1979)]. like sweet cherry some
researcher practiced anther culture in Prunus
persica, also they got no plantlet through
androgenesis only observed production of callus,
Hammerschlag(1983). Though many researchers
produced haploid plants by using androgenesis
Pratassenja 1939).Kadota et al. (2002) studied on
anther culture in pear, but they were failed to
develop plantlet but they produced 2 embryos
through androgenesis.

Mnay researchers developed haploid callus by
using the anther of grapes and anther culture is
most popular method in grapes from long ago,[
Kim and Peak, (1981), Gresshoff and Doy,
(1974), Cersosimo (1986)].

Many scientists studied on culturing anther in
grape and successfully developed haploid
plantlets [Bouquet et al. (1982), Hirabayashi and
Akihama(1982), Mauro et al. (1986)]. Mauro et
al. (1986) found that 2n somatic embryoid was
produced by using anther culture in grapes.
Mullins and Rajasekaran (1979) studied on
compositions of growing media and condition of
culture; affect the anther production in grapes.

CONCLUSIONS

Several generations of selfing is required to
develop a pure line through conventional
breeding method. Some constraints of fruit crops
are heterozygosity in nature, long reproductive
cycle, and sometimes some fruit crops self-
incompatibility in nature, so in breeding method
it is difficult to produce haploid plants. So
improve the efficiency and the speed production
of haploid plant, some researchers used
androgenesis or gynogenesis in vitro condition
and successfully haploid plant in fruit crops like
citrus, kiwi, apple, pear, plum etc.
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