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INTRODUCTION

Long time haploids available to higher plants
were  spontaneous, rare  occurrences  of
"abnormalities" that may occur during sexual
reproduction, or the results of the application of
specific experimental procedures, almost all of which
originated in the egg cell, or in male gametophyte
cells. Androgenetic and experimental ginogenesis has
made it possible to obtain haploids in many plant
species that are used for the creation of new
genotypes.

A common characteristics of all haploids
appeared at superior plant species is represented by
the low vitality and slow development due to the so
called “haploid depression”, state originated in the
hemizigotic structure of haploids. Thus, in generally,
on observe a diminution of some chemical
components quantity, like alkaloids and volatile
acids, diminish that is not always proportional with
the ploidy degree.

Taking in consideration the fact that in the
literature there are few citations for researches
regarding the organic chemical composition of
haploid plants obtained in “in vitro” conditions,
comparatively with the origin forms and no citations
regarding the soluble sugars compositions we
aimedtoward these objectives at wheat (Zriticum
aestivum L.), sugar beet (Beta vulgaris L.), sunflower
(Helianthus annuus L.) and potato (Solanum
tuberosum L.), obtained from unfertilised ovaries and
ovules through experimental gynogenesis.

The purpose of this study is a better
understanding and knowledge of the biochemical
transformations that occur during the development of
haploids and a better integration of these plants in the
breeding processes.

MATERIAL AND METHODS

The qualitative and quantitative chemical
analyses were accomplished in fully developed
plants, with an average length of 10-12 cm, obtained
in culture “in vitro” directly from ovules or from
callus with gynogenetic origin, after the estimation of
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chromosome number in the root meristems. As
control we utilised 2n plants with the same length
obtained through the germination of corresponding
donor plant seeds. The plant material was first weight
and dried in oven at 50°C for 24 hours, and then
reweighted for the determination of dry substance
content and the drying efficiency.

The probs thus prepared were subjected to the
qualitative chemical analysis. The quantitative
analyses were accomplished in fresh material. The
fresh plant material was first weighted and than
subjected to extraction with methanol 70%.

The plant material, which represents the
probes (haploid plants and diploid plants as control)
in different quantities, varying between 0.850 and
3.907 g, was extracted with dichloromethane through
repeated reflux.

The dichloromethane extracts were filtrated,
keeping only the vegetal residue. After depletion
with dichloromethane, the vegetal residues were
subjected to extraction with methanol, at reflux, until
the methanolic solutions became colourless. The
methanolic extracts were concentrated through
distillation and than processed for chromatographic
analysis on thin layer. In order to accomplish this, the
stationary stage — silica gel with binder plaster of
Paris, was laid in thin batch on glass plate TCL 20 x
Scm.

Chromatography on paper. The hydrolyzed
extract was chromatographed on Whatman 1 paper,
the eluent being composed of the mixture: n-butyl-
acetone-water alcohol (4: 1: 5) or n-butyl-pyridine-
water alcohol (6: 4: 3). The discovery was performed
with a solution of the periodic mixture of benzidine
and diphenylamine-aniline, followed by heating to
105 © C. The standards used were: galactose (GAL),
glucose (GLU), fructose (FRU), arabinose (ARA),
xylose (XIL), mannose (MAN) and sucrose (ZAH).

Thin layer chromatography. The aqueous
extracts were subjected to the hydrolysis reaction and
then chromatographed. As a support Kieselgel 60,
Fertigplatten (10x20cm) was used; the n-butanol-
acetone-acetic acid-water mixture (35: 35: 10: 20)
was used as the eluent. The discovery was carried out
by spraying with the periodic mixture of benzidine



and diphenylamine-aniline followed by heating at
105 ° C. The standards used were the same as in the
case of paper chromatography.

Quantitative dosing. In its initial form, the
quantitative analysis is represented through an
appreciation of intensity of coloration in spot
comparative with a scale of colours obtained based
on spots with known sugar content (method Souchon
and Granau, 1976).

The visual appreciation was compared with
the spectrophotometer method. The etalon curves
obtained through the photometring of sugars etalons
at specific length wave, were utilised for the
quantitative determinations by applying the low of
Lambert- Beer:

A = ¢ bc, where:

A = absorbance;

€ = molar absorbtivity;

b = the thickness of absorbing layer;

¢ = concentration.

Each solution of sugars has a certain molar
absorbtivity (epsilon) whose value was taken from
the specialty tables. The curve thickness in which the
measurement was accomplished was lem. The
probes concentration was graphically determined,
after the absorbance was read, according with the
formula: ¢ = A / ¢ b (mol/ml).

RESULTS AND DISCUSSIONS

From the aposs extract they determined the
free oases resulting from hydrolysis. The aspects of
the chromatograms are shown in Figures 1 and 2.

On wheat has been identified 5 sugars in the
diploid plant at Rf corresponding to arabinose (0.64),
mannose (0.63), fructose (0.63), galactose (0.48) and
sucrose (0.46) were identified in wheat. In the
haploid plant there are 3 spots corresponding to
arabinose (0.64), mannose (0.63) and fructose (0.63).

All sugar used as a standard in the diploid
plant, except for galactose, has been identified in
sugar beet.

There is also a different spot from the
standards used. Only 3 spots in the haploid plant are
present, at Rf = 0.65 corresponding to xylose, Rf =
0.54 corresponding to glucose and Rf = 0.48
corresponding to galactose. And in this sample there
is a different spot from the standards and is not
present in the donor plant.

In the extract obtained from the sunflower
diploid plant, 4 sugars were also found as standard:
xylose (Rf = 0.65), arabinose (0.64), mannose (0.63),
fructose (0.63). In the haploid plant, only 3 sugars
present in the donor plant were identified with lower
intensity spots at Rf = 0.65, corresponding to xylose,
Rf=0.63 mannose and Rf = 0.63 fructose.

The diploid plant potato has 5 spots
corresponding to arabinox, mannose, fructose,
galactose and sucrose on the chromatogram, while
the haploid plant has only 4 less well-known spots
corresponding to arabinoze, mannose, fructose, and
sucrose.

Qualitative analyzes on samples of plant
extracts from in vitro haploid plants and donor
diploid plants were supplemented with quantitative
analysis performed on thin layer chromatography and
confirmed by spectral data. The results of the
quantitative analysis are shown in Table 1, fig. 1.

It is found that in haploid plants, in all studied
species, the sugar values are low, compared to the
corresponding diploid plants. Interestingly, some
sugar beet haploids have unidentified sugars in 2n
donor plants.

Table 1 shows that in some haploid haploid
chromosome sets and small cell size, so with low
biosynthesis, the amount of sugar in the plant extract
is almost equal to or even slightly exceeds the value
of the donor plant. This is the case for fructose in
wheat, sunflower and potato and sucrose wheat
haploid.

Table 1. Comparative content of soluble sugars in haploid and diploid donor plants, expressed in values
evaluated at the integrator for the corresponding spot

No Sugars Rf Wheat Sugar beet Sunflower Potato

2n n 2n n 2n n 2n n
1 Xylose 65 - - (14) ©) [€8)) “) - -
2 Arabinose 64 (€2)) (21) (22) - ) - (14) 7
3 Mannose 63 3) (traces) ®) - 2) - (10) “4)
4 Fructose 63 (57) (36) (76) - (51 (traces) (64) (36)
5 Glucose 54 - - (84) (40) - 31) (141) -
6 Galactose 48 41 - - (12) - - - -
7 Sucrose 46 (62) (41) (93) - - - (72) (36)
8 Other sugars - - - + + - - - -

Legend: + = present; - = absent; ( ) = quantitative

Obs. = Rf values are valid for the elution systems: acetone-n-butanol-acetic acid-water.
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Fig. 1. Graphic representation of sugar content in haploid (n) plants and
control plants (2n)
CONCLUSIONS identified in the 2n plants, or in almost equal
quantitative values, or higher that the 2n donor plant
The results of the chromatographic value (case of sugar beet).

examination and UV-VIS spectral analysis of the
oases showed diminished proportions of the
substances synthesized in haploid plants obtained in
vitro compared to the donor diploid plants.

On chromatograms of haploid plants there is a
lack of sugars identified in the donor diploid plants,
but also the presence of new or synthesized sugars in
a similar proportion or slightly exceeding the value
recorded in the diploid plant.

It is possible that by doubling the number of
chromosomes, some dihaploids may show improved
performance in the production of sugars.

ABSTRACT

The soluble sugars that are present in the
haploid plants of 10-12 cm length obtained by
gynogenesis ,,in vitro” via the culture of nonfertilized
ovaries and ovules have been identified and
quantitatively measured in wheat (Triticum aestivum
L.), sugarbeet (Beta vulgaris L.), sunflower
(Helianthus annuus L.) and potato (Solanum
tuberosum L.) by using the chromatographic method
upon thin larger and UV-VIS spectrophotometry.

Diploid plants of the same length where used
for control. They were obtained by germination of
the donor plants seeds from where ovaries and ovules
for cultivation in vitro were sampled. Thus, it is
found that in the haploids obtained in vitro, for all
studied species, the values of sugars are in general
clearly low, as compared to the control diploid
plants.

The haploid plants chromatograms show also
the lack of some sugars identified in the control
diploid plants. It is interesting to note that in some
haploids new sugars appear, but they are not
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