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Abstract. In selection a breeding of plants with medicinal and economic
importance, a first step represents obtaining a very diverse biological material, and
inducing an individual variability of large amplitude. The agriculture practice has
proven that the tendency towards variability, manifested at any species, increases after
the intervention with different physical, chemical and biological factors, known under
the name of mutagen factors. In the present paper we are restore some biometrical and
morpho-anatomical observation regarding to generation M1 of Papaver somniferum.
This generation was obtained from treated seeds with three types of chemical mutagen
agents, like: colchicine, ethidium bromide and acid 2,4-D, in concentration of 0.01%,
0.02%, 0.03% and 0.04%, each concentration having six hours for action time. Each
concentration applied it was considerate like an experimental variant. After the
determination of glucids, lipids and brut protein quantities were being remarkable only
the variant 0.04%, at others variants establish the values very appropriate with the
control, that’s why didn’t presented in the present paper.

Rezumat. [n selectia si ameliorarea plantelor cu importantd medicinald si
economica un prim pas il constituie obtinerea unui material biologic foarte divers,
dovedit ca tendinta spre variabilitate, manifestata la orice specie, creste in urma
interventiei cu diversi factori fizici, chimici sau biologici, cunoscuti sub numele de
factori mutageni. In prezenta lucrare redidm unele observatii biometrice i morfo-
anatomice cu privire la generatia M1 de Papaver somniferum. Aceasta generatie a fost
obtinuta din seminte tratate cu trei tipuri de agenti mutageni chimici, §i anume:
colchicina, bromura de etidium i acidul 2,4-D, in concentratii de 0,01%, 0,02%,
0,03% si 0,04%, fiecare concentratie avand ca timp de actiune sase ore. Fiecare
concentratie aplicati a fost consideratd ca variantd experimentald. In urma
determinarii cantitatii de glucide, lipide si proteina bruta s-au remarcat modificari
cantitative doar la varianta 0,04%, la celelalte variante constatandu-se valori foarte
apropiate de martor, din acest motiv nefiind prezentate in prezenta lucrare.

MATERIAL AND METHOD

Biological material it was represented by plants from M1 generation of Papaver
somniferum, variety De Botosani. Plants of M1 generation belonging from the seeds treated
with mutagen agents: colchicines, ethidium bromide and 2,4-D acid, in concentration of
0.01%, 0.02%, 0.03% and 0.04%, each having six hours for action time. Used
concentrations were considerate experimental variants.

As part of this generation it was being made the biometrical measurements at height
plants and the dates were process by statistical method of variance analyses and limited
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differences. The quantitative determination of glucides, lipids and brute protein was done to
level of roots, stems, leaves, capsule’s and seeds.

Quantitative determination of glucides were realised by Bertrand and Borell method,
the lipids contents by Soxhlet method, ad brute protein by determining the total nitrogen. The
total nitrogen was multiply with 6.25, because, in conventional mode, it is admitted that the
medium value of nitrogen content from the protein substances from plants it is 16% (at 1g N
corresponding to 100/16 = 6.25g proteins).

RESULTS AND DISCUSSIONS

From dates presented in table 1, it can be observe that, in generation M1, the
plant height it was influenced significantly by mutagens used and their concentrations.
The biggest height of plants, in M1 generation, indifferent of applied concentrations it
was registered at variants treated with ethidium bromide (95.36 cm — 102.19 cm),
followed by those treated with colchicines. The smallest medium height of plants was
registered to variants treated with 2,4-D (87.79 cm — 94.60 cm).

The higher inhibitory effect on growth process of height was established at
variants treated with 2,4-D, followed by those with colchicines. At some others variants
was established a growth stimulation, much more superior to control, the maximum
height being at 102.19 cm registered to variant 0.03%, ethidium bromide. The standard
deviation and the variability coefficient had small values at variants treated with
mutagens, comparatively with the control, exception making only the variants treated
with 2,4-D.

Table 1

The value of statistical index at plants height after the treatment with
mutagen agents

Statistical index
Substances Concentration - -

XtsX s s %
Control 90,79+1,0 7,10 7,82
0,01% 89,31 £0,95 6,75 7,56
Colchicine 0,02% 94,06 + 0,84 5,94 6,32
0,03% 99,45 + 0,59 4,23 4,25
0,04% 88,57 + 0,97 6,83 7,71
0,01% 98,58 + 0,34 2,38 2,42
Ethidium 0,02% 100,89 + 0,35 2,51 2,48
bromide 0,03% 102,19 £ 0,35 2,53 2,48
0,04% 95,36 + 0,31 2,62 2,75
0,01% 94,60 £ 0,74 5,24 5,54
0,02% 89,24 £ 0,97 6,91 7,74
2,4-D acid 0,03% 88,38 £ 0,98 6,93 7,85
0,04% 87,79+ 1,0 7,07 8,05
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The ethidium bromide has determinate a ,displace” of variability
coefficients in a category of a decrease variability face of control, which could be
mean that the modifications registered at respectively variants could be the effect
of directly mutagen action.

In function of species, in speciality literature are cited almost the plants
growth inhibitions, after the treatment with mutagen agents, and also their
stimulation (Floria F1., 1989).

The plants treated with colchicines had very significantly values of height
plants at variant 0.03% and distinguish significantly at 0.02% (tab. 2).
Significantly values, but below control were highlight at concentration 0.04% at
colchicines and 2,4-D acid. Colchicines and ethidium bromide determine a
progressive increasing of height plants once with increasing of mutagen
concentration, and the biggest concentration determine a decreasing of plants
height.

Table 2
The synthesis of experimental results for plants height after the treatment

with mutagen substances

Medium % face of
Substances Variant Diferences | Significance
(cm) control
Control 90,8 100,00 0,0 -
0,01% 89,3 98,35 -1,5 -
0,02% 94,1 103,63 3,3 o
Colchicines 0,03% 99,5 109,58 8,7 rE
0,04% 88,9 97,58 -2,2 o)
DL5%=1,8 DL1%=2,9 DL0,1%=5,4
0,01% 98,6 108,59 7.8 fa
0,02% 100,9 111,12 10,1 hal
Ethidium
. 0,03% 102,2 112,56 11,4 Frx
bromide
0,04% 954 105,07 4.6 **
DL5%=1,7 DL1%=2,8 DL0,1%=5,2
0,01% 94,6 104,19 3,8 *
0,02% 89,2 98,24 -1,6 -
2,4-D acid 0,03% 88,4 97,36 2,4 -
0,04% 87,8 96,70 -3,0 o
DL5%=2,7 DL1%=4,5 DL0,1%=8,3

The variants treated with 2,4-D has recording only significantly values face of
control, at 0.01% concentration determine a stimulation of height growth an dat
concentration of 0.04% a inhibition of plants growth.
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Clearly significant effects and very significant of height growth were highlight at
variants treated with ethidium bromide, the height growth achieving in direct
proportionality with the increasing of mutagen concentration and decreasing at the biggest
concentration.

The analyses of glucide content have record a wide quantity of monosaccharide.
Thus, the monosaccharide contents from root vary very much, the biggest quantity
recording at control variant.

In root, face of control variant, at colchicines variant had increased the soluble and
insoluble polysaccharide quantity. The biggest quantity of soluble polysaccharide record
to ethidium bromide and that’s of insoluble polysaccharide at variant 2,4-D. (fig. 1).

Face of control, in the stem, the monosaccharide content decrease at some other
treatment variants. The same phenomenon could be sawing in case of soluble
polysaccharide, until the insoluble polysaccharide quantity increase comparing with
control variant, and exception making the variant treated with ethidium bromide where,
the insoluble polysaccharide quantity it is easy decreased face of control. (fig. 1).
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Fig. 1 The medium glucide content (%) at Papaver somniferum for all types of treatment

The monosaccharide contents from leaves increase comparing with control. The
soluble polysaccharide is in percent of 4.4451% at control and the maximum quantity is
record in the leaves of plants treated with colchicines, 6.7243%. At some other two
treatment variants it could be establish a decreasing of soluble polysaccharide to control
and also to colchicines variant. (fig. 1).

The quantity of insoluble quantity recording an increasing at plant leaves, treated
with colchicines, and a decreasing of them at control an dat variants treated with ethidium
bromide and 2,4-D acid. (fig. 1).

In capsules predominant are monosaccharide and insoluble polysaccharides.
Comparing with control the monosaccharides are in reduced quantities, during the
insoluble polysaccharides are in biggest quantities at variant treated with colchicines.

At all variants of treatment and in all organs plants the disaccharide content is
reduced approaching to disappearances.

In seeds, the monosaccharide content 1s smallest at all variants. The soluble
polysaccharides are revealed in appreciated quantities at control variant, colchicines and
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ethidium bromide and the insoluble are presented in biggest quantities only at control. At
variants treated with 2,4-D the glucides content have values very appropriated between
them. (fig. 1).

In case of 2,4-D treatment it was registered a very significant content at the root
level (6.1734), at this variant recording the maximum content determinates at this
vegetative organ (fig. 2). A significant value and biggest from all variants was recorded at
leaves level (7.4212).

Comparing the lipids values in each vegetative organs establish a progressive
increasing of them at root level for ethidium bromide and 2,4-D treatment. In stem the
biggest values were registered at colchicines variants (fig. 2).

At capsules level we could observe that the substances used had an inhibitory
effect for lipids accumulation face of control where was recorded the biggest value
(11.4972).

After the lipids increasing at capsules level, for each treatment variant, follow a
decreasing of them at seeds level, the bigger diminution registering at colchicines
treatment (6.4132).

The lipids content variation from one organ to another, the biggest quantity finding
in the leaves, followed by stems and capsules (Bodea, 1982), the fact remarkable in our

studies.
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Fig. 2 The lipids content (g% s.u.) from the vegetative organs a
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The brute protein values at leaves (3.3349) are superior face of the stem level
(2.6864). In this case the brute proteins accumulate much more at the capsules
comparing to seeds where recorded sub unitary values (0.9925) are. (fig. 3).

The protein nitrogen has values between 0.1960 and 0.9921, the biggest values
being in root and decreasing in others organs. The medium protein content from
vegetative organ sat all variants of treatment applied at Papaver somniferum increase in
root, stem and leaves and decrease in capsule’s and seeds (fig. 3).

The biggest values was registered in roots in case of 2,4-D treatment, followed
by those from stem (5.4124), leaves (5.2194) at ethidium bromide variant of treatment.

The control recorded the biggest value in capsules outrun with much more
the protein contents from other variants, where their values are more inferior.
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Fig. 3 - The medium content of brut protein from the vegetative organs.

CONCLUSIONS

The strongest inhibitory effect upon the growing height was established at variants
treated with 2,4/D, followed by those with colchicines. The strongest inhibitory effect
upon the growing height process was establish at variants treated with 2,4-D, followed by
those with colchicines. At some others variants it was observed a growing stimulation
more superior face of the control.

The standard deviation and the variability coefficient had small values at variants
treated with mutagens, comparatively with the control, exception making only the variants
treated with 2,4-D. The analyses of glucide content have record a wide quantity of
monosaccharide. Thus, the monosaccharide contents from root vary very much, the
biggest quantity recording at control variant. In capsules predominant are monosaccharide
and insoluble polysaccharides. Comparing with control the monosaccharides are in
reduced quantities, during the insoluble polysaccharides are in biggest quantities at variant
treated with colchicines. Lipids value obtained in each organ had a progressive increasing
at root level for treatments with ethidium bromide and 2.,4-D.

The medium protein content from vegetative organ sat all variants of treatment
applied at Papaver somniferum increase in root, stem and leaves and decrease in capsule’s

and seeds
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