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Introduction of base line and
receiving sterile culture of sugar
sorghum (Sorghum saccharatum

(L.)Pers.)

HagedeHo pe3ynemamu sgedeHHs 8uxidH020 Mamepianay ma OmpuUMaHHA CMepusbHOL Kylemypu
€Op20 YyKpoBozo, tio20 NO/IbOBY CXOXICMb MA XUMME3OAMHICMb HACIHHA PI3HUX copmis ma Ppak-
y(ti. BcmatoesieHo, wjo cxo0u copao yykpoeozo Ha OUIAHKAX (3 BUCIBOM KDYNHOL PPakyil HaciHHs
3'A8/1A0MbCA PAHiWe NOpIBHAHO 3 OPIBHUM HACIHHAM. HalicmomHiwa pi3HUYA 8 Yaci nosisu cxodis
CnocmMepi2aemeCca MK 8eUKUM [ OpiOHUM HACIHHAM, 8 MOU 4Yac AK MDK cepedHIM ma 8e/ukuM 8io-
MIHHICMb Y NosBL CX00i8 MeHW KOHMPAcmHa.
Cmitiy Xkumme30amHicme Marome poCaUHU, 8UPOUeHL 3 Be/IUKUX Ma cepedHIX Ppakyiti HaCHHS.
AocnidxeHo 8nsius pisHUx XIMIHHUX peazeHM(8 [ ekcno3uyili Ha BUXIO CMePU/bHUX | XUMMe30amHux
ekcnaaHmie. Hatisuwjuti 8i0comok cmepuibH020 ma Xumme30amHo20 HaciHHA copao 6ys10 3a 8UKO-
pucmanHa po34uHy 35% buiusHu 3a ekcno3uyii 35-40 xsunuH, wo 3abeznequsno cmepunsHux — 100%
ma xummezdamHux — 93,0% ekcnaaHmie.
Hausuwut 8i0comok cmepusibHUX | XUMME30amHux MUDK8Y3/1i8 COp20 OMPUMAHO 3a eKcno3uyi
35-40 xgunuH ma 0,2% po34uHy cynemu.

Knrouosi cnosa:

COpro, BUXIAHWIM MaTepian, HaCiHHA, CTepuAi3aLis, XNTTE3AATHICTb, EKCMNAHTW.

Introduction. Considering the
importance of production of alter-
native types of biofuel that can be
obtained from agricultural bioen-
ergy feedstock, it is necessary to
develop breeding of energy crops.
In the world of breeding practice
for acceleration of its productiv-
ity use biotechnological methods
which allow not only to reproduce
and store the materials created by
traditional methods, but also to
obtain new forms based on the ad-
vanced achievements of biotech-
nology [1, 2]. Therefore, the goal
of the research was to establish
the influence of the size and the
weight of sugar sorghum seeds
on its sowing properties and to
develop introduction of the base
line and its sterilization by using
different explants.

Materials and technique of
researches. The research were
carried out in Sector of Culture of
Tissues and Plants in vitro of De-

partment of Genetics and Cytol-
ogy and Sector of Seed Farming of
Biopower Cultures of Institute of
Bioenergy Crops and Sugar Beet
NAAS of Ukraine.

Experiments with seeds were
made on standard and generally ac-
cepted scientific techniques [3, 4].

As source material for receiving
sterile culture used seeds and in-
ternodes of hybrids of sugar sor-
ghum: Medovy, Nectarny, Sylosny
42. Cultivation was carried out
in the thermal areas at tempera-
ture of 24 + 2 °C, illumination of
3000-4000 lux, relative humidity
of 65-70% and the photoperiod -
16 hours.

Sterilization of explants was
carried out by dichloride solution
of mercury (mercuric chloride),
aqueous solution of sodium hy-
pochlorite, chloramines at various
concentration and expositions.

Efficiency of sterilization defined:
for 5-10 days percent of sterile

explants, and for 10-14 days — vi-
able.

Materials and tools, ware and
nutrient mediums prepared ac-
cording to the standard tech-
niques [ 5, 6].

For further cloning of bines
used modified solid nutrient me-
dium by prescription of Murasihe
and Skuga [7, 8].

The resulting digital material
was processed according to con-
ventional methods [8].

Results and discussion. The
main condition for a successful
receiving of the base line is the
sterilization of plant objects con-
sisting in killing of the fungal and
bacterial spores on the external
surface without damage of inter-
nal tissues. For this purpose use
various sterilizing agents.

From the literature it is known
that for superficial sterilization of
plant tissues using compounds
containing active chlorine (so-
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dium hypochlorite, calcium hy-
pochlorite, chloramines), mercury
drugs (corrosive sublimate, diacid)
and oxidizers (hydrogen peroxide,
potassium permanganate), ethyl
alcohol, rarely — the concentrated
sulfuric acid, preparations of ni-
trate silver and antibiotics [1].

Type of sterilizing material, its
concentration and duration of ap-
plication depend on the density
and sensitivity of tissues will be
sterilized. The right choice of steril-
izing material is that it has harmful
affected all microorganisms and
at the same time marginally dam-
aged tissues. One more important
condition is that sterilizing mate-
rial should be easily removed from
tissue by washing with distilled
water or decompose. Otherwise
there is a poisoning of tissues that
negatively influences viability.

Seeds of sugar sorghum are dif-
ferentonformand color: oval, egg-
shaped, barrel-shaped, rounded,
elongated and another; in size —
large (the mass of 1000 grains
is more than 25-30 g), medium
(mass of 1000 grains is 20-25 g)
and small (the mass of 1000 grains
is less than 15-20 g); on tunica col-
or — white, orange, brown, cream
and other colors and shades; on
prevalence of skin — membranous
and bare granular [4].

Data of phenological obser-
vations show that shoots in ar-
eas with a large fraction of sow-
ing seeds there is usually earlier
spire compared with small seeds.
It should be noted that the most
essential time difference of emer-
gence of shoots is observed be-
tween big and small seeds, while
between average and big distinc-
tion in emergence of shoots less
contrast. In areas with big sowing
seeds shoots appear for 2-3 days
earlier compared to plots where
sowed small fractions of seeds
however further the difference of
approach of fenophase is leveled.

Daily calculation of quantity

Table 1

Dynamics of of germination and field emergence of seeds of sugar sor-
ghum depending the mass of 1000 seeds, 2009-2012 rr.

Mass of 1000 | Number of plants came up from early germination by days, %
Variant | seeds,r | the first | thesecond | thefifth | the seventh | full sprouts
Sowing:
Mixture 17-20 40.2 531 59.2 614 85.7
big 25-30 57.6 64.3 74.3 817 90.3
average 20-25 514 58.6 67.1 68.6 89.1
small 15-20 143 40.0 429 47.1 79.1
HiPgys 4.6

of plants, came up within 7 days,
from the date of emergence of
shoots showed that large seeds
germinate more intensively and
for the 2nd day from the begin-
ning of emergence of shoots, the
quantity of the sprouted seeds
reaches 64.3%, while for seed-
ing of small seeds only 40%. The
same tendency was observed and
for the seventh day - field viabil-
ity of seeds of small fraction was
34.6% lower. For seed mixture,
field viability for the seventh day
was 14.3% higher than than in
small quantity and 20.3% less than
seeding by large seeds (tab. 1).

To obtain high yields it is impor-
tant not only receiving full-fledged
shoots, but also providing condi-
tions for preservation of plants by
the end of the growing season in
order to have the optimum num-
ber of plants per unit area. By re-
sults of researches it is established
that the plants which have been
grown up from big and average
fractions of seeds have steady vi-
ability. Number of surviving plants
by sowing seeds of large and me-
dium-sized fractions is 89-94%,
while in areas with sowing small
seeds — no more than 84%, and a
mixture — 86.1%.

By results of laboratory and
field researches as the base line
it was chosen seeds of sugar sor-
ghum an average in size and yield
of 2012 (fig. 1).

For sterilization we used: mer-
cury dichloride, aqueous solution
of sodium hypochlorite, chloram-

ines on expositions of 20-25 and
35-40 minutes. In laminar camera
shoots were transferred to the
sterile bottles, filled with 0.2 and
0.4% solution of corrosive subli-
mate and closed lids. For better
sterilizing flasks were placed on
shaker. In 20-25 and 35-40 min-
utes solution of corrosive subli-
mate was poured into a special
container and washed three times
with sterile distilled water, chang-
ing the water every 15-20 minutes.
Sterilized material was removed
on filter paper, which sterilized in
the autoclave under pressure of
1.5 atm for an hour and dried up
in the dry-heat oven at 100 °C, cut
off with sterile scalpel particles
of tissues cuts that directly have
contact with the sterilizing solu-
tion. Explan length 1.0-2.0 cm was
planted on sterile environment for
clonal microreproduction.

The results of the data indicate
that at sterilization by corrosive
sublimate at concentration of
0.4% and an exposition of 20-25
minutes it is provided 100% ste-
rility of seeds and internodes, but
there is no viable explants. Reduc-
ing the concentration of 0.2%, and
increasing the exposition of 35-40
allowed to receive 100% sterile

Figure 1. Sugar sorghum seeds.
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Table 2

Effect of sterilization on the viability and sterility of explants

Concen- | Expo- Explants, %
Sterilizing material | tration, | sition, sterile viable

% min. | seed [ internode | seed internode
corrosive sublimate 04 | 20-25| 100.0 100.0 - -

0,2 |35-40| 100.0 98.0 - 76.3
sodium hipochlorite | 35 | 35-40| 100.0 95.0 93.0 -

45 20-25| 876 63.2 - -
Chloramine 35 |35-40| 614 50.1 - -

45 20-25| 60-,5 45-6 - -

Figure 2. Sterile and sprouted sorghum seeds.

Conclusions. Seeds of sugar
sorghum of large and medium
fractions has field germination
(68.6-81.7), so they are more valu-
able seed grain than seeds of small
fraction.

The plants which have been
grown up from large and average
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of seeds of sugar sorghum 35%
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expositionfor of 45 minutes that

BUKOPWCTAHA NITEPATYPA

and 76.3% viable internodes. By
using sodium hypochlorite and
chloramines it is not noted vi-
able internodes and found a low
percentage of sterile explants. It
should be noted that the highest
percentage of sterile and viable
seeds of sorghum was when using
sodium hypochlorite solution of
35% at exposition 3540 minutes,
which provided 100% sterile and
93.0% viable explants (Table 2).

Figure 3. Sterile and sprouted sorghum internodes.

provides receiving 92% of sterile
and 86% of viable explants.
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tion of 35-40 minutes and 0.2% of
solution of corrosive sublimate.
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