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Abstract. There is still no consensus on the composition of nutrient media
for various genotypes, and the improvement of their composition is still an
urgent problem, the solution of which can significantly speed up and
facilitate the breeding process, both in traditional and heterotic breeding. In
this regard, the main goal of the study was to compile new variants of
nutrient media and establish the relationship between changes in the
components of the medium and the efficiency of callus formation.
Previously, we showed the advantage of the RZ nutrient medium (Raina,
Zapata.1997) over the N nutrient medium (Nitsch, Nitsch 1969) for domestic
varieties and hybrids, but to further increase the efficiency of callusogenesis,
5 variants based on the RZ nutrient medium were developed. The nutrient
medium R1 was characterized by a reduced content of CaCl2-:2H20 by
almost three times, however, the results obtained on it were significantly
better than on the initial nutrient medium RZ.

1 Introduction

Different genotypes require different amounts and ratios of growth regulators [9, 13, 16].
Rice of the indica subspecies requires higher concentrations of exogenous hormones than
rice of the japonica subspecies [1, 5, 15]. Since the first works on rice tissue culture, most
researchers have used 2,4D as a dedifferentiator for the induction of rice callus. However,
Chen S. and Lin M. found that 2,4D has an inhibitory effect on organogenesis in the culture
of rice anthers [6, 7, 16]. Recently, several new nutrient media have been proposed for the
cultivation of rice anthers, which differ from the generally accepted medium by the salt
content of N6: increased KNO3, KH2PO4, MgSO4-7H20, MnS0O4:4H20, ZnS04-7H20,
H3BO3, CaCl2:2H20 and a lower content of (NH4)2SO4, as well as a higher content of
vitamins and growth regulators (Table. 1) [3, 4, 10]. The use of only the ammonium or nitrate
form of nitrogen led to a decrease in the efficiency of the cultivation of anthers.
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The change in the concentration of other salts did not give a significant effect on the yield
of regenerants [11, 12, 14]. Summarizing the above, we can conclude that there is still no
consensus on the composition of nutrient media for various genotypes, and improving their
composition is still an urgent problem, the solution of which can significantly speed up and
facilitate the breeding process, both in traditional and heterotic breeding [2, 8, 17]. In this
regard, the main purpose of the study was to compile new variants of nutrient media and
establish the relationship of changes in the components of the medium with the effectiveness
of callus formation.

Table 1. Composition of standard nutrient media used in the work

Code Component RZ, mg/l N6, mg/l MS, mg/l
1 2 3 4 5
ST 1 KNOs 3134 2830 1900

MgSO04-7H20 370 185 370

ST 2 MnSO4-4H,0 223 4,4 223

ZnS04-7H,0 8,6 1,5 8,6

(NH4) 2SO4 320 463 1650

KH2PO4 540 400 170

ST 3 KI 0,8 0,8 0,83

H3BO:s 6,2 1,6 6,2

ST 4 CaCl2-2H20 440 166 400
FeSO4-7H20 27,9 27,8 27,8

NaEDTA-2H>O 37,3 373 37,3

ST 5 NaxMOO4-2H20 0,25 0,25
CuSOs4-5H20 0,025 0,025
CoCl2:6H20 0,025 0,025

thiamine HCI 2 1 0.4

N pyridoxine HCI 2 0,5 0,5
Vitamins nicotinic acid 2 0.5 0.5

glycine 2 2 2
2,4D 0,5 2
kinetin 0,5 0,5
Hormones
NAA 2
Maltose 40¢g
Sucrose 30-60g
Agar S5¢g 7-8¢g

2 Materials and methods

The selection of panicles was carried out in the morning hours, based on cytological
observations of the stage of development of microspores and morphological features: the
distance between the flag and the subsequent leaf, the intensity of color of the flower and
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anthers. Panicles of rice in the leaf vagina, with microspores in the late unicellular/early
bicellular phase of development, were cut 2-3 days before sweeping, after treatment with
alcohol for sterilization, placed in a glass of water, covered to prevent dehydration. Stored in
the refrigerator at a temperature of 7-90C for 7-12 days. Rice panicles were sterilized using
4% sodium hypochlorite (NaClO) for 20 minutes and washed three times with sterile water
autoclaved at 1.5 atmospheres for 1 hour. All the rules of sterility developed for tissue
cultivation were observed in the work. The manipulations were carried out under aseptic
conditions in boxing. Bactericidal lamps were used to sterilize the box, while partial
sterilization of the instrument took place. There are anthers in the box for a medium pre-
autoclaved for 20-25 minutes at 1.2 atmosphere. 100 anthers were planted in Petri dishes,
incubated at a temperature of 24-260 C in the dark, callus counting began on day 30, and was
carried out after 10 days. To increase the efficiency of the analysis, the results were divided
into groups according to the number of callus. The first group is from 1 to 5 callus per Petri
dish, the second is from 5 to 10, the third is from 10 to 15 pieces, the fourth is more than 15
pieces.

3 Results and discussion

Previously, we showed the advantage of the RZ nutrient medium over the N nutrient medium
(Nitsch, Nitsch 1969) for domestic varieties and hybrids, but 5 variants based on the RZ
nutrient medium were developed to further improve the efficiency of callus formation (Table

2).
Table 2. Differences in the composition of the nutrient media used
Nutrient medium | CaCl:2H20 | NAA | 2,4D | (NH4)2SOs4 | MgSO4-7TH20
RZ 440 2 0,5 320 370
R1 150 2 0,5 320 370
R2 440 - 0,5 320 370
R3 440 2 2 320 370
R4 440 2 0,5 231,5 370
RS 440 2 0,5 320 185

Anthers of various short-grained and medium-grained varieties of domestic breeding
were planted on all variants of nutrient media, the results are presented in Table 3.

Table 3. Variants of nutrient media, amount of work, reliability of differences in nutrient media for
callus formation

Nutrient Average value, Nur.nb.er of Standard Average error,
. Petri dishes, .

medium pcs. pes deviation, pcs. pcs.
Rz 6,46 53 4,20 0,52
R1 8,59 22 4,60 0,41
R2 7,67 25 5,88 1,21
R3 7,57 28 4,84 0,91
R4 7,47 27 4,69 1,04
R5 7,48 21 4,93 1,07

Average 7,60 349 4,99

value
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The nutrient medium R1 was characterized by a reduced content of CaCI2:2H20 by
almost three times (Fig. 1), however, the results obtained on it were significantly better than
on the nutrient medium RZ, the number of cups with a high callus content increased, and the
callus formation on it was significantly higher than on other variants of nutrient media.
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Fig. 1. Callus formation on nutrient media RZ and R1 (%)

Nutrient media R2 and R3 were superior to other variants of nutrient media in callus
formation, with the exception of R1, however, due to a small sample, this difference was not
significant, in future work it will be necessary to repeat these variants with a larger sample.
On the nutrient medium R3, the number of cups with a callus of more than 15 pcs. almost
doubled, on the nutrient medium R2, this indicator increased 3 times (the number of cups
with a callus of more than 15 pcs.) (Fig. 2).
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Fig. 2. Callus formation on nutrient media R2 and R3 (%)

Analysis of the composition of nutrient media showed that the nutrient medium R2 was
characterized by the absence of naphthyl acetic acid NAF (0), that is, the combination of a
decrease in the amount of hormones increased the yield of callus. The nutrient medium R3
was characterized by an increased content of 2,4D, the result on it surpassed others on this
nutrient medium with the exception of the nutrient media R2 and R1.

On the nutrient medium R4, the content of (NH4)2SO4 ¢ 320 grams was reduced to 31.5,
as on the nutrient medium C [9], while callus formation increased compared to the initial
version of the nutrient medium. On the nutrient medium RS, the content of MgSO4-7H20
was reduced from 370 grams to 185, as on the nutrient medium C, while callus formation
also increased compared to the initial version of the nutrient medium (Fig. 3).
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Fig. 3. Callus formation on nutrient media R4 and R5 (%)

From all the above, it was concluded that all variants of nutrient media showed a positive
effect, its maximum value was on the nutrient medium R1 with a three-fold reduced content
of CaCl2 -2H20.
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Fig. 4. Callus formation on the developed nutrient media in comparison with the RZ standard

Nutrient media R2 and RZ are the most versatile, most of the genotypes form a callus on
these nutrient media. Nutrient media R1, R2, are more specific and allow you to get a large
amount of callus in a smaller number of variants. For domestic short-grain and medium-grain
varieties, among the developed nutrient media, the most suitable were the nutrient media RS,
RZ, RI1. Moreover, the nutrient media R1 and R5 did not show good results in all
combinations, the nutrient medium RZ was suitable for a larger number of samples.

Significantly, due to small samples, the nutrient medium R1 differed for each variant of
the nutrient media, but a positive effect was noted in all 5 variants.

4 Conclusions
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Nutrient media R2 and RZ are the most versatile, most of the genotypes form a callus on
these nutrient media. The nutrient medium R1 is more specific and allows obtaining a large
amount of callus from a smaller number of samples.

The nutrient medium R1 is characterized by a reduced content of CaCl2-2H20 by almost
three times than the standard RZ.

Due to the less significant effect on the callus formation of other variable components of
the environment, their reliable influence has not been established, although their positive
effect has been noted, a further increase in the sample is required to confirm the result
obtained.
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