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Abstract

An enhanced method of microclonal propagation of grain legume seeds, including the stages of sterilization
of explants of grain legumes (peas, vetch, beans, lentils, chickpeas) their introduction into in vitro conditions,
actual propagation and rooting of regenerants is presented in the article.

Methods for culturing isolated plant organs, tissues and cells emerged more than half a century ago and
have been constantly improved since then. Work in this direction has led to certain achievements in understanding
the process of plant development.
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Anjarna

Maxkanaga OypIIak AAKBUTIAPBIHBIH JKCIUIAHTTAPHIH (Oyprmak, BeruwmHa, Oypmmax, >KACBIMBIK, HOKAT)
3apapChI3IAHABIPY KC3CHACPIH, OMApAbl invitro sKaFmalimapra CHTI3YAl, PETCHCPAHTTAPABIH HAKTHI KOOSOl MCH
TAMBIPJAHYBIH KAMTHUTHIH [JOHAI-OYPINAKTHI TYKBIMIAPABl MHUKPOKIOHANABI KOOCHTYMIH I KETUIAIPUITCH
OMICIKETIPINTEH.

Oxmmaynanrad MyHICICpi, YImaJapasl sKOHE ©CIMIIK MKACyIIaJapblH ecipy SJICTepl »KapThl FAaCHIPAAH
acTaM yakbIT OYpBIH Maiaa O0JIbI sKOHE COAaH Oepl YHEMI sKeTinaipinyae. by OarbITTarsl >KyMBIC 6CIMAIKTEPIIH
JaMy TPOLCCIH TYCiHy e Oearim Oip KETICTIKTepre OKeIl.

Kinr ce3nep: eciMaikTepAiH MEUKPOKIOHAIIB! KOOCIOL, OTBIPFBI3Y MaTepHabl, OypIIaK JaKbLIIapHL,
invitro.


mailto:elnara.ahmetovaa@mail.ru
mailto:elnara.ahmetovaa@mail.ru

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
136 BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

MHUKPOKJIOHAJIBHOE PASMHOXEHUE 3EPHOBOBOBBIX KYJIBTYP
B YCJOBHUSAX IN VITRO
Kyapun A.l, oaaymun /I.!, Kantap6aesa J.E."", Baiiceut I'.A.!
YHAO «Cesepo-Kazaxcmanckuii ynueepcumem umenu Manawa Kozvibaesar
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu.elnara.ahmetovaal@mail.ru

AHHOTAITHSA

B crarbe npecTaBiIeH yCOBEPIICHCTBOBAHHBIN METOA MHKPOKIOHAIEHOTO PA3MHOKEHHS 3€PHOO0O0BBIX
CCMSH, BKTFOUAFOIIHH 3TANBI CTCPHITH3AMNH HKCILIAHTA 3¢PHOO00O0BEIX KYIBTYP (TOPOX, BHKA, (DACOITB, UCUCBHIIA,
HYT) HX BBCICHHC B YCIIOBHA invitro, COOCTBCHHO PA3MHOYKCHHC H YKOPCHCHHC PCTCHCPAHTOB.

MeToapl KyIbTHBHPOBAHHA H30JHPOBAHHBIX OPTaHOB, TKAHCH M KJICTOK PACTCHHH IOSBHIACH OOJICe
MOJYyBEKA HA3ad M C TEX IIOP MOCTOSHHO COBEPHICHCTBYIOTCS. PaboTa B 3TOM HampaBicHHH NpUBEIA K
OMPEACICHHBIM TOCTIDKCHIAIM B MOHMMAHUH MPOLIECCA PA3BUTHA PACTCHHUM.

Kirouerbie ¢j10Ba: MUKPOKIOHATHHOS PA3MHOKCHHC PACTCHHH, TIOCATOYHBIH MATCPHAI, 3CPHOOOOOBEIC
KyJIBTYPBL, invitro.

Introduction

Peas, beans, legumes, soybeans, chickpeas, chickpeas, lentils, china, and lupins are all
grain legume crops. Due to symbiosis with nodule bacteria, which absorb nitrogen from the
atmosphere, all these crops have a high protein content in the seeds. Many important amino
acids (e.g. methionine, tryptophan, valine, lysine, etc.) are present in protein Additionally, these
plants are useful as food and fodder crops because their seeds contain fats (especially a lot in
soybean), minerals, vitamins A, B1, B2, C, D, E, and PP. They have fiber that helps the
intestines, which causes rapid satiety, and the protein that has amino acids and lysine
strengthens the immune system. Legumes also have the advantage of not accumulating nitrates
and toxic substances [1,2].

It was found that to obtain high-yielding, biotic and abiotic factors resistant leguminous
plant hybrids and varieties, it is necessary to employ modern biotechnology methods. These
methods accelerate and enhance the efficiency of the breeding process [3,4].

Effects of different explants and nutrient media composition on in vitro cultivation were
studied in order to develop a technique for microclonal propagation of grain legumes. Breeders
and biotechnologists can cut research and development time significantly with in-vitro
cultivation.

To achieve the objectives of the study, the following tasks were set:

— to determine the optimal proportions of nutrient media for growth, development, and
in-vitro rooting of the plant;

—to select a sterilising agent with the best disinfecting effect to obtain a regenerant plant.
The research aimis to improve the method of microclonal propagation of grain legumes in vitro.

The main objective: to determine the optimal composition of nutrient medium for growth,
development and further rooting of grain legume crops.

Methods of research

The research was conducted in the “Biotechnology of agricultural plants” laboratory of
ManashKozybayev North Kazakhstan University” NPLC with seeds of “Rafinad” pea variety,
common bean, chickpea ‘Jubilee’, lentil ‘Vehovskaya’, vetch ‘Assorti’.

As explants for tissue culture, mature seeds of various types of leguminous crops (pea, bean,
chickpea, lentil, and vetch) were utilised. Chlorhexidine, Domestos, and chlorine lime solutions
were used to sterilise the explants. Various quantities of substances were employed, and the
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exposure period was 30 minutes. With a few small compositional adjustments made to the
Gamborg B5 nutrient medium, NUC (0.002 mg/g) was introduced, and plant germination was
conducted on the new nutrient medium called ""Bobik." In vitro cultivation lasted 3-4 weeks at
24 °C and in bright light (5-6 weeks). Three to five weeks under phytotron conditions. +20°C
is the temperature. Following the establishment of roots, regenerants are inserted into the soil,
and the temperature is lowered to +18°C before rising to +24°C during flowering.
Research results and discussion

The results of the study showed that the effectiveness of sterilisation was a determining
factor in the success of tissue culture induction. Thus, using chemicals that contained chlorine
guaranteed that the material was sufficiently sterilised. After treating seeds with Domestos
solution, a high level of sterilisation was also noted (95.7%0). Furthermore, it was discovered
that the significant damage caused to the lentil seeds during sterilisation prevented them from
being propagated in vitro (Fig. 1).

Figure 1 Planting of sterile seeds on “Bobik’ nutrient medium, under aseptic conditions

Figure 2. Root system formation in haricot bean on 3-4 days
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The hormonal makeup of the nutrient medium is a crucial component of effective
micropropagation. This is largely dependent on the amounts and combinations of
phytohormones. In this instance, auxin has been employed as a phytohormone most frequently
in the form of a-naphthylacetic acid (ANA) or indolyl-3-acetic acid (I1AA).
In our study, ANA was employed. Itwas found that, although the yield of rooted seedlings was
only 15%, the concentration of ANA in the nutrient medium stimulates the growth of the above-
ground portion of plants following root formation. maximum root formation An2,3,4). average
of two or three pieces of roots, measuring 1.0 to 2.0 cm, were induced by ANA. (Fig. 2, 3, 4).

Figure 3. Root system formation of the Figure 4. The ‘Rafmad’ pea variety
“Yubileinychickpeavariety on 5-6 days with pea seedling formation

Figure 5. Shoot formation in haricot bean Figure 6. “Assorti” Vetch variety with petals
on 7-8 days formed on 2 to 3 pieces.
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Figure 7. Pea plant rooted in vitro Fig gure 8. Planting in the ground

Following planting on nutritional medium, pea and bean seedlings emerged on days three
through six, chickpeas on days five through six, and lentil seeds did not sprout, according to the
findings. In 7-8 days, pea and bean seedlings began to form shoots, yielding a single shoot that
ranged in height from 1.5 to 3.0 cm (Figures 5, 6).

Table 1 displays the development outcomes of microgrowthsutilising the «Bobik»
nutrition media.

Table 1 Morphogenesis olmmicroplants using «Bobik» nutrient medium

Crop Plant height Number of internodes Root formation
pcs mm gr
«Rafinad»pea variety 53,4 35 47 20,3 0,20
Haricot bean 30,2 13 3,6 152 0,05

«Assorti» Vetch 56,1 31 13 304 028
«Yubileiny» chickpea - - - -
«Vekhovskaya» Lentils - - - - -

Grain legume crops' primary nutritional characteristic is their capacity to absorb
phosphorus in forms that are difficult to reach. The metabolism of phosphorus is significantly
influenced by potassium.

A sufficient amount of potassium in the nutritional medium promotes the root system's
development by increasing the usage of even tiny quantities of phosphorus. Thus, it was
determined that the yield of grain legume crops is positively impacted by potassium fertilisers
on a nitrogen-phosphorus background.

In the future, using three to four passes will greatly increase this indicator and quickly
produce the required number of plants for breeders (Fig. 7, 8).

The results obtained will serve as a basis for the development of accelerated
vegetativepropagation of grain legumes.

Conclusions

1 Different ratio of leguminous crops to the composition of the “Bobik” nutrient medium

was revealed. The “Rafinad” pea variety formed the largest number of internodes 3.5 pcs, and
the smallest in common bean 1.3 pcs.
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2. During the research the height of plants was noted, where vetch exceeded by 2.7mm,
in contrast to peas.

3. Root formation of the “Rafinad” pea variety was successful at 4.7pc, less successful
was the vetch at 1.3pc. The Vetch showed a fairly good result in millimetres and grams,
exceeding peas by 10.1mm and 0.08g.

4. At the concentration of ANA 0.002 g/l in the nutrient medium activates the growth of
the aboveground part of plants after the formation of roots. Thus, it provides the highest yield
of plants from one seed.

5. The research revealed that lentils cannot withstand complete sterilisation due to their
structure. At the end of sterilisation, the lentils are highly softened, which led to difficulties in
transplanting and eventually failure of full development.

6. In addition, on the 3-4th day of root system formation, the “Yubileiny” chickpea variety
was infected. Subsequently, it led to difficulties in full development of the plant and resulted in
death.
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