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INFLUENCE OF NUTRITION COMPOSITIONS
ON MICROCLONAL PROPAGATION DIFFERENT GENOTYPES
OF THE WALNUT JUGLANS REGIA L.

Abstract. Walnut is one of the most common nuts in many countries of the world. It is used in cooking and in
traditional medicine. Walnut cultivation on an industrial scale in Kazakhstan began only in 2016-2017, so Kazakhstan
scientists in this field do not yet have any scientific experience.

The article presents the results of studies on the influence of the nutrient medium compositions Murashige-Skoog
and Driver-Kunzhuki on the microclonal propagation of different genotypes of the walnut Juglans regia L. Two
varieties were selected as mother plants: the Uzbek variety Ideal and the Chinese variety Liaohe-1, adapted in the
southeast Kazakhstan. In the course of work, we compared the growth rate of walnut shoots of two varieties on nutrient
media Murasige-Skoog (MS) and Driver-Kunzhuki (DKW) with a concentration of 6-benzylaminopurine (BAP) of
1 and 1.5 mg / . After a month of cultivation of shoots, positive growth dynamics was observed only on MS medium.
On plants of both varieties, the growth rate was slow on DKW medium, the plants had yellow leaves, some shoots
blackened and perished. To obtain high-quality material, as well as to increase the growth rate of shoots, DKW medium
was supplemented with FEEDDHA (119 mg / L) and phloroglucinol (50 mg/L).

As a result of phenological observations: the height of the main shoot, the number of internodes, the formation
of additional shoots, and the state of the plants, it was found that the best nutrient medium for microclonal propagation
of walnut Ideal and Liaohe-1 is a modified DKW medium. MS can only be used at the initial stage - an introduction to
in vitro culture.

Key words: microclonal propagation, culture medium, MS, DKW, BAP, IMC, explants, microplants,
FeEDDHA, phloroglucinol.

Introduction. Walnut Juglans regia L. is one of the most common nuts in many countries of the world.
It has been known since ancient times for its nutritional and medicinal qualities. It contains a large amount
of fats, proteins, minerals, vitamins A, C and group B.

Kazakhstan is located on the northernmost line of the nut growing range; therefore, walnut cultivation
on an industrial scale is possible only in the South Kazakhstan, Zhambyl, Almaty and Kyzylorda regions.
Walnut flowering in the Almaty region occurs during the period of return frosts in late spring. However, in
Saryagash and Kazygurt districts, return frosts occur only one year out of ten, and in Panfilov and Uygur
districts of the same Almaty region — two per decade. Therefore, here you can grow both European and
Turkish, Chinese varieties of nuts [1]. Walnuts can be grown with seeds, as well as grafting. But these
breeding methods cannot guarantee a uniform quality planting material [2]. Industrial cultivation of nuts in
Kazakhstan began only in 2016-2017, therefore, Kazakhstan scientists in this field do not yet have any
scientific developments. In the USA, China, Iran and some European countries, research has been ongoing
for several decades on the microclonal propagation of walnut crops, in particular walnuts, and are
successfully being introduced into the production of planting material [3].

This method of plant propagation is to obtain several thousand genetically identical plant microclones
per year from one vegetative bud. Walnut in an in vitro tissue culture is a labor-intensive culture. One of the
unresolved problems in walnut cultivations includes methods of accelerated reproduction. Microclonal
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propagation of walnut is one such method. The results of research by a number of scientists [4-9]
demonstrated the feasibility of using tissue culture for Paradox mass reproduction (J. hindsi x J. regia) and
to apply this process on a larger scale to ensure commercial demand for walnut seedlings. They obtained
good results on the microclonal propagation of walnuts using DKW growth medium with 1.0 mg / L
benzyladenine (BA) and 0.001 mg / L Indolylbutyric acid (IBA).

Intensive walnut shoot proliferation rate was obtained using a modified MS nutrient medium with
1 mg/L BAP and 0.03 mg /L IBA [5-6]. Marques Silva et al. [ 7] obtained good results in accelerated shoot
propagation using DKWC growth medium and 1 mg /L BAP. Navatel and Bourrain [8] used DKW medium
with BA (0.2 mg /L) and IBA (0.05 mg / L) to obtain starting material for in vitro and further propagation.
They increased the concentration of BAP to 1 mg /L and reduced the concentration of IBA to 0.01 mg / L.

Vahdati K. and others studied dwarf, early walnut genotypes, and DKW medium with 4.4 uM BAP
and 0.05 uM IBA was used for microclonal propagation of shoots. In addition, they obtained good results
in adaptation of walnut shoots in vitro. [9].

According to literature data, scientists K.Kepenek and Z. Kolagasi [10] from Turkey, Rodica Gotea
[11] from Romania, as well as Ricardo J. Licea-Moreno [12] from Spain use two nutrient media for
microclonal propagation of walnuts - Murashige-Skoog medium (Murashige and Skoog medium) [13] and
Driver-Kunijuki Walnut medium [4] some scientists have used the WPM nutrient medium [14].

In particular, different varieties and forms of walnut behave differently on the same nutrient media.
Therefore, for the industrial production of walnuts, optimization of nutrient media at all stages of micro-
clonal propagation is required.

Materials and methods. Two varieties were selected as uterine plants: the Uzbek variety Ideal and the
Chinese variety Liaohe-1. The Ideal variety has already established itself in Kazakhstan with high
productivity, early maturity, stunting and increased frost resistance. The tree gives a good harvest: 120 kg
(from a 12 year old plant). The average mass of the cores is 10 grams. Variety Liaohe-1 is just beginning to
spread in Kazakhstan and has already shown itself as a promising variety for further propagation. This is a
low-growing variety that does not need large areas. The fruits of the Liaohe-1 variety with an average weight
of 20 g have a kernel yield of at least 50%, which is a high indicator.

The source material was taken from trees growing in open ground, visually free from disease, without
frost damage, adapted in the conditions of southeast Kazakhstan (figure 1).

Figure 1 — Uterine Walnut Plant
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The overgrown annual shoots were washed with soap in running water. Next, shoots were cut into
segments 1.5 - 2 cm in size with 1 kidney. In a flask with a triclosan solution, the segments were incubated
on a shaker-incubator at 200 rpm for 1 hour. Then it was washed under running water. Explants were
sterilized under sterile conditions of a laminar box. Consistently: 30 seconds in 90% ethanol, 1.5-2 minutes
in a 0.1% solution of a sterilizing agent, 10 minutes in 150 ml of sterile water with 2 drops of Tween-80,
2 times for 10 minutes in sterile water. At the end of sterilization, the explants were kept in a 0.3% solution
of the ceftriaxone antibiotic before landing on culture media. As nutrient media, MS and DKW media with
a concentration of BAP cytokinin in variations of 1 and 1.5 mg/ L and auxin IMC at a concentration of 0.01
mg / L were selected (table 1). Before adding agar, the pH of the medium was adjusted to a value of 5.6. All
media were autoclaved at 12 ° C for 20 minutes. Explants were cultivated in a light room under fluorescent
lamps with a 16-hour lighting period at an air temperature of 24 - 250C for one month.

Table 1 — The composition of nutrient media used for the propagation of walnuts

. The concentration in the medium, mg /1
Components environment -

Murasige and Skoog DKW
NH4NO3 1650 1416
KNO3 1900 -
Ca(NO3)2*4H20 - 1968
CaCl2 * 2H20 440 149
MgSO4 * TH20 370 740
KH2PO4 170 265
Na2EDTA * 2H20 37,8 454
FeSO4 * TH20 27,8 33.8
MnSO4 * H20 22,3 335
ZnSO4 * 6 H20 8,6 17
H3BO3 6,2 4.8
CuSO4 * 5 H20 0,025 0,25
Na2MoO4 * 2 H20 0,25 0,39
CoClI2 * 2 H20 0,025 -
KI 0,83 -
NiSO4* 6 H20 - 0,005
Me30-UHO3UT 100,0 100,0
Huxortunosas kucinora (PP) 0,5 1,0
Tuamuu-HCI (B1) 0,1 2,0
TTupunoxcun-HCl 0,5 -
0070003031 2,0 2,0
Caxaposa 30000 30000
Arap-arap 8000 9000
pH=5,6

Results and discussion. The introduction of walnut explants into the culture in vitro and the production
of plant material is considered the main stage for the successful cultivation of walnuts. In this regard, the
main goal of our study is to obtain a sterile source of plant material and their further microclonal propagation.

At the first stage of the study, pure microboots from walnut buds were obtained. To do this, kidneys
from two varieties of walnuts were planted on a nutrient medium DKW and Murashige-Skoog with the
addition of 1.0 mg /1 BAP and 0.01 mg /[ IMC. On two nutrient media, the growth rate of the meristem
was the same; for 4—6 weeks of active growth, the shoots were 1-2 cm in size (figure 2). To increase shoot
growth, the concentration of BAP was increased by 1.5 mg/ L. Then the plants were transplanted onto fresh
nutrient media for propagation. Each passage lasted one month.
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Figure 2 — Microplants of walnut after 4 weeks of cultivation from the date of introduction into culture in vitro

Observations of propagated material on nutrient media MS and DKW with BAP at a concentration of
1.5 mg /L showed a significant difference in the quality of the obtained microplants. On the DKW medium,
after 4-6 weeks of cultivation, the walnut micro-plants of both varieties had a pale leaf color, which indicates
a lack of iron — chlorosis. The increased concentration of BAP 1.5 mg/1also negatively affected the quality
of the material: vitrification of plants, slow growth, blackening of leaves and growth points. No additional
shoots were formed on all nutrient media. In the Lyaohe-1 variety on the Murashige-Skoog medium, the
growth rate was much higher than in the Ideal variety.

According to the literature of the Spanish scientist Ricardo Julian Licea Moreno [12], in vitro iron
deficiency in walnut plants can be compensated for with a more active form of iron chelate FEEDDHA, the
growth of additional shoots can be achieved with the addition of phloroglucinol in the DKW nutrient
medium.

Thus, FeEEDDHA at a concentration of 119 mg / L and phloroglucinol at a concentration of 50 mg / L
were added to optimize DKW growth media (table 2). Already in the first weeks of cultivation of
microplants, improvements in the condition of plants were noticeable: the leaves were saturated in green,
the size of the internodes doubled and, accordingly, the height of the main shoot, additional shoots appeared
(figure 3)

‘,

a b

Figure 3 — Walnut microplants a) Liaohe-1 cultivar and b) Ideal cultivar on modified DKW medium
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Table 2 — Dynamics of microclonal propagation of walnut varieties Ideal and Liaohe-1 depending
on the composition of nutrient media

Conc. The initial Number of plants The height of Amount Callus
Culture medium BAP, mg number of the main additional. size, cm
/1 plants, pcs. Passage I | Passage Il shoot, cm shoots, pcs.
Variety Ideal
1 20 24 29 1,52 - 1-1,5
MS
1,5 31 30 35 1,52 - 1-1,5
1 20 22 28 1,52 - 1-1,5
DKW
1,5 23 20 24 1,52 - 1-1,5
DKW 1 25 38 55 3 2 1,5-2
+FeEDDHA
+ phloroglucinol 1,5 21 33 63 4-5 3 1,5-2
Variety Liaohe-1
1 21 34 51 2-3 - 1-1,5
MS
1,5 17 22 48 34 - 1,5-2
1 12 20 26 1,52 - 1-1,5
DKW
1,5 15 19 23 2-3 - 1-1,5
DKW 1 22 30 43 34 2 1,52
+FeEDDHA
+ phloroglucinol 1,5 13 32 69 4-5 4 1,5-2

As can be seen from the table, according to the dynamics of growth and development of walnut, high
results were obtained on a nutrient medium DKW + FeEDDHA + phloroglucinol. In the Ideal cultivar, the
number of plants was 63, Liaohe-1 was 69, in both varieties the height of the main shoot was 5.0 cm and
the number of additional shoots was Ideal-3, Liaohe — 4.

Conclusion. The data obtained as a result of research shows that the use of Murashige-Skoog nutrient
medium with BAP cytokinin (1 mg/ L) and IMA auxin (0.01 mg / L) is possible only for introduction into
in vitro culture. DKW medium supplemented with FEEDDHA and phloroglucinol at a concentration of 119
and 50 mg / L, respectively, BAP (1.0 mg /L), IMA (0.01 mg /L), can be used in microclonal propagation
of walnut varieties Ideal and Liaohe-1. The modified DKW medium leads to a significant increase in in
vitro material not only due to an increase in the size of the main shoot, but also due to the formation of
additional shoots.

Funding. This work was supported by grant funding for projects of the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan on the topic: “Accelerated methods of
creating a collection of highly adaptive varieties and forms of walnut (Juglans regia L.) in Kazakhstan.”
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I'PEK "KAHFAFBIHBIH JUGLANS REGIA L.
OPTYPJII TEHOTUIITEPIH MUKPOKJIOH/IBIK KOBEUTYTE
KOPEKTIK OPTA K¥YPAMBIHbBIH OCEPI

AnHoTtanus. ['pex jkaHFaFbl — QJIEMHIH KOIITETSH eNAePiH/Ie €H KOl TapalFaH )KaHFaKTHIH TYpi. On TaraM peTiHme
JKOHE XaJIbIK MEMIMHACHIHA KEHIHeH KOJJaHbUIa bl. Ka3zakcTaH »KaHFAKThIH ©Cy apealiblHbIH €H COJITYCTIK
ayMarbIH/Ia OpHAJIACKAH, COHABIKTaH OHEPKACINTIK MaciTadTa kaHrak ecipy Tek OHryctik Kaszakcran, JKamObu,
Anmatsl xoHe KpI3butopna o0JbIcTaphlHIa MYMKIH. AJIMaThl OOJIBICHIHAA TPEK JKAHFAFBIHBIH T'YIICHY1 KOKTEMHiH
as3abl Ke3eHiHae Oomnanbl. Amaiina, Capelaramn jxoHe KasbIFypT aynaHAapblHIA KAWTHIN KENeTiH as3 OHHaH Oip
JKBUIIBIH 1IIIHAE, a coJ AnMaThl 00JIbICHIHBIH [laHduaoB jxoHe ¥YHFBIP ayJaHAapblHAa - OH XKbUIIA €Ki peT 0O0JTybl
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MyMKiH. COHIBIKTaH, MYH/Ia )KaHFaKTap/IbIH €y POTaIbIK )KOHE TYPIK, KbITall COpTTapbiH ocipyre Oonassl. Kaszakcranma
T'PEeK YKaHFaFbIH OHEPKACINTIK ayKpiMIa ecipy Tek 2016-2017 xannapaan 6actamn KoJiFa albIHAbI, COHABIKTAH eJiMi3Ie
I'PEK JKaHFarblH OMOTEXHOJIOTHSUIBIK KOJIMEH 6Cipy Typajbl FBUIBIMU 33ipiieMenep KOK.

Makanana Mypacure-Ckyr xone JpuBep-KyHxyku KOpeKTiK opTajiap KypaMbIHBIH TPEK KaHFarbIHbIH Juglans
regia L. opTypii TEHOTHUNTEPIH MHUKPOKIOHIBI KOOCHTY jKarmaiiblHa THUTI3€TiH OCEepiH 3eTTEYIiH HOTHXKeIepi
YCHIHBUIFaH.

Bacranker MmaTtepuan peTiH/e rpeK )KaHFAFBIHBIH €Ki COPTHI aJIbIHBI: ©30€KCTaHIBIK COPT M meal xoHe KbITalIbIK
copt JIsoxa-1. Unean coprel KazakcTanma skorapbl ©HIMAUITIMEH, epTe IICIN JKeTUTyiMeH, as3ra Te3IMALTIriMeH
epeemreneHeni. OHiMALTITI oTe xorapsl: 120 kr (12 *XbpUIABIK ociMaikTeH). XKemictepaiH opTama caamarsl 10 rpaMm.
JIsoxn-1 Kazakcranma eHji FaHa Tapana OacraraH jkaHa copT OoJica Ja ©3iH opi Kapaih keOeHTyi KaKeT eTeTiH
MEPCIICKTUBAIIBIK, COPT PETIHIE KOPCETTi. by ylkeH ayMmakTapisl KaXeT eTIEWTIH, ajaca eceTiH copt. JIsoxa-1
COPTHIHBIH JKeMICTepiHiH opTama cainMarsl 20 T, SApo MBFBIMIBUIBIFE 50% -1aH KeM eMec, Oy )KOFaphl KOPCETKIIIL.

In vitro *armaliblHa CHrI3yre KaeTTi Marepuaiabl KazakCTaHHBIH OHTYCTIK MIBIFBICHIHA OCHIMIEITEeH, AIIbIK
TaHaITa OCIll TypFaH araluTapiaH Ke3re KOpiHeTiH aypyJiaphl *KOK, YCIKKE HIaJIbIKIaFaH OyTakTapbl aibIH/bl. DKC-
TUTAHTTAP/IbI 3apachI3aH/IBIPY JIAMUHAP-00KC JKaFdalbIH/IA JKYPIi3iii. 3apapCchi3MaHabIpy OCHI PETIICH XKYPri3iii:
30 cek 90% osranonna waibuael, 1,5-2 mun 0,1% 3apapchi3naHaslpaTbiH epiTiHaiae xybuibin, 10 mur 150 mu
2 tamuibl TBUH-80 KOCBUIFBIH 3a3apChI3IaHIBIPBIIFAH CyJa COChIH 2 peT 10 MUHYTTaH 3apapChI3aHIbIpbUIFaH Cyia
IaWBUTABL. 3apapChI3JaHIbIPYIBIH COHBIHIBI SKCIUIAHTTHI OTHIPFHI3ap alIbIHIA e TpuakcoH aHTHOnoTuriHIH 0,3%
epitinnicinae ycranasl. Kopekrik opra peringe nurokuHuH BAIT 1 xone 1,5 MI/m KOHIEHTpaUMsICHl KoHE ayKCHH
MK 0,01 mr/in kornenTpanmsicbl KochbrbiH MC sxoHe DKW KOopeKTik opTaiapsl allbIH/IbI. ATap KOcaapIblH aJIbIH/Ia
KOpeKTik opTanbH, pH Kopcerkimi 5,6 sxerkizinmai. Kopekrik opramap 121°C temmeparypama 20 MHH yaKbIT GOMBI
aBTOKJIaBTa 3a3apChI3aHIBIPBUIABI. DKCIUIAHTTAP JKAPHIK 00JIMECIHIIE JJFIOMUHECIICHTTI JaMIIaHbIH acThIHIa 16 carar
JKapbIKTa, aya Temmneparypacsl 24 — 25°C xarmaiina 6ip ail yaksIT GOHBI ©Cipii.

I'pex aHFarbIHBIH JKCIUIAHTTAPBIH in Vitro »ariailblHa €HTi3y JKOHE 3apapChi3aH/IbIPbUIFAH OCIMJIIK MaTe-
pHAJIBIH ally TPEK JKaHFarbIH apbl Kapail ecipy/iH ajFaiikel Ke3eHi 0ouibin Tadbuiansl. OchiFaH 0ailIaHbICThI 013/11H
3epTTeYIMI3/iH HEri3ri MakcaThl — MUKPOKJIOH/BIK KOOEHTyre KaKeTTi OacTankbl 3apapChl3JaHibIpbUIFaH ©CIMIIK
MaTepHalIbiH ally. 3epTTey/1iH aJIKAIIKbI KE3eHIH e TPEK JKaHFaFbIHBIH OYPILIIKTEeIHEeH Ta3a epKeHaep aibHAbl. O yIIiH
IpeK )KaHFaFbIHBIH €Ki copThlaHaH aybiaFaH Oypiuikrep BAII 1, mr/in sxone 0,01 mr/n UMK koceuiran Mypacure-Ckyr,
DKW xopekTik opTaiapbslHa OTBIPFBI3EULIBL. EKi KOpEKTiK opTajga Ja MepucTeManapAblH 6Cy KapKbIHIbUIBIFBI OipIeit
neHreine oonmpl. bencenai ecymin 4-6 antackliHaH KeiiH epkeHaep iy OuikTiri 1-2 cMm 6onabl. Keneci Toxipudene
OpKeHJIepAiH OOMBIHBIH OUIKTIriH apTThIpy MakcatbiHaa BAII koHuenTpanusce 1,5 mr/in kebeitinai. Ocipyain Oip ait
YaKBITBIHAH COH OpKeHIep ocyi Tek MS KOpekTik oprackiHAa Oaiikamasl. DKW KopekTik opTackiHOa €Ki COPTTHIH
OCIMIIKTEPiHIH [Ie KambIpaKTaphbl CApFBIII TYCTi OOJBIN, OpKEHIEPi KapalbIll, TipIILTIriH oAbl Canaibsl OPTHIPFBIZY
MaTepHAIIBIH aJTy JKOHE OpPKEHIEPIiH 6cy KbUIaMIBIFBIH apTTHIpy MakcaTeiHaa DKW kopekrik opracst FEEDDHA
(119 mr/n) sxoHe duopormtorHo (50 Mr/it) KOCy apKbLibl OHTaHIaHABIPBUIBI.

DeHoJIOTMsUTBIK OaKbUIayIap HOTHIKECIHIE: Herisri caOakThlH Y3bIHBIFbI, KOCBIMIIA OPKEHIEPAiH Ty3uiyi,
OybIHApaJIBIKTAp CaHbI XKOHE OCIMJIIKTIH OCy JKaraiibl OOWbIHIIA, TPEeK KaHFaFrblH Maean sxone JIsoxa3-1 coprrapbin
MHUKDPOKJIOH/BIK KOOeHTyre €H Kosailibl KOpekTik opTa Oojbin moaundukauusuianFan DKW KopekTik opTacsl
aHBIKTAIIBL. MS KOPEKTIK OpPTachlH 3KCIUIAHTTAPABI in Vitro >KarJailblHAa SHTi3y Ke3iHJe maiijananyra OOJaThIHBI
YCHIHBUIJIBL.

Tyiiin ce3nep: MUKPOKIOHIBIK Ko0elTy, KopekTik opra, MS, DKW, BAII, UMK, skcruianrrap, MHKpoecim-
nikrep, FeEEDDHA, ¢nopormonuaoI.

T. K. Erusoaesa’, T. B.SIymegsa’, C. H. Oaeiiuenko!, R. J. Licea-Moreno?

'PI'KII «McChIKCKHMIA TOCY TapCTBEHHBIN AEHAPOIOTMIECKUN TapK», AJMaTHHCKas o6macTs, Kasaxcran;
’Bosques Naturales S. A., Madrid, Spain

BJIMUSAHUE COCTABOB IIUTATEJIBHBIX CPE/l HA MUKPOKJIOHAJIBHOE PASMHOKEHUE
PA3HbIX TEHOTHUIIOB I'PEHKOI'O OPEXA JUGLANS REGIA L.

AnHoTanus. ['penxuii opex — 0JJMH U3 CaMbIX PACIPOCTPAHEHHBIX OPEXOB BO MHOTHMX CTpaHax mupa. I'penkuit
opex IMpHUMEHsEeTCs B KyJIMHApUU U B HapoAHOH MeaunuHe. Ka3axcran HaxoquTcs Ha caMOW CEBEpHOM JIMHUM apeasna
MIPOM3pacTaHUs OPEXOB, IIO3TOMY BBIPAIINBAHNE IPEIIKOTO OpeXa B MPOMBIIUIEHHBIX MACIITa0aX BO3MOXKHO TOJIBKO B
HOxnHo0-Kazaxcranckoit, XKamOsmickont, Anmatuackoit u KezpumopanHckoi obnactsx. L[BeTenne opexa B AiMaTHH-
CKOH 00JacTH TMPHUXOAMTCS Ha IEPHOJl BO3BPATHBIX 3aMOPO3KOB B KOHIE BecHbl. OgHako B CapblaralickoMm u
KasbIryprckom paiioHax BO3BpaTHbBIE 3aMOPO3KH CIIyYarOTCs BCETO JIMIIb OJMH O U3 AecATH, a B [laHpunoBckoMm u
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Viirypckom paifoHax Toif xe AIMaTHHCKOI 00JacTh — 1Ba Ha aecATmieTHe. [103ToMy 31ech MOXKHO BBIPAIIMBATEH KaK
€BpOIIEHCKHE, TaK U TYpPELIKUE, KUTAIICKUE COPTA OPEXOB.

BripamniBanue rpernkoro opexa B MpoOMbIIUIEHHBIX MaciTabax B Kazaxcrane Havanock nuib B 2016-2017 rr.,
MO3TOMY HAay4HBIX HapaOOTOK 10 OMOTEXHOJIOTHYECKOMY Pa3MHOMKEHHUIO I'PELIKOTO OpeXa Y Ka3axCTAaHCKUX YUeHBIX
MOKa HET.

B crarbe m3i0KEHBI pe3ysbTaThl MCCICIOBAHHMN BIMSHUS COCTABOB IMTATENbHBIX cpex Mypacure-Ckyra u
JpuBep-KyHKykn Ha MUKpPOKJIOHAIbHOE pa3MHOKEHNE Pa3HbIX TeHOTUIIOB I'pelKoro opexa Juglans regia L.

B xauecTBe MaTOUHBIX pacTeHHi BEIOpaHbI Ba copra: y30ekckuii copt Mnean n kuraiickuii copt JIsioxs-1. Copr
Unean yxe 3apexomenmoBan ceds B KazaxcraHe BBICOKOH YpOKaHOCTBIO, CKOPOCIIEIIOCTEI0, HU3KOPOCIOCTBIO M
MOBBIIIIEHHONH MOPO30YCTOHYHBOCTEIO. JlepeBo maeT xopommid yposxkait: 120 xr (¢ 12 nernero pactenus). Cpenass
Macca saep — 10 rpamm. Copt JIsiox3-1 Tonmpko HaumHaeT pacnpocTpaneHre B KazaxcraHe u yxe mokasan ce0st Kak
MEPCIEKTUBHBIN COPT I AajJbHEUIIEro pasMHOXKEHHUS. DTO CIabopOCHbIii COPT, HE HY)KIAIOIIUHCS B OOJIBIINX
momaasx. [Tnoasr copra JIstoxa-1 mpu cpenneii macce 20 T UIMEIOT BBIXO sizipa He MeHee 50%, 9To SBIsIeTCS BBICOKUM
MOKa3aTeJIeM.

Wcxonublii Matrepual ajist in vitro Opaiu ¢ JepeBbeB, pacTyLIUX B OTKPBITOM IPYHTE, BU3yalbHO CBOOOIHBIX OT
OosesHeid, 03 MOPO3HBIX MMOBPEXKIESHHUH, aIalITUPOBAHHBIX B YCIIOBUSIX I0ro-BocToka KasaxcraHa.

Crepri3anuio 3KCIUIAHTOB MTPOBOJIMIIM B CTEPHIIbHBIX YCIIOBUSX JaMuHap-Ookca. [locnenoBarensHo: 30 cex B
90% stanozne, 1,5-2 mun B 0,1% pactBope crepunusyrolero areura, 10 mud B 150 mMi1 cTepuiibHOM BOJBI € 2 KarisIMU
TBuH-80, 2 pa3a no 10 MuH B cTepuiibHOM Boje. B KoHLE cTepuin3aluy nepes nocajkod Ha MUTATEIbHBIE CPEb
SKCIIIaHTHI BhIAEPKUBAIHCH B 0,3% pacTBOpe aHTHOMOTHKA e TpHaKCOH. B KadecTBe MUTATENbHBIX CPe]] BHIOPAHBI
cpenst MS u DKW ¢ xonnentparmeit urokuanHa BAII B Bapuamusix 1 u 1,5 mr/n u aykcuaa UMK B koHIIEHTpaiun
0,01 mr/n. Ilepen mobGaBnenuem arapa pH cpensl moBomwmy 10 3HaueHHs 5,6. Bee cpenbl aBTOKIIaBUPOBAIUCH TIPH
121°C B Teuenne 20 MuH. DKCILIAHTHI KyJIbTHBUPOBAIIA B CBETOBOM KOMHATE IO JIOMHU-HECIEHTHBIMH JIAMIIAMHE C
16 4acOBBIM IIEPUOIOM OCBEIIEHHS IIPU TeMIepaType Bosayxa 24 — 25°C B TeueHHe 0JHOTO MeCHIA.

Bgenenne B KynbTypy in Vitro SKCIUIAHTOB TPEIIKOTO OpeXa M MOJIy4YeHHE PACTUTEIFHOTO MaTepraia CUUTaeTCs
OCHOBHBIM 3TallOM JIsI YCHICHIHOI'O0 KYJbTUBUPOBAHHA I'PCHKOI'0 Opexa. B cBsi3u ¢ 3THM OCHOBHas 1CJIb HAIICTOo
UCCJIEJOBAHMS — TTOJTyYEHUE CTEPUIILHOIO MCXOJHOI'0 PACTHTENILHOTO MaTepuala U JalbHeHIlee X MUKPOKIOHAIb-
HOe pa3MHOXKeHue. Ha nepBoMm artarie ucciieIoBaHui T0JIyYeHbl YUCThIE MUKPOIIOOErH U3 MOoYeK Ipelkoro opexa. s
3TOTO MOYKHU U3 JABYX COPTOB I'PELIKOTO opexa ObUIM MmocaxeHsl Ha nuTarenbHyto cpeaxy DKW u Mypacure-Ckyra ¢
nobasnenneM 1,0 mr/n BAII n 0,01mr/n UMK. Ha nByx muraTenbHBIX cpelax CKOPOCTb POCTa MEPHCTEMBI OBbLIN
OJIMHAKOBBI, 32 4 — 6 Helesb akKTUBHOT'O pocTa nodern uMenu pasmeps! 1 — 2 cm. [{ins yBennuenus: pocta mobero
koHneHTtpanus BAII 6pu10 yBemmaeHo Ha 1,5 mr/11. Janee pacTeHNs IepecaXMBATUCh Ha CBEKUE ITUTATENb-HBIE CPEIbI
IUTS pa3MHOKeHus. Kaxkaprit maccax JTiiicst OTuH MecsI. B xone paboThI cpaBHUBAIM HHTEHCHBHOCTD POCTa MOOETOB
TPEIKOT0 Opexa JBYX COPTOB Ha MHUTATENbHBIX cpemxax Mypacure-Ckyra (MS) m puBep-Kymxkykn (DKW) ¢
KoHIleHTpanuen 6-6ensmnamuaonypuna (BAIT) 1 u 1,5 mr/n. Yepe3 Mecsll KyJIbTUBHPOBaHUS MOOETOB ITOJIOKH-
TenbHas TUHAMHKA pocTa HaOIroAanack ToJibko Ha cpene MS. Ha cpene DKW y pacteHuit 000MX COPTOB CKOPOCTH
pocra OBUTa MEUIEHHOW, pacTeHHUs MMEJH JKENTHIH I[BET JHMCThEB, HEKOTOPHIE 1mo0ern uepHenu u norubamu. s
MOJTy4eHHs KaueCTBEHHOr0 MaTepuala, a TakKe YBeJIMUeHUs1 CKOpOocTH pocTta nmobero cpepa DKW Oblia nomnonHeHa
FeEDDHA (119 mr/n) u ¢noporarounHonom (50 mr/im).

B pesynbrare (eHomornueckux HaONIOJNECHUI: BhICOTa OCHOBHOIO To0era, oOpa3oBaHUE MOMOJIHUTEIBHBIX
100EroB, KOJIMYECTBO MEXKI0Y3JIEeH U 110 COCTOSIHUIO PACTEHWH YCTaHOBJIEHO, YTO JIy4Ileld MUTaTeIbHON Cpeson s
MHUKPOKJIOHAIEHOTO pa3MHOXKEHUs Tperkoro opexa Muean u JIsoxa3-1 sensercs momudurmpoBanHas cpera DKW.
Cpemy MS MOXHO HCITONTB30BATh TOJIBKO HAa HAYAJIBHOM 3Talle — BBEICHUH B KYJBTYPY in Vitro.

KiroueBble c10Ba: MUKPOKIIOHATBFHOE Pa3MHOXKEHHE, muTaTenbHas cpena, MS, DKW, BATI, UMK, skcruraHTHl,
mukpopacrerns, FeEEDDHA, diopormromuHoIL.
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