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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 /1. 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 FeEEDDHA (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 ficld 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
I mg/L BAPand 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. Kepenck 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 varicties 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 arcas. 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
MgS04 * 7TH20 370 740
KH2PO4 170 265
Na2EDTA * 2H20 37.8 454
FeSO4 * TH20 27.8 338
MnSO4 * H20 22,3 335
ZnS04 * 6 H20 8,6 17
H3BO3 6,2 4.8
CuSO4 * 5 H20 0,025 025
Na2MoO4 * 2 H20 0,25 0,39
CoCI12 *2 H20 0,025 -
KI 0,83 -
NiSO4* 6 H20 - 0,005
Mezo-uHO3UT 100,0 100,0
Huxotunosas kucinora (PP) 0,5 1,0
Tuamue-HC1 (B1) 0,1 2,0
TTupumoxenu-HCl 0,5 —
' 2.0 2.0
Caxapoza 30000 30000
Arap-arap 8000 9000
pH=15,6

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 /I 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 ¢m 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 varicties had a pale leaf color, which indicates
alack of iron — chlorosis. The increased concentration of BAP 1.5 mg /1 also 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)

LT
l'
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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 1,5-2 - 1-1.,5
MS
1,5 31 30 35 1,5-2 - 1-1.5
1 20 22 28 1,5-2 - 1-1.,5
DKW
1,5 23 20 24 1,5-2 - 1-1,5
DEW 1 25 38 55 3 v 1.5
+FeEDDHA
+ phl()r()glucin()l 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 - 1,52
1 12 20 26 1,5-2 - 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 18 32 69 4-5 4 1,52

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 varicties 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 varicties and forms of walnut (Juglans regia L.) in Kazakhstan.”
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I'PEK JKAHFAYBIHBIH JUGLANS REGIA L.
IPTYPJIT'EHOTHIITEPIH MUKPOKJ/IOHABIK KOBEUTYTE
KOPEKTIK OPTA KYPAMBIHBIH 9CEPI

AnnoTtammus. ['pek )KaHFAFBI — OJICMHIH KONITSTCH CITACPIHAC CH KO TapalFaH )KaHFAKTHIH TYpi. O TaraMm peTinae
JKOHE XaBIK MCIMIMHACHIHIA KEHIHCH KOJNJAHBLIAAbl. Ka3zakCTaH >XKAHFAKTBIH ©CY apCasbIHBIH CH COJITYCTIK
ayMaFblHIA OPHAJTACKAH, COHIOBIKTAH OHCPKOCINTIK MacmTadTa >kaHFak ecipy Tek OHryctik Kazakcran, YKamObLr,
Amvarsl sxone Kpr3putopna oOmbICTapbIHAA MYMKIH. AJIMAThI OOJNBICBIHAA I'PEK YKAHFAFBIHBIH TYJICHY1 KOKTEMHIH
amapl KeseHinAe Oomanpl. Amaiima, Caperaramn »xoHe KaserypT ayaaHmapblHAQ KAHTHIN KEJCTIH as3 OHHAH Oip
SKBITABIH {IIHAE, am coll AnMartel 0OMbICHIHBIH [TaH(HI0B sxoHe ¥YHFBIP ayAaHAAPBIHAA - OH JKbLIA €Ki PeT OOy BI
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MYMKiH. COHIBIKTaH, MYH/IA YKAHFAKTAP/IbIH €Y POTIAJIBIK >KOHE TYPIK, KbITall cCOPTTAPhIH 6cipyre Oomanel. Kazakcranma
TPEK YKAHFAFbIH OHCPKACINTIK ayKbIMAA ocipy Tek 2016-2017 sxanmaapaan Oactamn KOJFa aJbIHIbI, COHABIKTAH SIIiMIi3e
TPEK >KAHFAFBIH OMOTEXHOJIOTHSUIBIK XKOJIMEH 6CIPY TYPAJIbl FHUTBIMH 331pIeMeENep KOK.

Maxkanana Mypacure-Ckyr >xoHe [lpuBep-KyHKyKu KOPEKTiK opTanap KYPaMbIHBIH I'PEK *KAHFAFBIHBIH Juglans
regia L. OpTYpIl TCHOTHNTEPIH MHUKPOKIOHABI KOOCHTY »KarJaifblHA THTI3ETIH OCEPiH 3CTTCYAIH HOTIIKENIEpi
YCHIHBLIFAH.

Bacranks! Mmarepuan peTiHae TPEK KaHFAFBIHBIH €Ki COPTHI ATBIHABI: 630CKCTAaHIBIK COPT M 1ean >koHe KbITAHIbIK
copt JIsoxa-1. Uaean coptel KazakcTaHma »KOFapbl OHIMIITITIMEH, €pTe MICIN JKETIMYIMEH, as3Fa TO3IMILTITIMCH
epeemencHe . OHIMAITITI oTe xoFapsr 120 kr (12 Keuiablk eciMaikteH). XKemicrepain oprama camMarsl 10 rpaMm.
JIsoxa-1 Kazakcranma eHai FaHa Tapaja OacTaraH >KaHA cOpT 00Jca Ja e3iH opi Kapalh KeOCeHTymi KaKeT CTCTiH
TMICPCTICKTUBAJBIK COPT PETIHAS KOPCETTi. Byl VAKEH ayMakTapasl KaKET €TICHTIH, ajaca eceTiH copt. JIsoxa-1
COPTHIHBIH JKEMICTEPiHiH opTama canMars! 20 T, sIIpo DIBFBIMABLIBIFEL 50% -1aH KeM eMec, OYIT 3KOFAphl KOPCETKIIL.

In vitro >kargalbIHA CHTI3YTE KAKETTI MaTepuanabl Ka3aKCTaHHBIH OHTYCTIK INBIFBICHIHA OCHIMICITEH, AIIBIK
TAHAMNTA 6CIN TYPFaH aramTapaaH Ke3re KOpiHETiH aypyIapsl XKOK, YCIKKE HIATIBIKIAFaH OyTaKTaphl aTbIHABL JKC-
IUTAHTTAPABI 3aPaChI3IAHABIPY JAMHHAP-OOKC JKaFJAWbIHAA SKYPri3iiai. 3apapchI3aHabIPy OCHI PETICH >KYPTi3iizmi:
30 cex 90% sranonma maeiasl, 1,5-2 mue 0,1% 3apapcsiaanappateiH epiTigige >kybutsim, 10 mmH 150 Mn
2 tammbl TBUH-80 KOCBUIFBIH 3a3apChI3IAHABIPBUIFAH CYJA COCBIH 2 peT 10 MUHYTTAH 3apapChl3AaHIBIPBLFAH CYa
MIAHBLIABL. 3apapChI3AAHABIPY ABIH COHBIHIBI IKCILIAHTTHI OTHIPFHI3Ap AMAbIHAA Ne(TPHAKCOH aHTHOHOTHUTIHIH 0,3%
epitirmicinae ycramael. Kopekrik opra perinae uutokuHuH BATT 1 skoHE 1,5 MI/T KOHICHTPAUMACH KOHC aYKCHH
HMMK 0,01 mr/a xoHneHTpauacsl KOChUTFIH MC sxore DKW KOpekTik opramaphl adbHABL. ATap KOCAapIbIH alAbIHAA
KOpPEkTik opTansiH pH xopceTkimi 5.6 sxerkizimmi. Kopekrik opramap 121°C temmepatypama 20 MHH YaKBIT GOIBI
ABTOKJIABTA 3a3aPCHI3TAHIBIPHLUTARL. JKCIUIAHTTAP JKAPBIK O06IMECIHIC MIOMUHECIICHTTI TAMIIAHBIH aCThIHAA 16 carar
JKAPBIKTA, aya TemmepaTypacst 24 — 25°C skarmaiina Oip ait yakeIT G0ibI ecipii.

I'pex skaHFaFbIHBIH 3KCIDIAHTTAPBIH i1 Vitro ’KarJalblHA CHTI3Y KOHE 3apapChI3NAaHABIPBUFAH OCIMAIK Mare-
PHABIH a1y TPCK YKAHFAFBIH apbl Kapail ecipyaiH aafFammkel Ke3cHI Oomsim TadsrIaael. OchFaH OaiIaHBICTHI Oi3IiH
3EPTTEYIMI3AIH HETI3ri MAaKCaThl — MUKPOKIOHIBIK KOOCHTYTE KaXKeTTi OACTamKbl 3apapChl3AaHABIPBUFAH 6CIMAIK
MATCPHANBIH a1y . 3CPTTCY AIH ANKANIKBI KC3CHIHAC TPEK JKAHFAF BIHBIH OYPIMKTCIHCH Ta3a epkeHAep amsiHabl. O yIniH
TPEK YKaHFAFbIHBIH €Ki COpTHIaHaH anbiaraH Oyprikrep BAIT 1, mr/x sxone 0,01 mr/m UMK xoceimran Mypacure-CkyT,
DKW KopekTik opTasapsiHa OTHIPFBI3BLIIBL EXI KOPEKTIK OpTaza Ja MEpUCTEMAIAp/IbIH 6Cy KaPKbIHIBLIBIFBI OIpacH
neHreiae oonnel. bencenni ecyin 4-6 anTacklHaH KeWiH epKeHaepAin OmikTiri 1-2 cm 6onabl. Kemeci Toskipudene
epKeHACPAIH OOMBIHBIH OMIKTITiH apTTHIPY MakcaTbiHaa bAIT koHmeHTpanusice 1,5 Mr/m keOetirinai. ©cipy ain Oip ak
VaKbITBIHAH COH 6PKEHIEP ocyl Tek MS KopekTik opracsiHaa Oafikanael. DKW KopekTik opTachHAAa €Ki COPTTHIH
OCIMIIKTEPIHIH /1€ KABIPAKTAPBI CAPFHIII TYCTI OOJBIN, 6pKEHICP] KAPAHBII, TIPIILTITiH sk0HAbL. Camanbl OPTHIPFBIZY
MAaTEPHANBIH Ay 'KOHE 6PKCHACPIH 6CY KbUIIAMABIFBIH apTThIpy MakcatbiHna DKW kopekrik opracst FeEEDDHA
(119 mr/1) sxone popormoumHOT (50 MI/II) KOCY apKbLITbl OHTAHIAHIBIPBHLITIBL.

OcHOMOTIAIBIK OaKpLIAYIap HOTIDKCCIHAC: HETi3ri CAa0AaKTHIH Y3bIHABIFBL, KOCBIMINA 6PKCHACPIIH TY3IIyi,
OyBIHAPAIBIKTAP CAHbI XKOHE 6CIMIKTIH 6Cy >KarJaibl OOWBIHINA, TPEK *KaHFarsiH Mnean sxone JIn0x3-1 coprrapsH
MHUKPOKJIOHABIK KOOCHTYre €H KOJAHIsl KOpekTik opra Oonpm Moauburammsuanran DKW KOpekTik oprachl
AHBIKTATOEL. MS KOPCKTIK OPTAcHIH 3KCIDIAHTTAPABI in Vitro KarAaWblHA CHTI3Y KE3iHAC MaiimanaHyra OOJATHIHBI
YCHIHBLIBL

Tyiiin ce3aep: MUKPOKIOHABIK KeOehTy, Kopekrik opra, MS, DKW, BAII, UMK, skxcmmaHTTap, MAKPOOCIiM-
aikrep, FEEDDHA, (hoporaroumHOT.
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'PTKIT «ICCBIKCKHI TOCY TAPCTBEHHBIN ICHAPOIOTHICCKI APK», ATMATHHCKAsS 00macTh, Kasaxcras;
ZBosques Naturales S. A., Madrid, Spain

BJIMAHUE COCTABOB IUTATEJBbHBIX CPEJl HA MUKPOKJIOHAJBHOE PASMHOXEHHUE
PA3HBIX TEHOTHIIOB I'PEIHKOI'O OPEXA JUGLANS REGIA L.

AnHOTAIMS. ['penKkuii opex — OMMH U3 CAMbIX PACIPOCTPAHCHHBIX OPEXOB BO MHOTHX CTpPaHAX Mupa. I peuxmit
OpeX MPUMEHSCTCS B KYJIMHAPUHU B B HAPOTHOH MeaunuHe. Ka3zaxcran HaxoauTcst HA caMOi CeBEpHOH JIMHUH apeana
TIPOM3PACTAHKS OPEXOB, II03TOMY BBIPAIIUBAHKE IPEIIKOTO OPEXa B MPOMBIIITICHHBIX MACIITA0aX BO3MOKHO TOJIBKO B
I0:xH0-Kazaxcranckoi, XKamObuickol, AnvaTiuaCKOH W Kb3pumopamHCKo# obnacTsax. LlsereHue opexa B Anmmarus-
CKOH O0JACTH NMPHXOAWTCS HA IIEPHOJ BO3BPATHBIX 3aMOPO3KOB B KOHIE BecHB. OmHako B CapplaramckoM H
KassIryprcrkoM patioHaxX BO3BPATHBIC 3aMOPO3KH CIYYAKOTCA BCCTO JIMINb OMH TOX M3 ACCATH, a B [TaHPHIOBCKOM H
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VYHrypckoM paroHax TOH ke AIMATHHCKOH 001acTH — 1BA HA mecaTmieTne. [103ToMy 316Ch MOYKHO BBIPAIIHBATE KAK
€BPOMCHCKHE, TAK H TYPELUKHE, KHTAHCKUE COPTA OPEXOB.

BrIpamuBaane rpenkoro opexa B MPOMBIIUICHHBIX MacmTadax B Kazaxcrane Hayanocs mumsb B 2016-2017 rr.,
TO3TOMY HAYYHBIX HAPAOOTOK IO OHOTEXHOIOTHUECKOMY PA3MHOKCHHUIO ITPEIKOTO OPEXa y KAa3aXCTAHCKUX YUCHBIX
TOKA HET.

B crarbe M3MOKEHBI PE3yIbTAThl MCCICIOBAHMH BIMSHHA COCTABOB IUTATEIBHBIX cpel Mypacure-Ckyra u
Jpusep-KyH:KyKu HA MUKPOKIOHAIBHOE PA3MHOXKCHUE PA3HBIX TCHOTHUIIOB TPENKOTO opexa Juglans regia L.

B kavecTBe MAaTOYHBIX PACTCHUH BHIOPAHEI 1BA COpTa: y30ekckuit copt Mnean u kuratickuit copt JItox3-1. Copr
Hnean yxe 3apekoMeHIoBan ce0a B Ka3axcTaHe BBICOKOH YPOKANHOCTBIO, CKOPOCTICIOCTHEO, HU3KOPOCIOCTRIO H
TMOBBIMICHHOH MOPO30YCTOHYHBOCTRIO. [lepeBo maer xopommid yposxkatt: 120 kr (¢ 12 aernero pacrenus). CpemHss
Mmacca saaep — 10 rpamm. Copr JIsox3-1 ToMpKO HAUMHACT pacmpocTpancHUe B Ka3axcrane u y)ke mokasaa ce0s Kak
TIEPCIIEKTUBHBIA COPT A JANbHEHINETO Pa3MHOKEHHA. JTO CIA0OPOCHBI COPT, HE HYKIAIOIIMICS B OOIBINHX
miomanax. [Lmoaer copra JIs0x3-1 mpu cpemueit Macce 20 T HMEIOT BBIXO AApa HE MeHee 50%, UTO SBIACTCS BHICOKUM
MOKA3aTEIECM.

Wcxonusiit MaTepuan 1y in vitro Opaly € IEPEBBEB, PACTYIIUX B OTKPHITOM TPYHTE, BU3YAIbHO CBOOOJHBIX OT
60e3HeH, 0€3 MOPO3HBIX MMOBPEKICHHUH, aTANTHPOBAHHBIX B YCIOBHSIX I0T0-BOCTOKA KazaxcraHa.

Creprm3anuro 3KCIUIAHTOB MPOBOJIIIN B CTCPIIIbHBIX YCIOBISIX JaMuHap-Ookca. ITocnenosarensHo: 30 cex B
90% atanone, 1,5-2 muH B 0,1% pacTBope creprmusytomero areHra, 10 mus B 150 M1 cTepHIbHON BOIBI C 2 KAIULIMHU
TeuH-80, 2 pa3a mo 10 MUH B CTEpUILHOM BOAC. B KOHLE CTEpUAM3ALUH NEPEA MOCAAKON HA MUTATEIbHBIC CPEIbI
SKCIIIAHTHI BhIIEPKUBAMHCH B 0,3% pacTBope aHTHOHOTHKA HEPTPHAKCOH. B KadecTBEe MUTATEIBHBIX CPE/ BHIOPAHBI
cpeast MS u DKW ¢ xornenrparmeii nurokuanHa BAIT B Bapuammsix 1 u 1,5 mr/m u aykcmaa UMK B koHIICHTpaTmn
0,01 mr/n. Tlepen mobasneHueM arapa pH cpeast 7oBOamIH 10 3HaUCHHA 5,6. BCe cpempl aBTOKIABHPOBAIHCEH MPH
121°C B Teuenue 20 MUH, DKCIUTAHTHI KYIbTHBHPOBAH B CBETOBON KOMHATE MO JFOMH-HECICHTHBIMHA TAMIIAMHE C
16 YaCOBBIM IICPHOAOM OCBCHICHHS MPH TEMIIEPATYpe Bo3ayxa 24 — 25°C B TEUCHHE 0JHOTO MECSIA.

Bsenenune B KyJIbTyPY i1 Vitro 3KCIUIAHTOB TPEIKOTO OPeXa M MOJYYCHHUE PACTHTEILHOTO MATCPHAIA CIUTACTCS
OCHOBHBIM 3TaliOM 711 YCIICOIHOTO KYJIbTHBHPOBAHMS TPEIKOTO Opexa. B CBA3M ¢ 3TUM OCHOBHASA IICTb HAIICTO
HCCICAOBAHMS — IMOJIYUCHHE CTCPHIBHOTO UCXOAHOTO PACTHTEIHLHOTO MAaTEpHAIa M JAIbHECHIIEE NX MUKPOKIOHAIb-
HOE pa3MHOKeHHE. Ha mepBoM 3tare uccine10BaHuii MOy YeHbI YHCTHIC MUKPOTIOOETH 13 TIOUEK IPEKOTo opexa. Jmt
3TOTO MOYKH W3 BYX COPTOB TPEHKOTO OpeXa OBLIH MOCAKCHBI HA mUTATSIbHYI0 cpeay DKW u Mypacure-Ckyra ¢
npobasnerneM 1,0 mr/m BAIT u 0,01mr/n UMK, Ha nByX mutaTensHBIX Cpelax CKOPOCTH POCTA MEPHCTEMBI OBLIH
OJMHAKOBHI, 3a 4 — 6 HEJCAh AKTHBHOTO POCTA MOOETH UMETH pa3Mepbl 1 — 2 cM. [l yBeTHICHHS POCTA TOOCTOB
kouneHTpanus bATT 6p1mo yBemmiaeHo Ha 1,5 mr/n. Jlanee pacTeHUS MEPECAKUBATICH HA CBEIKUC MATATEIb-HBIC CPEIBI
IS pa3MHOKeHHS. KaskapIit macca)k JUTHIICA OXHH MecAL. B xoae paboTh CpaBHHBAIM HHTCHCHBHOCTD POCTA MOOCTOB
TPEIIKOTO OpeXa MBYX COPTOB HA MHTATCIBHBIX cpemax Mypacure-Cxyra (MS) m Jpusep-Kywkyku (DKW) ¢
KoHICHTpamueH 6-0cH3mmamuuonypura (BAIT) 1 u 1,5 mr/a. Yepe3 Meciau KyIbTHBHPOBAHHA MOOCTOB TIOJIOXKH-
TEIbHAS TUHAMHKA POCTA HAOMFOIAIach TOMBKO Ha cpeae MS. Ha cpeae DKW v pacrenmii 060HuX COpPTOB CKOPOCTH
pocra OblIa MEIJICHHOH, pPAaCTEHHS MMEJH JKCJITHIH I[BET JIMCThEB, HEKOTOPHIC MOOETH UepHEIM WM morudamu. [l
TIOJIy YECHHS KAYECTBEHHOTO MATEPHANa, a TAKKE YBEIMUCHIS CKOPOCTH pocTa moderos cpena DKW Osna momomHeHA
FeEDDHA (119 mr/n) u ¢ropormommaoaoM (50 mr/m).

B pesynerate ()CHOTOTHUCCKMX HAOMIOACHHNA. BBICOTA OCHOBHOTO mMOOEra, 00pa30BAaHMC JOMOTHHTCTBHBIX
MOOCTOB, KOMYCCTBO MCKIOY3/ICH U MO COCTOSHHIO PACTCHUH YCTAHOBJICHO, UTO JIyUIICH MHTATCIBHOM Cpemoit amst
MHKPOKJIOHAIBHOTO Pa3MHOKCHHUS Tpenkoro opexa Mumeanr u JIsox3-1 sBmtercs MmoaudumuposanHas cpera DKW.
Cpeny MS MOKHO HCIIOTB30BaTh TOJIBKO HA HAYATHHOM 3TAllC — BBEJICHUH B KyJIBTYPY In Vitro.

KmoueBnbie ¢J10Ba: MEKPOKJIOHATBHOS PA3MHOKCHHE, muTaTeabHag cpeaa, MS, DKW, BATI, UMK, 3kCmiaHTHL,
mukpopacrenns, FeEEDDHA, ¢gnopormonusor.
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