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AHHOTanusa. Keipreiactad ¥ KazaxcTaH xapakTepHu3yloTcd npeolaajaHueM apH/IHbIX 3eMeb,
rje 0Cco6eHHO aKTyaJbHO BbIPALMBaHHE 3aCyXOyCTOWYUBEBIX KynbTyp. K Takum KyabTypam OTHO-
CUTCA NPOU3PACTAIOIAA HA MX TeppuTopuH ducTaKa HacroAad (Pistacia vera L.), obnagawoman
BBICOKOH 3KO0JIOT0-X039HCTBEHHOH 3HaYMMOoCTEi0. Haubosiee agPpeKTHBHBEIM A4 MACCOBOro MOY-
YeHHHd PACTHTENBHOrO [I0CAA04YHOr0 MaTepHasa ABAAeTCA MUKPOK/IOHA/NbHOE pa3Muoxenue, [lep-
BUYHBIM MaTepHAaJOM /JJif pa3paboTKH NPOTOKO/IA MHKPOKJIOHANLHOIO PAa3MHOMEHHH ABAAINUCH
3e/ieHbIe, aKTUBHO PacTylMe YepeHku ¢ 2-3 noukamu. Beero Guuio Beegeno 20 Gopm ducramiu
Hacroamei. Crepuausanud 0T canpoduTHOH MUKPOUIOPEL IIPOBO/MAACE pacTBOpoM «Beananax
(1:1) B reuenne 10 munyt u 0,1% pacrBopom HgCl, B Teuenune 5 MHHYT, nOC/Ie Yero MaTepHal TPHK-
Abl IPOMBIBAJIH CTEPHUIBLHOH BOAOH. Hannyumue pesyabTaThl MUKPOKAOHAABHOTO PA3MHOKEHHA
OBLIM JOCTUTHY THI HA cpeje MS ¢ no6GaBneuvem 1,0 mr/n 6-6enanamunonypuna (BAID), 0,02 mr/n
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HHAoAUA-MacagHoH kucaoThl (MMK). [loayyeHHBIe faHHBIE MMEKOT BAXHOE 3HAYEHHE /1A CoXpa-
HeHHA reHoQOHAA M OTy4YeHHA KayeCTREHHOTO [10Ca/I0YHOr0 MaTepHana GUCTAILKH HACTOAIIeH.

Kaw4eBsle c1oBa: QUCTALIKA HACTOALAA, ACENITHYECKHE PacTeHHsA, MUKPOK/IOHAABHO® pa3-
MHOXEHHME, iIt Vitro, 3eseHbie no6erk, CTepuan3alug.

AHHoTanuda. Keipreizcran xaHa KazakcTaH KyprakybIBIKKAa YbIAAMAYY OCYMAYKTEpPAY
BCTYPYY B3reye akTyanayy GONrOH apHAJMK XKepaepAuH 6ackiMAyy Goayilly MEHEH MYHO3/8/6T.
MbIHaH 8CYMAYKTOpPre anap/ibiH aHMarbiH/a 8CKOH, IKOJOTHANBIK-4ap6anblK MaaHUCH HKOTOPY
YbIHBIL LI MUCTE KUPET. BCyMAYK OTYPry3yy4y MaTepHaibl MACCANLIK TYPAO aNyy Y4YH JH HATBIMA-
WaNyyCy MUKPOKJOHANABIK KOGeHTYY 00ayn caHasaT. MUKpPOKAOHANLIK KOOOHTYY NPOTOKONYH
MILTEIl YbITYY Y4YH Heru3ru Marepuan 2-3 6y4yp MeHeH }aumbul, AKTUB/YY OCYIL XKATKAH KbIIOYAAp
Goarod. Bapasirel 60ayn YbiHbirsl Muctenun 20 ¢opmackl kKuprusuiared. CanpoGUTTHK MUKPO-
¢nopanan Crepunuzanud «akteik» (1:1) apurmMecu menen 10 myHer xana 0,1% HgCl, aputmecu
MeHeH 5 MyHOT XypPry3yarom, anjaH KHHMH MaTePHA/AbI CTEPUILAYY CYY MEHEH Y4 MOLY HKYYTraH.
MuKpoKAOHANALIK KOGOHYYHYH JH KaKilbl HAThIHxKanapel 1,0 mr/n 6-6enamamuuonypun (BAIT),
0,02 mr/n vupaonun-6yrup kucioracel (MMK) kowyy menen MC usiipocyn/ie etumuared. Tadwii-
ranap reHoGoOH/ Y CAKTOO ¥KaHa CAaMaTTyy MHUCTE OTYPry3yy4yy MaTepUanbl YbIHBITHI anyy Y4yH
MaaHHAYY MaaHHUTe 33.

Herusru cesaep: YbIHbITBI MUCTE, ACEMTHKANBIK 6CYMAYKTOP, MUKPOKIOHANABIK KOGOUTYY,
CKOT, *alllbia 6y TaKTap, CTEPHAABS.

Abstract. Kyrgyzstan and Kazakhstan are characterised by a predominance of arid lands. In such
regions, the cultivation of drought-resistant crops is particularly important. One such crop is the pista-
chio (Pistacia vera L..). It grows in these territories and is of high ecological and economic importance.
Microclonal propagation is the most effective method for large-scale production of planting material.
The primary material for developing the microclonal propagation protocol was green, actively grow-
ing pistachio cuttings with 2-3 buds. A total of 20 forms of true pistachio were introduced. Sterilisa-
tion from saprophytic microflora was carried out with a solution of “Bleach” (1:1) for 10 minutes and
a 0.1% solution of HgCl, for 5 minutes, after which the material was rinsed three times with sterile
distilled water. The best results of microclonal propagation were achieved on Murashige and Skoog
medium supplemented with 1.0 mg/L. 6-benzylaminopurine (BAP) and 0.02 mg/L indole-3-butyric
acid (IBA). The data obtained are important for preserving the gene pool and obtaining high-quality
planting material of Pistacia vera.

Keywords: pistachio, aseptic plants, microclonal propagation, in vitro, green shoots, sterilisation.

Introduction species is even included in the Red Book [3,4].

Pistacia vera L. is one of the most valuable
nut crops due to its high nutritional, economic,
and environmental significance, as well as its
resistance to arid climates, sudden temperature
changes, and ability to take rootand grow in poor,
rocky soils. This makes it particularly promising
for cultivation in Kazakhstan, where about 60%
of the land is classified as arid or semi-arid, as
well as in Kyrgyzstan, with its mountainous ter-
rain and limited access to water resources [1,2].

The natural habitats of the true pistachio
are Central Asia (Kyrgyzstan, Kazakhstan, Uz-
bekistan, Tajikistan, and Turkmenistan), Afghan-
istan and Iran. Due to anthropogenic pressures
and climate change, the area of natural pistachio
forests shrinks each year. In Kazakhstan, this

Pistachio fruits are rich in proteins, unsat-
urated fatty acids, vitamins and minerals. They
also contain antioxidant compounds that reduce
the risk of cardiovascular disease and improve
metabolism. As a result, global demand for pista-
chios grows steadily. This crop is attractive from
an economic point of view [5].

Scaling up pistachio cultivation in Ka-
zakhstan and Kyrgyzstan is an opportunity to
strengthen food security and create new export
opportunities. Therefore, the development of
pistachio plantations is of strategic importance
[6,7].

However, traditional methods of pistachio
propagation have serious limitations. Seed prop-
agation does not preserve economically valuable
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traits, while cuttings and grafting produce only
a small amount of planting material. Therefore,
biotechnological methods are becoming increas-
ingly important, especially microclonal propaga-
tion, which provides opportunities for the mass
and accelerated production of uniform, healthy
plants with the preservation of the characteris-
tics of the original forms, regardless of the sea-
son, under laboratory conditions [3,8].

This work is aimed at developing a proto-
col for the microclonal propagation of pista-
chio. This will make it possible to obtain healthy
planting material for the creation of industrial
plantations, as well as for the maintenance and
restoration of wild populations.

Materials and methods

The object of the study was wild forms of
pistachio (Pistacia vera 1..) growing in southern
Kyrgyzstan, in the Toskool-Ata Forestry, and in
southern Kazakhstan, in the Sairam-Ugam State
National Nature Park. As a result of the expedi-
tion, plus trees were selected and described ac-
cording to the “Descriptor of pistachio (Pistacia
vera 1.)". The selection of plus forms was car-
ried out according to the following economical-
ly valuable characteristics: ripening time, yield,
absence of diseases and pests, shape and size of
nuts, hardness and degree of shell opening [9].
One-year-old woody cuttings about 20 cm long
were taken from the selected forms and then
stratified at 4°C for 4-5 weeks. To obtain aseptic

plants, the following were used: 1) one-year-old
woody cuttings 3-4 cm long with 2-3 buds; 2)
green actively growing shoots with 2-3 buds ob-
tained from one-year-old woody cuttings in lab-
oratory conditions. To sterilise the cuttings and
green shoots, they were treated with a solution
of bleach (1:1) for 10 minutes and 0.1% HgCl,
for 5 minutes, followed by three rinses with ster-
ile distilled water [10]. To detect latent infec-
tions, the bases of the shoots were planted and
cultivated for 1-3 weeks at 23-25°C on a special
VISS medium [11].

Optimisation of the concentration of phy-
tohormones, 6-benzylaminopurine (BAP), in-
dole-3-butyric acid (IBA) and gibberellic acid
(GA) in the nutrient medium for introduction
into in vitro culture and microclonal propagation
was carried out on the basis of the Murashige
and Skoog (MS) medium. The nutrient media
were sterilised by autoclaving (UT KBS-150LV)
for 25 minutes at 0.8-1.0 atm. Aseptic plants
were cultivated at a temperature of 23-25°C,
light intensity of 40 pumol m™* s™* and a photope-
riod of 16 hours [12].

Results

As a result of expeditions to the habitats of
wild pistachio populations in southern Kyrgyz-
stan and Kazakhstan, 20 pistachio forms with
valuable economic characteristics were selected.
The coordinates and locations of sample collec-
tion are presented in Table 1.

Table 1 - Coordinates and locations of pistachio sample collection in Kyrgyzstan and Kazakhstan

Toskool-Ata Forestry Enter-
Wi prise, Sairam-Ugam National Na-
ture Park, Kazakhstan
Kyrgyzstan
41°05'35.78 42°40'04.91"
F1
072°35'33.46” 07014'55.94"
41°06’35.55” 42°40'04.87"
F2
072°36'09.02” 07014'56.11"
41°08'02.37" 42°40'07.40"
F3
072°37°37.46” 070 14'59.38"
41°08'02.37” 42°40'07.45"
F4
072°37°37.46” 070 14'59.45"
41°10’46.61" 42°40'09.53"
F5
072°29'34.93" 07015'00.40"
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£1°07°54.11" £2° 400952
F6
072°37'55.37" 070 150048
41710745437 472940704, 397
F7
(72°29"35 25" 070 15°02.04"
41°07°07.85" 472°40°09.31"
F5
072°35"15.88" 070 150194"
41°08'01.59" 47° 4071299
F9
072°40"35, 34" 070 15 0441"
41°08°01.59” 42° 40'12.937
F10
072°40°35.34” 070 15'04, 45"

The method of obtaining azseptic plants us-  2-3 buds, germinated after winter dormancy in
ing lignified annual cuttings did not yield pozi-  laboratory conditions from woody cuttings, The
tive results, The optimal method for obtaining  optimal nutrient medium was MS without the
aseptic plants was the use of green shoots with  addition of phytohormones, sucrose-30 g/1; pH-

57 (Figure 1}.
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1. M&%, sucrose-30 g/1; pH-5.7

2. M5, sucrose 30 g/1; pH5.7

3. M5, BAP-0.1 mg/1; GA-0.01 mg/l; sucrose-30 g/1; pH-5.7
4, M5, BAP-0.2 mg/1; GA-0.02 mg/l; sucrose-30 g/1; pH-5.7
5. M5, BAP-0.1 mg/; GA-0.01 mg/l; sucrose-20 g/1; pH-5.7

Figure 1 - Effect of nutrient medinm compaosition on the production of aseptic
planis

Flants in which a hidden latent infection  fungal contamination were transplanted to vari-
was detected on a special VISS medium were  ous nutrient media inorder to select the optimal
disposed of, and those free from bacterial and  composition for microclonal propagation (Fig-

ure 2]



112 Hepectr HAH KB 2025, MeD

Propogation coefficient
)
n
——t

1 2 3 4 5
1. MS, BAP-0L1 me /1 GA-0.00 me/1l; sucrose - 30 z/1; pH-5,
2. MS, BAP-0.5 me /1, GA-0.00 me/l sucrose - 30 g/1; pH-5.7
3 MS, BAP-1.0 me/; GA-0.00 me/l; sucrose - 30 g/1; pH-5.7
4, M5, BAP-1.0 mg/1; [BA-0.01 me/L; sucrose - 30 g/1; pH-5.7
5 M5 BAP-1.0 mg/; [BA-0.02 mg/l; sucrose - 30 g/1; pH-5.7

Figure 2 - Effect of nutrient medinum composition
on microclonal propagation of pistachio {average)

The optimal composition for microclonal
propagation was S medium, BAP 1.0 mg/1 and
[BA 0.02 mg/, with a propagation coefficient of
2.0, The plants were bright green in colour and
active shoot formation was observed.

true pistachio For sterilisation, it is optimal to
use treatment with a solution of "Bleach” {1:1)
for 10 minutes and 0.1% Hg(l; for 5 minutes,
followed by three rinses with sterile distilled
water, The optimal medium for propagation is

CONCLUSION
Az a result of the study, aseptic plants were
obtained and propagated from 20 forms of the

MS with the addition of 1.0 mg/1 BAE 0.02 mg/
[BA and 30 /1 sucrose.
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