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plant — wheat seedlings the fusicoccin was isolated. It was
developed the new effective method of preparative isolation of
wheat fussicoccin by using chromatography on nanostructured
carbon sorbent. Wheat fusicoccin increases the tolerance to salt

YK 533.88/581.5

stress of wheat seedlings and tolerance to cold stress of winter
wheat and winter rye plants. Field experiments on sowing of
pretreated by bioregulator winter wheat, beet and rye show that
this pretreatment led to increasing of this cultures productivity.

I'.K. busxcanosa, M./’K. Kaupoea, I'.Y. /llockanuesa

HHEPCIHHEKTHUBbBI U3YYEHUA JTEKAPCTBEHHOI'O PACTEHUA
F. PALLIDIFLORA

PI'TI UnactutyTt 60Tanuku u puronntpoaykumn KH MOH PK, r. Anmartsl, Peciyonmka Kazaxcran;
Kazaxckwuii rocy1apCTBEHHBIH XKEHCKHI IeJarornaeckuii yHUBEpCUTeT, T. Anmartsl, Pecrry6nmka Kazaxcran.

B cmamve paccmampusaemcea akmyanvnocmo usyuenus F. pallidiflora, uzopesne npumensemas
8 HAPOOHOIL MeOUYUHe U NPULOOHASL OJisL CO30AHUSA OMEYeCMBEHHbIX QUMONPenapamos.

OmHUM W3 TIPHOPHUTETOB IMOJIUTHYECKUX KOH-
nenuuu [1] MHOTHX rocyaapcTB B 00JIaCTH 3ApaBo-
OXPaHCHUS SBISCTCS PA3BHTHE MPOU3BOJCTB, CBS-
3aHHBIX C TIOJYYEHHEM HOBBIX BBICOKOTEXHOIIO-
TUYHBIX JICKAPCTBEHHBIX TperapaToB [2]. bombmme
3amachkl PacTUTENBHOTO ChIphsi Kazaxcrtana aemaer
WX TEPCIEeKTHBHBIMU IS TMPOMBIIUIEHHOTO WC-
monp3oBanusA. llpm >TOM JOKa3aHa JOCTATOYHO
BBICOKasi OMOJIOTHYECKAsi aKTUBHOCThH JIEKAPCTBEH-
HBIX BUJIOB PACTEHUH, MPOU3PACTAIOIINX B TOPHBIX
MecTHOCTSX [3], KOoTopas OOBSCHAETCS OCOOCH-
HOCTSMH WX DBOJIIOIIAN B SKCTPEMATBHBIX YCIOBHIX
Cpelbl.

3HaueHNe MPHUPOJHBIX, OUOIIOTUYECKH AKTHB-
HBIX COEAMHEHHH (amKaJouaoB, (HIaBOHOMIIOB,
[JIMKO3UJIOB, CAllOHUHOB, 3(QUPHBIX Macel U T.1.)
HEU3MEPHMO BO3POCIIO B CBSI3U C TOJy4YCHHEM
3(PEeKTUBHBIX JEKAPCTBEHHBIX IMPENapaToB U Oyp-
HBIM pa3BUTHEM (apMaIleBTHUECKUX MPOU3BOJICTB.
[Toatomy mpepcraBiseTcss BO3MOXKHBIM PalliOHAb-
HO€ HCIOJIbh30BaHUE OOJBIIUX 3allaCOB PACTUTEINb-
HOTO CBIphs Guiopsl KazaxcraHa, BKITIOUAromieit
6oxee 100 BUIOB JIEeKapCTBEHHBIX PACTEHUH.

[Ipemapatbl, momydeHHbIE W3 JYKOBHUI[ pacTe-
Huk Fritillaria species m W3OpeBlie W3BECTHBHIC B
Kuraiickoil MenuinHe o Ha3BaHHEM Bei-mu win
Pei-mu, comepxaT OMOIIOTUYECKH aKTUBHBIC CTEPO-
WIHBIE aKaJOWuAbl M, B OCHOBHOM, HCIIOJNB3YIOTCS
KaK TPOTHBOKAIIICBbIE M OTXapPKUBAIOIIUE Cpej-
crBa [4]. CornacHo kuTaiickoii dapmakonee [5] B
MEIWIIMHE TIPUMEHSIOTCS JYKOBUIBI W3 JIEBATH
BUnOB Fritillaria L. Tak, mpemapaTsl psOYmKa,
00beIMHEHHBIE MO OOLIUM Ha3BaHHUEM JIyKOBHIIBI
Fritillariae cirrhosae, BKJIFOYAIOT TYKOBHIIHI YETHI-

pex BumoB Fritillaria L., mpouspacrarommx B
€CTECTBEHHBIX YCIIOBUSX U 00JaJarolNX BBICOKOM
9pPEKTUBHOCTBI0O M HHU3KOW TOKCHYHOCTBIO IO
CPaBHEHUIO C OCTAJHHBIMH IIATHIO BUIaMHU PAOUMKA
[6].

BosbIIMHCTBO BUIOB pacTeHU PsiOYMKa CoOJep-
JKaT 3HAYUTENhbHOE KOJHMYECTBO SJAOBUTHIX alKa-
JIOUJ0B. XOTA JYKOBHUIIBI €r0 HEKOTOPHIX BHJIOB B
crpanax Bocrounoii u LlenTpansHoil A3un UCTIOb-
3YIOTCS B IHILY WM K€ BBIPAIIMBAIOTCS KaK JEKO-
patuBHBIe pacTeHus. Bumel F. cirrhosa w F.
verticillata TPUMEHSAIOTCS B TPAAUIIMOHHONH MeIH-
LIMHE MOJ Ha3BaHWAMU chuan beéi u zhé béi, coot-
BECTBEHHO U, YacTO B pelenTax KOMOMHHUPYIOTCS C
JKcTpaktamu  Eriobotrya japonica. JIyKOBHIIBI
pactenuii F. verticillata Taxxke mpojaroTcs Kak beéi
mu wii, baimo. TlogBupa psOYMKa MyTOBYATOTO
F. verticillata thunbergii Baker odeHp dYacTo
ucnomas3yercd [7] u KynbTuBupyetcs B SAnoxun [8]
IUIT MEAMLMHCKHUX LeNiell M cedvyac M3BECTeH Kak
Bug F. thunbergii. g.v., KOTOPBIA BKIIIOYEH B CTaH-
JAPTU30BAaHHBINA CIIHCOK KUTAWCKUX PACTHTEIHHBIX
MpernapaTtoB M MpPUMEHSETCS TMpH TUIIEPTEPHO3E.
Xotst Bo ¢uope Kutas ykasplBaeTcs Ha TpuMe-
HEHWE W KyJbTUBHPOBAHUE pacTeHHWH PsaOumka
onennouserkoBoro (F. pallidiflora) nns memuuuH-
CKMX LeNleil M He YKa3blBaeTcsi Ha MEIWIMHCKOE
ucnojsr3oBanne Psounka myroBuaroro [9].

Kak ocHOBHBIE TepaneBTHYECKHE BEIECTBa,
KOTOpble BHOCAT BKJIaJ B IMPOTHBOKAILIEBOH 3(-
ekt pacrteHuit PsOumka, WASHTUDUIPOBAHBI
TaKkie M30CTEPOMAHbBIE AJTKATOUABI KaK, BEPTHUIIVH,
BEPTUIIMHOH M UMIIepHanuH (verticine, verticinone
u imperialine). /lo cux mop mHMpOKOe H3y4YeHHE
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OMOXMMHYECKOTO COCTaBa pAOYMKOB IIO3BOJISIET
BBUIBIATH HOBble ankanouasl [10]. Kpome Toro,
ONITUMHU3UPYIOTCA W  pa3padaThIBAlOTCS  HOBBIE
METO/Ibl KAYECTBEHHOW M KOJUYECTBEHHOM OLEHKHU
JYKOBHI ps0YMKa Ha coAeprKaHUe M30CTEPOUIHBIX
ANKaJIONIOB, HCIOJb3yeMbIX B KadeCTBE XHMH-
yeckux MapkepoB [4]. B uccnemoBanmsx L. Song-
Lin ¢ coaBropamu [11] ans npsimoro omnpeneneHus
ANKAIIONJIOB Y PacTeHWH ps0YMKa WCIIOIb30BaHa
KOMMEPYECKH JOCTYIHAas KOJIOHKAa JUIsI Ta30BOU
xpomarorpaduu Supelco SAC-5 capillary column,
KOTOpasi CIIeNUANbHO TMpeJIHa3HaYeHa Ul aHalln3a
crepouno. Taxxe pazpadoran metoq HPLC-ELSD
JUIS KOJHWYECTBEHHOTO OIpPEIENIEHUS COIepKaHUs
neiiMusuHa (peimisine) B rykoBunax Psouumka [12].
Paznenenne mefiMu3znHa OBUIO JOCTUTHYTO C IIO-
MoIplo 00paTHO-(ha3oBol konmoHku Agilent Hypersil
BDS-C18.

BuoxuMuyeckue nccieoBaHus MO3BOIUIN BbI-
JIEINTh HOBBIE KpaxMajbHBIE COCTUHEHHS W3 DPa3-
JWYHBIX BHJOB PSOYMKOB, MPUMEHSEMBIX B TpaJu-
LHAOHHOM KHUTaWCKOM MeauuuHe, Hampumep, F.
thunbergii Miq., F. ussurensis Maxim., F.
pallidiflora Schrenk, F. cirrhosa D.Don u F.
hupehensis Hsiao et K.C. Hsia, a Takxe U3y4nTb HX
(hM3UKO-XMMUYECKHE CBOWCTBA, TaKWe Kak COJIEp-
YKaHHE aMWJIO3bl, BIIQKHOCTH, 30JIBHBIM COCTaB, MOp-
¢domnoruto, TemmepaTypHble OCOOCHHOCTH H IIpO-
BecTH Kpucramorpaduro [13].

K psabunkam, 3aHeceHHBIM B KpacHyro KHHTY
Kaszaxcrana OTHOCHTCS TONBKO OJMH TOYTH JHIE-
MuuHblid BUA F. pallidiflora [14], naubonee kpym-
HBI€ MTOMYJISIIIIA KOTOPOTO TMPOU3PACTAIOT B OKPECT-
Hoctax T. Capkann (xyHrapckuii Amaray) U Ha
JaHHBIII MOMEHT €ro BHAOBOM cTaTyc yTOYHsETCS
[15]. TIpu 5TOM Ha MEOULIMHCKOE MPUMEHEHHE PacTe-
HAU psOumka OnemHouBeTkoBoro (F. pallidiflora)
yKa3bIBaeTcsl TONbKO BO (piope Kuras [9] u onsTs
ke ¢ ykazaHueM Ha KazaXCTaHCKyI TeppHUTOpHIO
JxyHrapckoro Alnaray, Kak MecTa €ro Impouspacra-
HUS U KyJIbTHMBHPOBAaHMA, TOTJAa KaK y Hac HUMes
CTaTyC PEeNKOT0 PHAEMHYHOTO BHAa ero cOop 3a-
MIpeIIeH.

OcrajbHble BUIBI PSIOYUKOB MPOU3PACTAFOIINX
B Kasaxcrane, a umenno F. ruthenica, F. verticil-
lata, F. meleagris L. (Pa0unk maxmarHerii) u Fritil-
laria meleagroides Patrin ex Schultes et Schultes
fil. (P04YMK mIaXMaTOBUAHBIA WM PSIOYUK MAIIBIN)
He BktoueHbl B KpacHeie kuuru Kazaxcrana [16].

B nenom, 3HaunTENBbHAS YaCTh MEPCIIEKTHBHBIX
JIEKapCTBEHHBIX pPacTeHHH TpeOyeT yriryOIeHHOTo
UCCIIEIOBaHUSl MX OHOJOTHYECKHX OCOOCHHOCTEH
BBHJly WX HEJOCTATOYHOW H3YYEHHOCTH, YTO SB-
JIieTCsl BAXKHBIM JIJISI COXPaHEHUs, BOCCTAHOBIICHHS
U TIOTOJIHEHHs OHOJOTUYECKOr0 Pa3Ho0Opasus

(dhnopsr Kazaxcrana. [losTomy B Hacrosiee Bpems
aKTyaJIbHBIM SBJISIETCS M3YUYEHHE PAa3NYHBIX BUIOB
JIEKapCTBEHHBIX PACTEHHH, HCIIOIh3YEMBIX B HAPOI-
HOHM MenuIuHe I pa3paboTKH U CO3JaHUS HOBBIX
JICKApPCTBEHHBIX IMPENapaToB W OHMOJIOTUYCCKH aK-
THBHBIX J00aBOK TP KOMIUIGKCHOM ITOJXOJIE,
BKJIIOYAsl M3YYCHHE HMX PECYpPCHOTO IOTEHIIHANIA,
3KOJIOrO-reorpa(puueckoro pacpoCTpaHeHUs U pa-
[IUOHAJBHOTO HCIIONF30BaHUs, HAPALY C MPUMEHe-
HHAEM TPaJUIHOHHBIX CPaBHUTEIHHO-MOP(OIOTH-
YEeCKHUX, a TAKKE COBPEMEHHBIX OMOXUMHYECKUX U
MOJIEKYJIIPHO-TEHETHYECKAX METO/IOB HCCIIEeI0Ba-
HMSI, HEOOXOAUMBIX I JaJIbHEHIIEeH JUarHOCTUKHU
JIEKapCTBEHHOTO CHIpbS M 00Jiee MTOCTOBEPHOUN Xa-
pakTepu3anuu OMOJIOTUYECKUX OPTaHU3MOB,

Cnucox JuTepaTypbl

1. Hammonaneneii Jlokman PecnyOmuku Kasaxcran o6
ocymectBienun Kousernnn OOH mo 6oprbe ¢ omycThIHUBa-
HueM. - Kokmreray, 2000

2. PykoBomcTBO 1O paboTe C JIGKAPCTBCHHBIMH pacTe-
musivu / Paxumo K. /., Careibanaues XK.A., Cyxonoesa I'.C.,
Anexenos C.M., Tynemucosa K.A. Ilox pen. H.JI. beknemu-
meBa. — A., 1999. — 232 c.

3. baitrymua U.O., Paukosckas E.M., Crorosa JI.JL
PactutenbHplii 1OKpOB JIKyHrapcKoro HpHUpPOJHOIO Mapka.
//M3Bectuss HAH PK. —2009. - Ne2(272). - C. 3-15

4. Li S., Han Q., Qiao Ch., Song J., Cheng Ch. L. and Xu
H. Chemical markers for the quality control of herbal
medicines: an overview. / Chinese Medicine. — 2008. — V.3. -
Ne 7.-P. 1-16S rDNA

5. Chinese Pharmacopoeia Commission: Pharmacopoeia
of the People's Republic of China Volume 1. - Beijing: People's
Medical Publishing House, 2005. - PP.197

6. Wang C., Li P., Ding J., Peng X., Yuan C. Simulta-
neous identification of Bulbus Fritillariae cirrhosae using PCR-
RFLP analysis. //Phytomedicine. - 2007. — Vol. 14. - Issue 9. —
PP. 628-632

7. Usher. G.A. Dictionary of Plants Used by Man. —
Constable, 1974 ISBN 0094579202

8. Phillips R. and Rix M. Bulbs Pan Books. - New York:
Random House, 1989. - 255 p. ISBN0-330-30253-1

9. Flora of China. Liliaceae. — 2000. - Vol. 24. - PP. 73-263

10. Jiang Y., Li P., Li H.J., Yu H. New steroidal alkaloids
from the bulbs of Fritillaria pugiensis. // Steroids. — 2006. — V.
71.-Ne 9. —P. 843-848

11. Song-Lin L., Li P., Lin G., Chan S.W., Ho Y.P.
Simultaneous determination of seven major isosteroidal
alkaloids in bulbs of Fritillaria by gas chromatography. // J.
Chromatogr A. —2000. — Vol. 24. - 873(2). — PP. 221-228

12. Yu H., Jiang Y., Li P., Li S.P., Wang Y.T. Study on
analytical method for alkaloids in Bulbus Fritillariae cirrhosae.
/l Zhongguo Zhong Yao Za Zhi. — 2005. —Vol. 30. — Ne§. — PP.
572-575

13. Wang S., Yu Jinglinb, Gao Wenyuan, Pang Jipinga,
Yu Jiugao and Xiao Peigen. Characterization of starch isolated
from Fritillaria traditional Chinese medicine (TCM). //Journal
of Food Engineering. —2007. — Vol. 80. - Issue 2. — PP. 727-734

14. Kpacnas xuura Kaszaxckoit CCP. Yactp 2. — Anma-
Arta, 1981.-C 23

15. Kokopesa W.M. CrpykTypa mHOMyJsIUdii U OHTO-
MOp(OJIOTHIECKUE OCOOCHHOCTH peaKoro Buma  Fritillaria
pallidiflora Pall. /Mar. mexyHap. Hayd. KOH}. «AKTyalbHbBIE
npobIIeMbl 00T. pecypcoBeieHus». — Aimarer, 2010. - C. 112-115




Becmnux KasHY. Cepus buonocuueckas, Ne6(52). 2011

49

16. Hobparnmosa C.T., XKaxesroBa T.C., [rocexkeea M.P.,
XKakusinoBa A.K., Kabenosa M.B. Kpachyro kuury IlaBmonap-
ckoii obnactu. — IMaBnomap: HULL IIT'Y um. C. Topaiireiposa,
2003.-73 c.

Tyiiin
Makanasa XanblK MeIUIMHACBIHAA epTe Ke3JeH mnaiina-
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nasbin kese xarkal F. Pallidiflora ecimairia 3eprreyain ¢guro-
npernapaTrap aixy YIIiH 0Te MaHbI3/Ibl €KeHi aiiThUIFaH.
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In the article perspectives of studying of some medical
plants such as

F. pallidiflora are reviewed that used in ancient traditional
medicine and should be used for making of domestic phyto-
preparates.
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This study addresses the abundance of Kazakhstan
food as heirloom legume and pumpkin varieties
and lines based on the established seedbank compo-
sed of domestically bred as foreign accessions and
varieties received from EU countries, Russia, USA
and Asia.

Introduction

Legumes and pumpkins, when monitored under
sharply continental conditions of Kazakhstan, may
exhibit essentially high variegation of plant and
seed parameters, growing periods and harvest
structure. Such a great variability completed by
increased cross-pollinating ability under drought,
high temperature and neighbourhood of blossoming
gardens in the mountain zone of Almaty Region
may be used for the development of new varieties,
especially counting substantial water deficit which
Kazakhstan and neighbouring Central Asian states
(except Kyrgizstan) are facing at present. So, natural
stress imposed by instant temperature fluctuations,
extreme sun irradiation, lack of the water and
drastic diurnal, nocturnal and seasonal changes lead
usually to visible phenotypic alterations, if com-
pared with those less traceable in the conditions of
moderate climate. Data with this respect have been
summerized earlier (1-5).

A number of unique common bean (Phaseolus
vulgaris L.) and azuki bean varieties (Vigna angu-
laris var. angularis (Willd.) Ohwi & Ohashi) have
been studied under local, continental conditions of
the high-mountain zone. Germplasm samples have
included domestic, “high-protein seed” wvarieties,
and various accessions granted by the Japanese

Genetic Bank, a N.I. Vavilov Research Institute of
Plant Industry, Russia, and other seed resources
located in People’s Republic of China, France, Italy,
Poland, UK and USA. Some of trialed bean varieties
and related species have revealed conspicuous diversity
in seed maturation and germination rates, productivity
and drought tolerance. As it has been shown, new
Kazakhstan cultivars would outstrip a number of
annotated external accessions and varieties by seed
protein concentration and other remarkable characters.

Materials and methods

Quantitative traits of three common bean varieties
were assessed by measuring the seed length and
width along with determination of 100-, 200-, 300-,
and 1000-seed weights. Statistical treatment was
carried out by using standard EXCELL programmes
and by Vasil’eva (6).

Results and discussion

In 2008-2011 totally more than 80 bean varieties
originating from different countries (e.g. “Nicos”
(Bulgaria), “Igolinska”, “Bomba”, “Otrel” and
“Malinka” (Poland), “Ufimskaya”, “Bijchanka”,
“Cornell”, “Laura”, “Vegetable Sack’es”, “Supernano”
and “Sadovod” (Russia), “Dove” and “Scarlet
Emperor” (UK), “Pinto”, “Red Goya” and “Ca-
melia” (USA) have been introduced to the mountain
area of Almaty Region and partly granted to the
Institute of Potato and Vegetable Plants Research
(JSC KazAgrolnnovation). These cultivars have
shown a proper seed ripeness despite a severe affect
of the late drought. Eight azuki bean varieties
completed by few broad bean cultivars (Vicia faba
L.) as lentil cultivars (Lens culinaris L.), have been
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trialed under similar conditions of the mountain
zone. Interestingly, comparison of the Russian and
the Japanese azuki bean resources has allowed to
indicate the best accessions with highest yields
under these conditions. Despite relatively moderate
germination rates, some of these cultivars have
confirmed their high thermostability and drought
tolerance.

Comparing to common bean, azuki bean, while
being cropped in the mountain zone, has been
characterized by delayed leaf vegetation and belated
onset of the flowering and pod formation. This has
caused the “wavy”, or repeated anthesis in hot and
dry conditions.

Phabaceous collection established may be used
for extensive student training. In turn, young
explorers assist in estimations of seed qualitative
and quantitative traits (see Table 1 and Fig. 1).

As demonstrated by subsequent experiments
(data not shown), cv. Nazym collected both from
Northern, and Southern plots does surpass by
certain seed parameters (namely, seed length, width,
and 100-, 200-, or 300-seed weights) other domestic
varieties. Moreover, in 2011 this variety harvested
from open and drastic Northern plot has manifested
the yield to be nearly 6 times higher (1077 seeds)
than that one for the same cv. Nazym harvested on a
more mild and shady Southern plot (185 seeds,
including those 15 motley). At the same time both
populations have indicated no reliable differences in
the rate of pod formation. For example, the
reliability criterion (tg) occurred 7-13 times lower
(0.30) than that one characteristic for reliable
differences indicated at different probability levels
(ta 2.11, t4 2.90 and t4 3.97 at P 0.95, P 0.99 and P
0.999, respectively).

Table 1
Productivity of domestic common bean varieties in 2010
Character Bean cultivars
Dzhungar-skaya Aktatti Nazym Nazym
(Southern Plot) (Northern Plot)

Seed length 2.56+0.07 2.53+0.08 2.70+0.08 2.68+0.08
Seed width 0.77+0.06 0.80+0.06 0.86+0.06 0.85+0.07
100-seed weight 50.03+0.22 55.31+0.77 78.19+1.85 73.49+1.29
200-seed weight 100.26+0.68 111.15+1.66 156.27+2.39 146.10+0.40
300-seed weight 148.87+1.49 167.02+0.44 225.8+0.96 219.6£1.70
1000-seed weight 496.23+4.97 556.734+5.83 752.67+3.00 732.00+6.00

This fact may emphasize that cv. Nazym,
revealing no differences in pod development under
different conditions of the small-scale cropping, is
completely adapted to increased temperatures,
severe dehydration and sharp insolation. In 2011 the
productivity of cv. Nazym on Southern plot has
reached 24 seeds per plant comparing to that one
recorded for the Northern plot (less than 9 seeds
per plant). Simultaneously, similar data for cv.
Talgat have made up, respectively 4 seeds per plant
(Southern plot) and 6 seeds per plant (Northern
plot). So, there is obvious variation among two
recently generated domestic varieties in reference of

the temperature-dependent productivity in local
conditions.

Biodiversity and breeding research on food and
heirloom pumpkins, Cucurbita pepo L. has been
initiated at our department in 2009. This diversity of
vegetable plant species may be used for delicious
meal courses typical of the Central Asian region as
a whole, roasted seeds, natural recovery of patients
with stomach and liver problems, glowing jack-o'-
lanterns and effective soil amelioration. Present
collection includes domestic, Russian, Chinese,
French and Italian species. Collection of French
pumpkins (Fig. 2) by harvesting in the year 2010
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has been determined to vary substantially by the
seed resistance to fungi (data not shown).

Referring to numerous reports on nutritional
value of the heirloom pumpkin as potential green-

house product, especially in the winter period, we
may need to revise our present attitude to this
miniature pumpkin in our further theoretical and
applied breeding programs to come true.

250
200 —
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= |
150 =l B Aktatti
100 — ONazym N
50 H O Nazym S
0 .
100- 200- 300-seed
weights

Fig. 1. Comparison of seed weight samples among domestic cultivars (data of 2010)

Fig. 2. French varieties of heirloom pumpkin
(“Coloquinte en Melange”) cropped on enriched
soil under mountain zone of Amaty region in 2010.
This collection upon a 2010 harvesting has been
found to strongly vary by the seed resistance to fungi.

Conclusions

The series of new common bean varieties have
been generated under mountain zone of Almaty
Region. Some of them, e.g. cv. Nazym have revealed
virtually no differences under small-scale cropping
at different plots completely fitting to growing
temperatures, water deficit as the sun beam. In
addition to this, since 2009 the biodiversity and
breeding research on food and heirloom pumpkins,
Cucurbita pepo L. has led to the enrichment of do-
mestic, Russian, Chinese, French and Italian species.

These efforts would result in eventual diversifi-
cation of agriculture in the South of Kazakhstan.
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% ok 3k

byn makanaga OygaHAacThIpy HOTHIKECIHJAE KEPriTiKTi,
KasakcTaHn xarmaiiplHIa mbIFapeUTFad xoHe EBponansik Onaxk,
Peceit, AKILI MmeH A3usimaH anblHFaH ypMe OypIIak, TaFaMIbIK
JKOHE OCeMIIK acKabaK COpTTapbl MEH TYPJICpIiHIH allyaH-
TYPJIKTEpi TaNKbUIaHAIBI.

* k%

B cratbe 00cyxkaaeTcs COPTOBOE M BHAOBOE PazHOOO-
pasue ¢aconu, a TakKe MUIICBOW M ICKOPATHBHOW THIKBBI,
HOJIy4eHHBIX B pe3yibTare ceiekumu B Kaszaxcrane m MHTpO-
IyUUpOBaHHBIX U3 cTpaH EBpocorosa, Poccun, CIHIA u Azum.



