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EFFICIENCY APPLICATIONS OF DOMESTIC PUMPKIN
ROOTSTOCKS FOR GRAFTING CUCUMBER
IN PROTECTED GROUND

Abstract. When growing herbaceous vegetable crops in the world practice, great importance is given to the use
of grafting method. The development of environmentally safe methods to increase the yield and resistance of plants
to adverse growing conditions is very relevant in vegetable production. One such method in pumpkin crops is
grafting. The aim of our work was to study the effect of domestic pumpkin rootstock on growth, development and
yield characteristics of cucumber hybrid using grafting method. Grafting on pumpkin species improved the growth
and development of plants depending on the rootstock, compared with rootstock plants. The aim of our research was
to study the influence of domestic pumpkin rootstock on the growth, development and yield characteristics of the
cucumber hybrid (scion). As a scion, the variety (Asylum), recommended for cultivation in protected ground
conditions, was used, which was grafted on five domestic rootstocks: / (Mozoleevskaya 10), 2 (Karina), 3 (Aphrodite),
4 (Mindalnaya) and Russian selection 5 (Stofuntovaya) pumpkins from vegetable and melon crops. According to the
generally accepted method, the graft was grafted (cucumber Asyl/um) on the rootstocks of pumpkin. Using a sample
of pumpkin 1 (Mozoleevskaya 10), flowering began on the fifth day earlier in comparison with non-grafted plants,
and when grafting on a sample of pumpkin 4 (Aphrodite), the fruit ripened earlier by six days. To get the greatest
increase in early productivity by 30%, it is possible to use both rootstocks. A significant increase in total yield was
provided by samples of rootstocks 2 (Karina) — 3.9 kg/m* and 3 (Stofuntovaya) - 8.0 kg/m*. The grafted cucumber
plants with all the rootstocks used were superior to the root ones in height, in terms of the percentage of
marketability of fruits and in terms of fruit weight. At the beginning of fruiting on grafted cucumber plants, the
number of female flowers increased depending on the sample. In all grafted plants, the dry matter content in the fruit
increased significantly. Because of our research, rootstocks 2 (Karina) and 3 (Stofuntovaya) were noted, which are
recommended for use in further research breeding work and the production of grafted plants.

Key words: pumpkin, cucumber, grafting, rootstocks, scion, protected ground.

Introduction. Cucumber occupies a special place among vegetables. It is one of the few plants that
people eat the fruits of when they are unripe. This feature is also associated with the name of the
vegetable: the Greeks called the fruit "aoros" - unripe, immature. Took from him the word "augury", and
then Russian "cucumber".

The nutritional value of cucumbers is low, but, thanks to their taste qualities, they have remained
popular since time immemorial. This plant is one of the few whose fruits are used in a nutritious diet. This
feature is also associated with the name of the vegetable: the Greeks called the fruit "aoros" - unripe. The
nutritional value of cucumber is not in its nutritional value but in the content of enzymes and mineral salts
necessary for better assimilation of other foods. They improve appetite, promote the assimilation of other
foods, and are of dietary importance.

In terms of the amount of organic water (95-97%,), it surpasses all other vegetables. Fruits contain
4-5% dry matter, including sugars, protein substances, fats, fibre, vitamins, ascorbic acid, provitamin “A”,
group “B”, biotin, folic, nicotinic and pantothenic acids, salts of potassium, sodium, iron, magnesium,
zinc, iodine, silver and other useful substances. In this regard, fresh cucumber fruits are of great
importance in the nutrition of the population [1].
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Cucumber (Cucumis sativus L.) is one of the main vegetable crops of protected soil. However, the
yield of cucumber remains at a low level. One of the reasons for the low yield in protected soil is a
complex of unfavorable abiotic and biotic factors that often develop during the cultivation of plants.

They are especially noticeable when growing cucumbers on the ground. Therefore, the protection of
plants in protected ground during the intensification of production involves the use of a large number of
pesticides that reduce environmental safety. Currently, the search for new highly effective and
environmentally friendly methods to increase plant resistance to adverse growing conditions is promising,
as it acts as a basis for the development of cost-effective and long-term pest and disease control programs.
One of these methods is grafting on resistant rootstocks [2].

Vegetable growers are faced with the task of increasing the productivity of vegetable crops in the face
of the negative impact of biotic and abiotic factors. Vegetable crops are most susceptible to this effect.
One of the modern methods of preventing diseases and growing vegetable crops with minimal use of
chemicals is ensuring the needs of plants in water and mineral nutrition due to a stable rootstock with a
strong root system is the grafting method. In foreign countries, various vaccinations are successfully used
for these purposes, as well as for growing strong seedlings. Using this method is cost-effective, and allows
you to earn income from the sale of products [3]. Grafting is one of the ways to propagate plants and
increase their resistance to adverse environmental conditions. Grafting can be carried out on both fruit and
vegetable plants. For vegetables, it began to be used at the beginning of the last century. This process is
time-consuming, while the method allows you to increase the yield of fruits.

Grafting technology in vegetable crops is a significant component of the vegetable industry
worldwide. Melon crops such as cucumbers, watermelons and melons are grafted for growing in
greenhouses. The goal of grafting vegetables is to improve growth and yield by promoting nutrient uptake
and increasing resistance to abiotic stresses, soil pests and pathogens [4].

Cucumber (Cucumis Sativus L.) Is one of the main vegetables grown in both open and sheltered
ground conditions in china, and its excellent cultivation is highly dependent on grafting due to its fragile
roots and sensitivity to unsuitable growing conditions. Studies have shown that pumpkin (Cucurbita L.) Is
an important rootstock for cucumber to improve yield and fruit quality, as well as increase both disease
resistance and stress resistance [5]. Although grafting is a widely used technique and is well established,
there may be a lack of compatibility between grafting partners, resulting in low survival, weak growth, or
even a lack of flowering, which can lead to serious economic losses. The compatibility of the graft directly
affects the effectiveness of the graft, so a good affinity of the graft between the rootstock and the graft is a
prerequisite for grafting. Graft compatibility, in general, can be defined as the establishment of a
successful graft union (going through normal graft union healing, growth, flowering and fruiting after
grafting) and the proper functioning of the composite, grafted plant, as well as extended survival [6].

Grafting on vegetables is one of the methods of propagating plants and increasing their resistance to
adverse environmental factors. There are many ways to graft vegetable crops. Due to the widespread use
of grafting by vegetable growers in Western Europe and Southeast Asia, interest in this method has
recently increased [7]. About 95% of watermelons in South Korea and Japan are cultivated on different
rootstocks, more than half of cucumbers - in the open ground and 30% - in protected. The method of
grafting is widely used in Europe, especially in the Netherlands [8].

For vegetable crops, it was developed and used only in the early twentieth century. Scientists have
found that well-developed root systems of some species used as rootstocks provide a high and stable yield
of vegetables in the open ground. At the same time, the growing season of grafted plants has reduced and
their yield has significantly increased. According to Russian scientist-vegetable grower S. P. Lebedev, the
growing season of melon grafting on pumpkin has reduced by 15-30 days and its yield and resistance to
cold have significantly increased [9]. Although the vaccine appeared in Russia and Ukraine and did not
have a wide industrial application, all experiments on vaccination continue today. One of the famous
scientific breeders who used the method of grafting in our country is Michurin Ivan Vladimirovich. He
used various methods of tillage, fertilization, and the mentoring method. The method of the mentor
(educator) is that in the crown of a hybrid seedling, you can form a scion from the plant and the properties
pass to the hybrid. Sometimes you can graft a hybrid on the appropriate rootstock [10].
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Cucumbers can be stored fresh all year round. To increase the fruiting period of cucumbers, we
decided to try to graft cucumbers on a pumpkin. Pumpkin, unlike cucumber, has a more powerful root
system due to this, the grafted cucumber receives more nutrients, becomes less capricious. Pumpkin is less
susceptible to fungal diseases. Grafting cucumber on cold-resistant varieties of pumpkin, you can extend
the fruiting period of cucumbers. When used as a pumpkin rootstock, cucumber plants receive enhanced
nutrition; they are easier to tolerate short-term cold spells [11]. Grafted cucumber plants grow faster,
develop better, and are more resistant to diseases and pests.

Cucumber occupies about 60 - 70% of the area in the protected ground. This is one of the most cost-
effective crops of protected soil. Cucumber is widely distributed due to its high precocity, shade tolerance,
yield and the ability to get fresh fruits almost all year round. Despite the fact that 97 % of the vegetable is
pure structured water, the remaining 3 % concentrated a unique set of substances. Trace elements of iron,
sodium, magnesium, zinc and phosphorus have a beneficial effect on all organ systems [12].

One of the most effective and environmentally friendly methods of increasing the yield and resistance
of plants to adverse growing conditions is grafting on resistant rootstocks. Therefore, the study of the
influence of the rootstock type on the growth, development and yield of cucumber in protected soil is
relevant. In addition, in the economic conditions of Kazakhstan, it will improve the provision of the
population with this valuable dietary product [13].

Materials and methods of research. A scientific study performed in 2019-2020 on the conditions of
protected soil in the spring-summer turnover in the "breeding greenhouse" of the department of selection
of vegetable and melon crops of the regional branch of "Kainar" LLP "Kazakh Research Institute of Fruit
and Vegetable Growing". The regional branch of Kainar LLP is located in the foothills of the southeast of
Kazakhstan, on the northern slope of Zailiyskiy Alatau (1050 meters above sea level). For rootstocks, use
pumpkin varieties that are highly resistant to adverse external factors and soil and climatic conditions in
the area.

Figure 1 - Location: "Selection greenhouse" of the department vegetable crop selection
of the regional branch "Kainar" Limited Liability Partnership of the Kazakh Research Institute
of Fruit And Vegetable growing in 2019-2020, located in the foothill zone of southeast Kazakhstan

As a scion, the Asylum variety was used, which was grafted on 5 domestic pumpkin rootstocks from
the collection of I(Mozoleevskaya 10), 2(Karina), 3(Stofuntovaya), 4(Aphrodite), 5 (Mindalnaya)
vegetable and melon plantation crops.

Asylum is a common local salad variety. High yielding, precocious, parthenocarpic. It enters fruiting
on the 50" day of germination. The bush is medium-sized. The green leaf is long, cylindrical, 15-20 cm
long, weighing 205-210 g, the ovary and fruit are smooth without omission, the yield, depending on the
growing period, is on average 17.0-19.0 kg/m”.
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Figure 2 - seedlings of cucumber hybrid Asylum

In experiments on the study of cucumber grafting on pumpkins, the seeds of pumpkin samples were
sowing 5 days earlier than the seeds of cucumber. The seeds will come up within 4-5 days. Perform
grafting by the method of convergence of applied grafting on the fifth day after germination. The criterion
for the period of inoculation was the full disclosure of cotyledon leaves in seedlings. In cucumbers and
pumpkins, the first real leaf should be at the very beginning of growth. In the rehabilitation chamber, you
should put pots with grafted plants after grafting [14]. At high humidity — 95-98% and at a temperature of
25°C, keep the plants for a week. After 7 days after grafting, the chamber ventilated, opening the film for
five minutes 3-4 times a day in the first few days, then increasing the time of ventilation. When airing, it is
necessary to ensure that the plants do not lose turgor, otherwise, their death is possible. In the
rehabilitation chamber, the plants were kept for 10-12 days. In three multiples of re-laying should have
been experiments. Planted grafted cucumber plants in the greenhouse carried out in the spring in the phase
of 4-5 real leaves at the age of 30-35 days. Care for grafted plants carried out according to the technology
generally accepted for cucumber. During the growing season, phenological observations and
morphological descriptions carried out, as well as accounting for individual components of the crop [15].
Setting up experiments, conducting records and observations carried out according to the "Methodology of
field experience" (with the basics of statistical processing of research results) and "Methodology of
experimental business in vegetable and melon growing"[16].

Table 1 - Varieties of pumpkin

Results and discussion. Flowering in grafted cucumber plants occurred earlier by 2-5 days, fruit
maturation-by 2.5-6 days in comparison with root plants, except for plants on rootstock 5 (Mindalnaya),
which had flowering for 5 days, and maturation — 6 days later than the control (figure 3).
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® Number of days from planting to fruit ripening ® Number of days from planting to flowering

Figure 3 - Indicators of cucumber variety Asylum grafted on rootstocks of large-fruited pumpkin

Grafted cucumber plants on all rootstock samples exceeded root-related plants in height from 4.1 to
20.1%. Grafting cucumber contributed to a significant increase in early and overall productivity.
A significant increase in early productivity was observed when grafting on samples of pumpkin /
(Mozoleevskaya 10) and 4 (Aphrodite) (120g). The total yield in comparison with root plants increased
from 0.6 kg/m”to 8.9 kg/m*. A large increase in yield was provided on samples of rootstocks 2 (Karina) —
3.9 kg/m? and 3 Stofuntovaya-8.7 kg/m*>

An increase in the percentage of marketability of fruits from 4% to 12% and the weight of fruits from
12 g to 40 g was observed. The fetal index did not change significantly. The root system has a significant
impact on the growth and rate of development of aboveground organs. In the experiments carried out, the
number of male flowers per node significantly decreased in grafted plants at the beginning of fruiting
(1-5 nodes), while the number of female flowers increased by 25.1% - 60.1% (table 2).

Table 2 - Grafting impact on quantity of cucumber flowers and qualitative indicators of Asylum variety fruits

Phase: The beginning of fruiting Phase: mass fruiting
Scions the average number of flowers per node,
. average number of flowers per node, pcs
per piece
Asylum (not vaccinated- 1,1 23 1,5 1,7
control)
1M 10) 1,7 2,0 2,0 1,3
2 (K) 1,3 2,2 2,2 1,3
3(C) 1.4 22 2,0 1,2
4 (A) 1,7 2,0 2,0 1,4
5 (M) 1,3 22 22 13
HCPO0S 0,08 0,08 0,08 0,08

In the phase of mass fruiting (5 - 10 nodes), the number of male flowers in terms of one node in
comparison with the beginning of fruiting significantly decreased in grafted plants, and the number of
female flowers increased. The largest number of female flowers was formed on cucumber plants grafted
on pumpkin samples 2 (Karina) and 5 (Mindalnaya). Grafted plants were the most productive. As a rule,
to form in root-related plants in one node one female flower and there were nodes that did not have female
flowers at all. At the same time, on plants grafted on samples, in some cases, three or even 4 female
flowers were formed in the leaf axil, from which commercial fruits developed. The results of biochemical
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analysis showed that the content of dry matter (4.2 - 7.8%) and vitamin C (1.6-8.2%) significantly
increased in fruits of all grafted plants.

Conclusions. Differences in the phases of development, yield, the chemical composition of fruits and
the number of flowers of grafted and non-grafted cucumber plants when grown in winter-spring rotation in
a greenhouse are established. When using / (Mozoleevskaya 10) and 4 (Aphrodite) rootstocks, the largest
increase in early productivity was obtained (30 %). Samples of rootstocks 2 (Karina) and 3 (Stofuntovaya)
provided a large increase in total yield (3.9 kg / m” and 8.0 kg/m?, respectively). Grafted cucumber plants
in all variants were superior to root plants: in height - from 3.6 to 20.1%, in the percentage of
marketability of fruits — from 4% to 12% and by weight of fruits - from 12g to 40 g. In all variants of
grafted cucumber plants at the beginning of fruiting, the number of female flowers increased by 25-61%.
In all grafted plants, the content of dry matter (3.4-7.8%) and vitamin C (1.8-9.2%) significantly
increased. Because of our research, promising rootstocks 2 (Karina) and 3 (Stofuntovaya) were identified,
which are recommended for use in further research, breeding and production of grafted plants. The higher
the survival rate of grafting components, the better the grafted plants develop on this rootstock,
respectively, the higher the growth, development and productivity of plants. It can be assumed that the
higher the compatibility of the components of vaccination, the more effective the use of this method.

Grafting a cucumber plant on a pumpkin promotes more abundant fruiting of plants. Increasing the
yield of environmentally friendly cucumber fruits and obtaining with a new cultivation technology
grafting a cucumber plant on a pumpkin. In modern conditions, the use of resistant varieties remains the
most promising direction, guaranteeing the profitability of various greenhouses. Growing resistant
varieties and hybrids can dramatically reduce the cost of plant protection products against pathogens -
steaming the soil or expensive pesticides. However, it takes a lot of time and resources to create and
evaluate new sustainable hybrids. Low-volume hydroponics, new hybrids for specific climatic conditions
and new grafting opportunities are three aspects of success in the greenhouse business at the present stage.

A. K. llloii6exona', C. K. Izkantacos', A. O. Hycynosa®

'Kasak yiITThIK arpapibik 3epTTey yHuBepcuTeTi, Anmarel, KasakcTas;
“Kemic-kekoHic HIapyaIlbUIBIFB! FEUTBIMU-3€PTTeY MHCTUTYTHI, AnMatsl, Kazakctan

JKABBIK 'KEPJE KUSIP ET'Y YIITH OTAH/IBIK
ACKABAK KOPBIH KOJJIAHY IbIH TUIMILIITT

Annoranus. 1llenTi KekeHiC JaKpUIIAPBIH ©CIpY Ke3iHIE, SJIEMIIK TOKIpHOEHe ery oliciH KOJNJAaHyFa YIKEH
MoH Oepineni. Kasipri yakpITTa KekeHic ecipyAe OCIMIIKTIH KONaHCBHI3 KaFgalblHA OCIMAIKTIH OHIMAUIIrT MeH
TO3IMALUTITIH apTTHIPYABIH SKOJIOTHIIBIK Ta3a dMICTEPiH Kacay oTe ©3eKTi O0bIT TabbuTanpl. AcKabaK JaKbUIIApbIH-
JIAFbI OCHI dmicTep iy Oipi — ery. bi3aiH *KYMBICEIMBI3ABIH MaKCaThl €Ty 9JIICiH KOJJaHa OTBHIPHII, OTaHABIK acKadak
KOPBIHBIH KHAp THOPHUIiHIH (CKPUHHUHTTIH) €Cy, JaMy KOHE OHIMIUTIK CHIaTTamMajlapblHa 9CEpiH 3epTTey OOJIIHI.
ACKabaKTBIH TYpJIEpiHE ery e3/iTiHeH TaMBIPIalTHIH 6CIMAIKTEPMEH CaNIBICTRIPFaH/Ia TAMBIp cabarbIHa OaiIaHBICTHI
OCIMIKTEP/IIH 6Cyi MEH JIaMybIH jkakcapTaabl. TaMblp cabarbl peTiHie 0i3 ackaOaKThIH KOJIAChI3 CHIPTKBI (akTop-
Japra Te3IMIUIIr JKOFapbl JKOHE COJI KEpIiH TOINBIPAKTHIK-KIMMATTBHIK TYPJIEPIH KOJJAHIBIK. OCIMIIK peTiHze
KOpFaJIFaH TOIBIPAK JKaFlaibIH/la ©cipyre YChIHBUIFaH COPT (AcbLibim) NaianaHblIbl, OHBI OeC OTaHIIBIK KOpJapra
ereni: 1 (Moszoneesckas 10), 2 (Kapuna), 3 (Agppoouma), 4 (Baoam) xoHe Peceiinik cenekuus 5 (JKyz ¢ynm)
KOKOHIC kKoHe Oakiia IaKpUITapblHAH alblHFaH ackabak. Ery sxammel KaObUIIAHFAH oJic OOWBIHIIA KYpPTi3iimi.
Ackabax yiricin 1 Konpanranna (Mosoneesckas 10) TYnIeHy eriiMereH eCIMIIKTEpPMEH calbICThIpFaHia OeciHIi
KYHi OacTtanmpl, an ackabakTeH 4 (A¢poouma) yiTiciHe eTiAreHne XeMicTep anThl KYH OypbIH micim skerinmi. Exi
TYN TambIpMeH e 35,5% epre eHIMAILTIKTIH €H YJIKeH eciMi anblHabl. JKanmsl eHIMHIH alTapiabIKTail ecyiH TaMbIp
cabarbibie 2 (Kapuna) - 5,1 (4,1) kr/m” sxone 3 (100 dynr) - 8,7 (9,9) kr/m” yarinepi kamramacki3 erti. Erinren
KUAp eciMAikTepi OapibIK TaMmblp cabakTaphlH KOJJaHAa OTBIPHIM, KXEMiC-)KUACKTIH TayapiblK KaOLTeTTuTiri MeH
canMarbl OOMBIHINIA ©3/IepiHiH TaMbIpJaHFaH eCIMIIKTepiHeH achin TycTi. Erinren Kusip eciMIikrepinae xemic Oepe
OacTaraHza, YATiHI €CKepe OTBIPBIN, aHAIBIK TYJIAEP/iH caHbl keOeini. bapiblk eriiren eciMaikTepe xKemictepaeri
KYpFaK 3aTTapblH MeJIIIepi eaoyip apTThl. bi3niy 3eprreynepimisain HoTmwkecinae 2 (Kapuna) xoue 3 ( XKys ¢pynm)
TamMplp cabakTap OeNriyieHdl, onapAbl opi 3epTTey KYMBICTAphIHAA >OHE eruireH eciMIIKTep eHAipiciHae
naﬁ)lanaﬂyfa ¥ChbIHbIIIAbI.

Tyiiin ce3nep: ackabak, KUsp, XKbUIBDKAH, €Ty, TAMBIP ca0aFbl, KOPFAIFaH TOIBIPAK.
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IOPEKTUBHOCTDb IPUMEHEHUSA OTEYECTBEHHBIX ITOJABOEB ThIKBbI
JJIsA IIPUBUBKHU OI'YPIA B SAIMIIIEHHOM I'PYHTE

AunHoTanust. [Ipy BhIpalMBaHUHM TPABSHHUCTHIX OBOILIHBIX KYJIBTYP B MUPOBOW MPaKTHKE MPUIAETCS OONBIIOES
3HAUCHHE KCIOJIB30BAHHIO METOJa MPUBHBKH. B OBOIIEBOJACTBE OYEHb aKTyallbHa pa3pa0OTKa SKOJIOTHYECKH
0e30MacHbIX METOMOB MOBBIIICHUS YPOXKAHHOCTH W YCTONYMBOCTH PACTCHHH K HEOIArONPHATHBIM YCIOBHAM
npouspactanust. OJJHAIM U3 TAaKMX METOJIOB y THIKBEHHBIX KYJIBTYp SBJseTCS npuBHBKa. Llenbro Harieit paboTs! 06110
U3yUeHHE BIHMSHHS OTEYCCTBEHHOTO IMOJBOSI THIKBBI HA OCOOCHHOCTH POCTa, PA3BUTHS M YPOXKAWHOCTH THOpHIA
orypua (IpHBOiA) ¢ MCHOJNB30BAHHEM METOJa MPUBHBKU. [IpUBHUBKA HA BHIBI THIKB MO3BOJIMIIA YIYUIIHTH POCT U
pasBUTHE PACTEHHI B 3aBHCHMOCTH OT IIOJBOS, IO CPABHCHHIO C KOPHECOOCTBEHHBIMH PACTEHHSMHU. B KauecTBe
NPUBOSI HCTOJB30BAH COPT AChLibiM, PEKOMEHIYEMBIH Ui BO3ENBIBAHUS B YCIOBHSAX 3alHUIIEHHOTO TPYHTA,
KOTOPBIN OBLI MPHUBHUT HA IATH OTEYSCTBEHHBIX MONBOsIX: [ (Mosoneesckas 10), 2 (Kapuna), 3 (Agppoouma),
4 (Munoanvuas) u poccuiickoil cenekuuu 5 (Cmogynmosas) THIKBBI U3 OBOINCOAXYEBBIX KyJIbTYyp. [IpUBHUBKY
MPOBOAMIIM TI0 oOmenpuHaTord meroauke. [Ipu ucnosip3oBannu obpasua TeIKBbl [ (Mo3zoneesckaa 10) 1BereHne
HAYaJoCh Ha MATHIC CYTKH PaHbIIIE B CPABHCHUH C HE MPUBUTHIMU PACTCHHUSIMH, a IIPH MPUBUBKE Ha 00pa3ell ThIKBbI
4 (Appoouma) NIOABI CO3pEBATIH PAHbIIE HA NIECTh CYTOK. [IpH MCMOIB30BaHHK 0OOMX TOABOEB MOJyUYCHA camast
Oompirass mpubaBka paHHed mnpoayKTHUBHOCTH — 35,5%. CymecTtBeHHYl0 npuOaBKy oOIIei ypoxailHOCTH
obecreurny 06pasusl mogsoes 2 (Kapuna) — 5,1(4,1) xr/M* u 3 (Cmogpynmosasn) — 8,7 (9,9) kr/m>. TIpusutsie
pacTeHHs Oryplia IPH BCEX HUCIOJIB30BAHHBIX TTOIBOSX MPEBOCXOANIN KOPHECOOCTBEHHBIE MO BBICOTE TIO MPOICHTY
TOBapHOCTH IUIOZOB M MO Macce IUIOAOB. B Havaie MIOJOHONMICHNS Ha MPUBHUTHIX PACTEHHSX OrypIla YBEIHYMUIOCH
KOJIMYECTBO JKCHCKHX IIBETKOB B 3aBHCHMOCTH OT oOpasma. Y BCeX MPHBUTHIX PACTCHHH B IUIOAAX CYIIECTBEHHO
YBEJIUYHIIOCH COZIEPKAHKUE CYXOro BellecTBa. B pe3ynbrare MpOBEACHHBIX HAMH HCCICIOBAHHI OTMEUCHBI TTOIBOU
2 (Kapuna) u 3 (Cmoghynmoeast), KOTOpble pEKOMEHAYIOTCS [T UCIOIb30BAHUS B JajbHEHIIICH UCCIeI0BATEIbCKON
CETIeKI[OHHOM paboTe U MPOU3BOJICTBE MPUBUTHIX PACTCHHIL.

KuaroueBble cji0Ba: THIKBA, OTYpEIl, TEIUIHIA, TPUBUBKA, TOJBOH, 3aIIUIICHHBINA TPYHT.
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