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GRAFTING A CUCUMBER HYBRID ON PUMPKIN ROOTSTOCKS
RESISTANT TO THE PATHOGEN FUSARIUM

Abstract. Grafting of five varieties of pumpkin on a cucumber hybrid was carried out by the method of notch
grafting. As rootstocks used the following varieties of pumpkin: domestic — Aphrodite, Mindalnaya, Karina, Mozo-
leevskaya 10 and Russian selection — Stofuntovaya and as the scion, a hybrid of cucumber Asylum, recommended
for cultivation in protected ground conditions. The research topic is devoted to the study of the influence of pumpkin
rootstocks resistant to the Fusarium pathogen on the productivity of the cucumber hybrid in protected ground
conditions. Results of studies of the effect of vaccination on various domestic varieties of pumpkin for the growth,
development and yield of the hybrid cucumber Asylum showed that when grafting cucumber on pumpkin, the best
options compared to the root standard were the varieties of pumpkin Karina and Stofuntovaya.

Keywords: cucumber, pumpkin, rootstock, scion, grafting, Fusarium wilt.

Introduction. The priority direction of the development of vegetable growing at the present stage is
to obtain high-quality, environmentally safe products based on the development and introduction of new
cultivation technologies, while it should be emphasized the importance of expanding the range of
cultivated crops that can diversify the diet of the population. The quality of human life largely depends on
proper nutrition, the presence in the diet of a sufficient number of various vegetables. Therefore, providing
the country's population with high-quality vegetables in the off-season and increasing their assortment is
an important task to improve living standards.

Currently, biological methods of influence on the plant organism are becoming important, and the
search for new highly effective and environmentally safe methods of plant protection is promising. One of
these methods of vegetative propagation of plants is grafting, which is a connection and subsequent fusion
of two plants. Grafting of cultivated plant varieties gives significant results in growth, flowering, and
yield. Grafting of woody fruit plants is most common, grafting of herbaceous plants is less well known.
For example, it is possible to vaccinate cucumbers on pumpkins. The cultivation of cucumbers in the
protected ground is of great importance for vegetable growers [1].

If we take into account, the need to provide residents of the Almaty region with vegetables in the off-
season period, then testing new, more productive varieties and hybrids of cucumber to increase their yield
and economic efficiency is an urgent problem and has great scientific and practical importance.

When used as a pumpkin rootstock, cucumber plants receive enhanced nutrition. Grafted cucumber
plants grow faster, develop better, and are more resistant to diseases and pests. The aim of the work was to
select and study the effect of domestic pumpkin rootstocks resistant to the Fusarium pathogen on the
growth, development and yield of cucumber scion in protected soil by grafting.

Fusarium wilt is widespread on vegetable crops in different countries of the world, especially in
protected ground conditions. In greenhouses, fusarium wilt caused by Fusarium spp is one of the most
common plant diseases that leads to serious crop losses. Chemical warfare is not always effective and can
harm the environment. In greenhouses, the most common disease is Fusarium, the productivity of
cucumber plants is reduced from 40 to 50% Fusarium wilt is widespread on vegetable crops in different
countries of the world, especially in protected ground conditions. Fusarium wilt in greenhouses, caused by
the causative agent Fusarium Oxus, is one of the most common plant diseases. These phytopathogenic
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fungi can infect plants at any stage of the growing season. At cool soil temperatures (18-20°C), pre-
emergence rot and seedling maturation may occur [2].

This type of lesion leads to significant crop losses in greenhouses and open ground. When growing
seedlings on rootstocks resistant to this disease, the harmfulness of root rot reduced to a minimum when
growing seedlings on rootstocks.

There is a potential risk of new infections, which can lead to sharp drop in plant productivity with
existing cultivation technologies. The appearance in Western Europe in the second half of the last century
of the Pepino virus on the existing infectious background led to the unprofitability of growing cucumber,
to increase the economic efficiency of production, enterprises switched to the use of the vaccination
method. Grafting of vegetable crops sem. Pumpkin and nightshade are now widely used in Europe and
Asia (Unvuskan, Yanmaz, 1991; Lim and ets., 1994; Ma and ets., 1997; Boonekamp, 1998). Studies on
the use of the vaccination method in Isracl have shown their effectiveness in solving the problem of
reducing the use of pesticides and increasing the resistance of vegetable plants to diseases and spider mites
(Edelstein and ets., 1999; Cohen and ets., 2000; Edelstem and ets., 2000).

In Russia, the main data on vaccinations of pumpkin vegetable crops appeared in the 20-30years of
the last century. Currently, polymer materials, new varieties and technologies have appeared in vegetable
growing, and physiologically active substances are widely used [3].

Studies in light of the newly changed conditions with grafted plants in Kazakhstan not conducted, and
the biological characteristics of pumpkin species used as rootstocks and the influence of adaptive pumpkin
rootstocks on the productivity of greenhouse cucumber hybrids in the climatic conditions of Kazakhstan
not studied. Data on the use of rootstocks of species is contradictory. There is very little data on the
features of the biology of the development of promising pumpkin rootstocks in the climatic conditions of
Kazakhstan. Poorly studied issues of seed production of a number of rootstocks for pumpkin crops that
deserve widespread use as rootstocks. In the scientific literature, the effect of vaccination on the intake of
the main elements of mineral nutrition from the root xylem sap into the rootstocks is practically not
covered

Vaccination can overcome many of these problems. In fact, in many parts of the world, grafting is a
routine technique in continuous farming systems. The first grafting was used in Japan in the late 1920
when grafting watermelon [Citrulluslanatus (Thunb.) Matsum and Nakai] on the pumpkin [Cucurbita
moschata Duchesneex. Poir] rootstocks. Shortly thereafter, watermelons grafted in the bottle pumpkin
(Lagenaria siceraria (Molina) Standl.) [4]. This experience has helped to control the decline in yields due
to soil diseases. China produces more than half of the world's watermelons and cucumbers (Cucumis
sativus L.), and about 20% of them have been vaccinated.

The use of rootstocks can increase plant viability through intensive absorption of soil nutrients,
avoidance of soil pathogens, and resistance to low soil temperatures, salinity, and wet soil conditions. This
type of rootstock affects the growth, yield and quality of melon fruits. Grafting with resistant rootstocks
offers one of the best methods to avoid soil diseases. In addition, grafting can affect vegetative growth,
flowering, ripening time and fruit quality, as well as provide higher yields, especially in low-temperature
conditions. Combination rootstock - Scion influences the pH, flavour, sugar, colour, carotenoid content.
The main motive for grafting pumpkin crops is to avoid damage caused by soil pathogens when genetic or
chemical approaches to disease control are not available [5].

There are various ways of grafting vegetable crops. O.V. Yurine describes six ways of grafting
pumpkin. The following methods of grafting are most common in the greenhouse production of pumpkin
crops: in a notch, in a cleft, by approaching the tongue. S.P. Lebedeva developed the technology for
grafting of the notch in detail. In production conditions, the main requirements for the grafting method for
growing plants are high productivity and ensuring good plant survival.

We conducted research in 2019 and the task of which was to select promising pumpkin rootstocks
resistant to Fusarium spp. with subsequent grafting of a promising hybrid of cucumber of domestic
selection, characterized by high adaptability to the conditions of greenhouses and high yield in conditions
of protected soil from the grafting method.

Methods. The research was carried out at the stationary laboratory of vegetable and melon crops
breeding of the Regional branch "Kainar" LLP «Kazakh Research Institute of Fruit and Vegetable
Growingy, located in the foothills of the south-east of Kazakhstan, on the northern slope of the Trans-Ili
Alatau (1050 metres above sea level).
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The research was carried out according to generally accepted classical methods: the method of
experimental work in vegetable and melon production (edited by V. F. Belik, 1992); The method of State
variety testing of agricultural crops (potatoes, vegetables and melons) (Moscow, 1975) [6 ].

Asylum is a common local salad variety. High yielding, precocious, bee-pollinated. It enters fruiting
on the 55 day of germination. The bush is medium-sized. The cornichon is long, cylindrical, 15-20 cm
long, weighing 205-210g, the ovary and fruit are smooth without downiness, and the yield depending on
the growing period is on average 18.0-20.0 kg /m”. In experiments on the study of cucumber grafting on
pumpkins, seeds of pumpkin samples were sowing 5 days earlier than cucumber seeds. The seeds
appearance up within 4-5 days. Grafting perform by the method of convergence of a notch, on 3-5 days
after germination. The criterion for the period of grafting was the full disclosure of cotyledon leaves in
seedlings [7].

In cucumbers and pumpkins, the first real leaf should be at the very beginning of growth. After
grafting, the pots with the grafted plants were immediately placed in the rehabilitation chamber.

It is necessary to withstand a week of plants at high humidity-95-98% and a temperature of 25°C.
After seven days after grafting, the cameras ventilated, opening the film for 5 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.

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 12-14 days. The experiments were carried
out in a four-fold repetition, randomized, according to the scheme 90+60x50 cm, 2.5 plants per one m?.
Planting of grafted cucumber plants in the greenhouse have been carrying out in a phase of 4-5 real leaves
at the age of 30-35 days. Care for grafted cucumber plants have been carrying out according to the
technology generally accepted for cucumber [8,9].

In the course of work performed using the following methods: grafting, phenological and biometrical
observations. Morphological descriptions and accounting of individual components of the crop were
carried out during the growing season. The dry matter content was determined by a refractometer, sugars-
by Bertrand, vitamin C-by Murry. Setting up experiments, conducting accounting and observations were
carried out according to the Methodology of field experience (with the basics of statistical processing of
research results), The method of experimental work in vegetable and melon growing [10].

Conducting phenological observations of the studied varieties of pumpkin and cucumber allowed us
to establish differences in the timing of their entry into the next phase of development.

Phenological observations and biometric measurements were carried out according to the method
recommended for vegetable growing Research Institute of Vegetable Farming (V.F. Belik, 1979; 1981).

Nourishing plants common mode used for the protected ground. The soil moisture during the growing
season maintained by the optimal parameters [11].

The object of research was the varieties of pumpkin Aphrodite, Karina, Mindalnaya, Mozoleevskaya
10, Stofuntovaya and cucumber hybrid Asylum.

Subject of research: as a scion-a hybrid of cucumber Asylum, as a rootstock — varieties of pumpkin
Stofuntovaya, Mozoleevskaya 10, Mindalnaya, Aphrodite, Karina, standard-root-own hybrid of cucumber
Asylum.

Conducting phenological observations of the studied varieties of pumpkin and cucumber allowed us
to establish differences in the timing of their entry into the next phase of development.

Phenological observations and biometric measurements were to be carried out according to the
method recommended for growing vegetables [12].

Results and discussion. The work on the evaluation of the material was carried out in the spring-
summer turnover in the winter greenhouse of the Kazakh Research Institute of Fruit and Vegetable
Production. The standard for comparing cucumbers grafted on different varieties of pumpkin was the
zoned engrafted hybrid of cucumber Asylum. They were evaluated according to economically valuable
characteristics: early and general yield, marketability of fruits. The experiments were carried out
according to the "Methodology of the state variety testing of agricultural crops" [13].

Noted the start date and the passage of phenological phases more precisely, the phase of occurrence of
single and mass escapes, the phase of beginning of flowering, date of fruiting, date of first and last
collection. Plant height, internode length, number of leaves, flowers, and leaf diameter were determined.
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Took into account the early harvest, general and marketable, according to the options of the experiment
(table 1).

Table 1 — Dates of the passing of phenological phases by pumpkin and cucumber plants

samples seeding | shoots date date beginning | beginning from sowing to (days)
75% of of of of fruit - - -
raftin lantin flowerin maturation weight | flowering | 1 fruit
& &P & 8 shoots of the picking
main axis

Aphrodite 28.02 06.03 12.03 05.04 19.04 03.05 7 50 64
Karina 28.02 06.03 12.03 05.04 20.04 01.05 7 51 62
Mindalnaya 28.02 06.03 12.03 05.04 21.04 05.05 7 52 66
Stofuntovaya 28.02 06.03 12.03 05.04 19.04 05.05 7 50 66
Mozoleevskaya 10 28.02 06.03 12.03 05.04 20.04 01.05 7 51 62
Asylum 27.02 05.03 - 05.04 17.04 29.04 7 47 59

With the same date of sowing, grafting and planting in a permanent place of all samples, the early
beginning of flowering, early laying of ovaries and earlier arrival of the crop at the standard where noted,
these indicators in grafted plants were affected by the time of accretion of the grafting site.

Table 2 — Biometric indicators of grafted cucumber plants

hybrid Height, cm Number of pieces The diameter of

No plants internodes leaves flowers. the sheet (see)
1 | Aphrodite 131,3 15,7 21,7 3,9 9,0

2 | Karina 134,6 20,0 233 8,3 9,7

3 Mindalnaya 122,0 17,7 21,3 2.7 10,3

4 Stofuntovaya 111,7 16,7 22,7 4,7 9,0

5 Mozoleevskaya 10 1353 21,7 24,3 43 9,7

6 Asylum 128,4 18,4 24.6 4.8 8,9

When accounting for plant height noted on the rootstocks Mozolewskaya 10, Karina and Aphrodite
plants develop better and the plant height exceeds the root rate of 5.3%, 4.8% and 2.2%, respectively.

In terms of the number of flowers on the plant, the root standard exceeded the variant grafted on the
Karina pumpkin - by 72.9 %, in other variants this indicator was within the standard. There was an
increase in the leaf blade in three variants - with grafting on pumpkin varieties Mindalnaya, Karina and
Mozoleevskaya 10-15.7%, 8.9% and 8.9%, respectively, which indicates a well-developed root system of
the rootstock in these variants and good fusion with the scion.

Table 3 — Productivity indicators of grafted cucumber plants

Yield Average fruit
Ne Variety. hybrid for 1 For the growing season in % weight, g
a month Total Product
1 | Aphrodite 2,73 21,18 21,0 +9,89 110,8
2 | Karina 3,46 27,56 27,21 +42,38 104,6
3 Mindalnaya 2,1 17,76 17,54 — 107,8
4 Stofuntovaya 3,39 26,65 26,12 +36,68 102,0
5 Mozoleevskaya 10 2,59 20,93 20,77 +8,68 115,2
6 | Asylum (own-rooted) 2,53 19,45 19,11 — 111,0
HCP(05) 1,46

When evaluating the options for grafting on various pumpkin varieties, options identified with respect
to a self-rooted hybrid - a standard both for early arrival of the crop and for overall productivity.

Thus, according to the early yield (for the first month), variants with grafting on the varieties of
pumpkin Karina and Stofuntovaya were distinguished — the indicators were in the range of 3.46 and
3.39 kg/m?, which exceeded the standard by 36.7% and 33.9%, respectively. In terms of total productivity,
grafting options for pumpkin varieties Karina and Stofuntovaya showed yields of 27.56 kg/m® and
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26.65 kg/m*, which significantly exceeded the root standard by 42.38% and 36.68%, respectively. The
remaining options were within the experience error or did not exceed the standard. The average fruit
weight exceeded the variant of grafting for a variety of pumpkin Mozolevskaya 10 — 115g; the remaining
options were within the standard.

Conclusion. Grafting is used to propagate valuable plants and produce seeds. The main condition for
successful grafting is the compatibility of scion and rootstock tissues, which ensures better and faster
fusion. The rootstock supplies nutrients to the scion through its root system. The scion feeds the entire
plant with organic substances that are produced in the leaves during photosynthesis. Thus, the rootstock
and the graft have a beneficial mutual effect on each other.

Grafting provides better use of soil moisture and fertilizers by plants due to a more developed root
system and has a favorable effect on yield when re-growing the crop repeatedly in one place. When
growing cucumbers, mineral fertilizers and growth regulators were not used. The increase in the yield of
cucumber fruits was obtained through the use of a new cultivation technology - grafting cucumber plants
on domestic varieties of pumpkin.

The results of studies of the effect of grafting on various domestic varieties of pumpkin on the
growth, development and yield of the Asylum cucumber hybrid showed that when grafting cucumber on
the pumpkin, the best options compared to the root standard were the varieties of pumpkin Karina and
Stofuntovaya. Indicators for early yield in these varieties were in the range of 3.46 and 3.39 kg/m?, which
exceeded the standard by 36.7% and 33.9%, respectively.

In terms of total productivity, grafting options for pumpkin varieties Karina and Stofuntovaya also
showed high yields - 27.56 kg/m? and 26.65 kg/m?, which significantly exceeded the root standard by
42.38% and 36.68%, respectively.

AJK. lloiioexoBa, C.K. /IzkanTacoB
Kazak yJITTBIK arpapiibIK 3epTTey YHUBepcuTeTi, Anmatel, Kasakcran
®Y3APUI MATOTEHIHE TO3IM/II ACKABAKKA KUSIP THBPUJIIH EI'Y

Annoranus. Kazipri yakpITTa eciMmikrepre OHMONOTHSUIBIK TYPIAE oCEp €Ty OMIiCTepiH KOIIaHy >KOJIaphl
KapacThIPbLTyla, OJNApAbl KOPFAayIbIH THIMII JKOHE SKOJOTHSIBIK ONICTEpiH aHBIKTAy ©T€ MAaHBI3Ibl CaHaJaJbl.
CoHbIH 0ipi — 6CIMIIKTepiH BEereTaTUBTI KOOCI0IHE BIKIAT €TETiH €Ty 9Jici, SFHU €Ki OCIMIIKTI KOCBHII, OIpiKTipim
ecipy. MoaeHn eciMIIKTEep/i ery OHBIH 6Cy, TYIICHY JKOHE OHIMIUTIK JKaFJaibIH apTThIpyFa CeNTIriH TUTI3ei..

Teninyi MeH TaMbIp cadarblH KbUIbDKaK/a 6CipiIeTiH OTaH/IbIK aCKa0aKTaH allblll, TaMbIP Ca0arbIH XKOHE KHSP
OynanbIH KoygaHy yurH Adpoauta, bagam, Kapuna, Mo3oneesckas 10 sxoHe opsic cenekiusicbiHan CTodyHTOBas
TYPIH KOJAAHMBIK; KHSIPABIH TENIHYII THOPHII peTiHAe ACBUIBIM ajblHAbL ATaJIMBIII €ry Oiici KHSPIbIH
¢doTtocuHTe3/1ey OCNICeHUITIHIH epeKiuelnirine acep ereai. byiip keciHzici apKbUIbl €riIreH KUsp JKarblparbIHbIH
KOPCETKIllll ©3reCiHeH )KOFaphbl.

OtanzblK ackabak copTTapblHa ACBUIBIM KUSIp THOPHUJIIH €ry, OHBIH ©Cy >KOHE OHIMIUIK JKaFiaiiblHa acepiH
3epTTey HOTIKEIepi KOepCceTKeHIeH, ackabakka KHsApAbl Kochim ekkeHne Kapmna xone CtodyHTOBas ackadax
COPTTaphI ©3IrHEH TaMBIPJIAHFaH CTAHIAPTIICH CAJIBICTBIPFAH/Ia KaKChIPAK OOJIBII IIBIKTHI.

Tyiiin ce3aep: Kusip, ackabak, Kop, Ty, ery, (y3apHo3 aypysl.

A. 7K. IlloiioexoBa, C.K. /IxkanTacoB
Kazaxckuil HalmoHaIBHBIN arpapHbIil HCCeqoBaTeNbCKUIl yHUBEepcUTeT, AnMatsl, Kazaxcran

IPUBUBKA T'MBPUJIA OI'YPLIA HA IOJIBOM THIKBHI,
YCTOMYUBBINA K IATOT'EHY FUSARIUM

AnHotauusi. B Hacrosmee Bpems OHONOTHMYECKHE METOINBI BO3IACUCTBUS Ha PACTUTEIBHBIA OpraHH3M
npuoOpeTaloT BakHOE 3HaueHHE. [IepCreKTHBHBIM SBISETCS TMOUCK HOBBIX BHICOKO3(D(PEKTUBHBIX M 3KOJOTHUECKH
0e30macHBPIX METOJOB 3amUTHl pacTeHnid. OIHUM M3 TAKUX METOAOB, CIIOCOOOB BETeTaTHBHOTO PAa3MHOXKEHUS
pacTeHuil SBISETCS NMPHUBHUBKA, HMPEACTABIAIONAs co00i COeAMHEHHE M MOCIEIyIomee CpalleHne IBYX PacTeHHM.
[TpuBHBKa KyIbTypHBIX COPTOB PACTEHHS AA€T 3HAYUTEIIBHBIC PE3YyIbTATHI B POCTE, IBETEHHUH, YPOKAWNHOCTH.
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B kauecTBe PUBOEB U MOJBOEB MBI HCIIOJIB30BAIH CJIEIYIOIIIE BHIbI OTEYECTBEHHOM OABON THIKBEI U THOPHUIL
orypia, peKOMEHAyeMble IS BO3AENBIBAHUS B YCIOBHAX 3alIUIIEHHOro rpyHTa: Adponura, Munnanssas, Kapuna,
Moszoneesckasi 10 u poccuiickoii cenekunu — CToQyHTOBas; B KauecTBe NPUBOs — THOpu orypia AceuibiM. Crioco0
OPUBHUBKH BIMSIET HAa OCOOCHHOCTH (DOTOCHHTETHYECKOW MESITENbHOCTH pAacTeHHi orypua. Pactenue orypra,
MIPUBUTOE CIIOCOOOM B OOKOBOI1 pa3pes, OTIMYaIOCh HAaHOOIBIIMM HHAEKCOM JIMCTOBOI TOBEPXHOCTH.

Pe3ynbTathl Hccne0BaHUIA BIUSHUS IPUBUBKU HA Pa3iIMYHbIC OTEUECTBEHHBIC COPTA THIKBBI HA POCT, Pa3BUTHE
U ypOXKAHHOCTh rubpuaa orypua ACbUIbIM [TOKA3aJIH, YTO MPU NPUBHUBKE Orypla Ha THIKBY JIy4YIIMMH BApHAHTAMHU 10
CPaBHEHHUIO ¢ KOPHECOOCTBEHHBIM CTaHAAPTOM OKa3aiuch coprta ThikBbl Kapuna u CrodyHTOBas.

Kntouesvie cnosa: orypel, THIKBa, TI0BOM, IPUBOU, NPHBUBKA, (y3apHO3HOE YBsIIaHUE.
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