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ASSESSMENTOF THE PRODUCTIVITY OF KALE LEAF CABBAGE IN THE OPEN
GROUND CONDITIONS OF THE SOUTH-EAST OF KAZAKHSTAN

Abstract

The introduction of vegetable crops has always been relevant, and is no less important for
Kazakhstan because the movement of new valuable types of vegetable crops to various ecological
and geographical zones allows you to significantly expand the range of vegetables and increase the
consumption of vegetable products, make it more complete and diverse. Among all cabbage
vegetables, Kale cabbage attracts special attention. Recently, this culture has become widespread due
to its unique biochemical composition.

For Kazakhstan, Kale cabbage is a new crop. The introduction of leafy cabbage will contribute
to the diversification of vegetable growing in the country, the expansion of the species composition
of vegetable crops. Vegetable farms will grow a new vegetable crop, and the local population will
receive very valuable vitamin products. In connection with the above, the study and introduction to
the culture of Kale leaf cabbage is of great relevance for our country.

A primary collection of Kale leaf cabbage was formed and its study was carried out on a
complex of economically valuable characteristics (productivity, quality indicators). In early maturity,
the F1 Dwart green curlet hybrid stood out. The maximum indicator in all parameters (height, number
of leaves, etc.) fell on the hybrid F1 Nero di Toskana. The hybrid F; Kapitan showed maximum
productivity — 32,29 t/ha, the next in terms of productivity was F1 Red Russian — 28,7 t/ha, then F1
Dwart green curlet — 28,0 t/ha. A high content of dry substances and vitamin "C" in cabbage leaves
was detected in the F1 Scarlet hybrid, and the F; Dwart green curlet hybrid stood out in terms of the
content of total sugars. The hybrid F1 Dwart green curlet turned out to be the most combining the
maximum number of the best indicators.

Key words: introduction, Kale cabbage, biometrics, productivity, vitamin C, dry matter, total
sugar.
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VARIETAL FEATURES OF PROMISING VARIETIES OF REPAIR RASPBERRIES
IN THE SOUTH-EAST OF KAZAKHSTAN

Abstract

As a result of a two-year study of the biological characteristics of seven introduced varieties of
remontant raspberries, in the conditions of the south-east of Kazakhstan, the main economically
useful features of Russian and Polish varieties were established.

The Russian cultivar Bryanskoye Divo 9.8 t/ha was the most productive, exceeding the other
studied cultivars by an average of 12%. For productive varieties Polka by 4.2%, this variety is
distinguished by the largest berries (average weight - 5.2 g). Research will be continued and, based
on their results, promising varieties will be submitted to the SSI.

The experiments were carried out in the farm "Aidarbaev”, in the village "Saimasay",
Enbekshikazakh district of Almaty region. In the first half, studies were carried out, with positive
weather conditions. The second half of the growing season was characterized by significantly hot,
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dry-dry weather. The repetition of the experiment is 3-fold for 10 accounting plants, in each
repetition.

Phenological records of observation were carried out during the growing season. So, with a
naturally simultaneous beginning of the growing season, observed at the end of March, shoots
appeared in the remaining phases, which differed in terms of their passage.

In the experiment produced, counting the leaves. Despite the longest shoots of the Karamelka
variety, in terms of the number of leaves, it is inferior to the Raspberry Ridge and Nizhegorodets
varieties. In the Polana variety, all the main biometric indicators were lower than in the other studied
varieties.

Key words: repair raspberries, variety, escape, fruiting, harvesting,berry, yield.

Introduction

Raspberries belong to the Rosacea family (Rosacea Luss.). The genus Rubus L. The raspberry
(Idaebatus) subgenus includes more than 120 species. Many of them have red, yellow, white or black
berries. In production, various varieties of red raspberries are grown (Rubusidaebatus L.). In recent
years, much attention has been paid to the creation of varieties of repair types. Raspberries are one of
the most valuable berry crops. This is a perishable and productive crop [1, p. 67].

Raspberries are the second most important crop in world production, as well as in the Republic
of Kazakhstan. However currently in our Republic the area of planted raspberry plantations has begun
to surpass strawberry. In the Almaty region over the past three years, about 300 hectares of plantations
have already been laid, and only with repair varieties. These varieties are much easier to grow than
traditional ones due to the fact that they bear fruit on annual shoots and do not require protective
measures against winter damage and installation of expensive trellis prices for off-season berries the
most significant varieties of repair raspberries ripen in late summer and usually bear fruit until autumn
frosts. Despite all these advantages, the Kazakhstan state register of varieties approved for use in the
Republic does not have more than one repair variety. In Kazakhstan, only one repair variety of
raspberries "Indian summer™ has been studied until now, but it is already obsolete.

Therefore, the planned work is very relevant for Kazakhstan. Selecting and recommending the
best varieties for growing by farmers, processing key agro technical methods of cultivation will
significantly repeat the interest in this culture and increase the yield and volitional collection of
berries. Repair raspberries differ from the usual one-year cycle of development of the aboveground
part. Its peculiarity is that it can bear fruit not on two-year-old shoots, but on one-year-old ones.
Modern varieties and repair raspberries are widely distributed this valuable crop, obtaining more
environmentally friendly products and widespread introduction of mechanization elements in the
technology of its cultivation [2, s. 80-83. 3].

Raspberry is a semi-shrub with a two-year development cycle of the aboveground part and a
perennial root system. In the first year, 1-3 replacement shoots grow from the buds on the rhizome,
and offspring grow on the roots. In the sinus of each leaf of these shoots, buds are laid: one main and
1-2 additional, which remain dormant this season. On the next day, from the buds located on last
year's stems, fruit branches grow, on which the crop is formed, and from the buds of the rhizome and
horses, new replacement shoots and offspring grow. The second year after fruiting the stems die off
[4, 5, 6].

The shoots of remontant varieties are much shorter than those of plants that bear fruit in
summer, and their further growth is suspended after apical flowering [7, 8].

Most repair varieties of raspberries growth are 1.0-1.5 m and rarely reaches 1.8-2.0 m. intensive
growth of shoots is usually observed in the first half of the growing season [9].

The growth of the shoot and the formation of generative organs is controlled by the length of
the day and temperature. In remontant varieties of raspberries, rudimentary flowers are laid, which
leads to the termination of vegetative growth of shoots [10, 11].

In addition to environmental conditions, the manifestation of the sign of repair depends on the
condition and age characteristics of the plant itself [12].
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Thickening of raspberry shoots usually ends with the termination of their growth in length. Due
to the small length of shoots, repair raspberries differ in more erect Bush habitus. In addition, with a
one-year cycle of cultivation of this crop, the growth and development of shoots occurs in the absence
of competition for light, water, and mineral nutrition elements in the two summer stems. This
contributes to the formation of larger thickened shoots. The habit of the Bush is more influenced by
the place and conditions of growth [13].

The surface of the stems of repair raspberries is usually covered with spikes of different density,
shape and color. The shoots of some varieties of raspberries have a high plaque of various degrees of
intensity, which performs a phytoncidal role and increases the resistance of plants to low
temperatures, drought, and a number of fungal diseases [14].

Research methods

The experiments were conducted in the farm "Aidarbayev" in the village "Saimasay",
Enbekshikazakh district of Almaty region. The research was conducted in seasons with positive
weather conditions. In 2019, the second half of the growing season was characterized by significantly
hot, dry-arid weather. The maximum daily temperature in July rose to 350C. August-September was
characterized by high air temperature, which was warmer than usual at 70C.

Results and their discussion

A comparative evaluation of seven promising varieties Polana, Nizhegorodets, Orange Miracle,
Caramel, Raspberry ridge, Bryansk Divo and Polka was conducted, and the last two varieties have
already been transferred to the state variety testing. The scheme of planting 2,5x0,5 (8 000 plant).

The repeatability of the experiment is 3 times 10 accounting plants in each repeat. In the
experiments, phenological and biometric observations were carried out, accounting for the crop and
its quality, the repeatability of the experience in three multiples of 10 accounting plants in each (B.
A. Dospekhov 1985).

Phenological phases of development of repair raspberries: the emergence of shoots,
inflorescence emergence, beginning of flowering, mass flowering, beginning of ripening, mass
maturation, late maturation; — The number of shoots was calculated by piece on the linear meter, the
length of the shoots was measured with a ruler, the diameter of the shoots with a caliper, the area of
the leaf surface for all variants of the experiment using a pallet; — The average weight of the fruit was
determined for each harvest, for this purpose 100 fruits were taken, to determine the maximum weight
of one fruit, 100 of the largest berries were weighed after each harvest.

Description of introduced varieties of repair raspberries: Bryanskoe Divo is a large-fruited
repair variety of raspberries, with predominant fruiting on annual shoots in late summer and early
autumn. Berries are very large (average weight 5-6 g, maximum-11 g), elongated - conical shape,
with uniform bones, red color, paid. The beginning of ripening of berries in the second decade of
August, fruiting is long. Potential yield is realized before autumn frosts by 70-90% [15].

Oranzhevoye chudo — large-fruited yellow-fruited variety with berries of high taste qualities.
Berries are large, weighing 6.0-7.0 g (maximum-9.0 g), attractive, elongated - obtuse shape, bright
orange with a gloss. Resistant to major fungal diseases and pests. The beginning of berry maturation
is in the middle of August, and fruit bearing is long. Potential yield is realized before autumn frosts
by 70-85%. Medium-sized Bush (1.5-1.8 m) [15].

Caramelka - berry cone-shaped, elongated, large. The caramel berry is not only delicious, but
also beautiful - red, has the shape of an elongated cone. The maximum weight of one - 12 g, the
average-6 g, the yield of 1 Bush - 5 kg. The flesh is juicy, the bones are firmly connected, the raspberry
is well behind the stalk, transportable. The beginning of maturation occurs at the end of July or early
August, before frosts (September-October) Caramel manages to give 90% of the second crop [16].

Malinovaya gryada - the berry is large, sweet, and dense. It is distinguished by a friendly
maturation of the crop, until September 15 it Matures 100%, but fruiting continues later on late shoots.
Bushes of medium height, spreading with a large shoot-producing capacity. Annual shoots are light
brown in color, with sparse and small spines. The leaves are large, dark green, medium-sized flowers,
large berries weighing from 5 to 8 g, dark red. Berries are very tasty, sweet and flavorful, they contain
7.5% sugar [17].
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Nizhegorodets-large-fruited varieties of raspberries leave almost no one indifferent.
Nizhegorodets stands out for its size in the line of large-fruited varieties. Bushes differ in average
height (1.5-1.8 m), shoots slightly drooping appearance. One plant produces no more than 7-8 shoots.
In the second year, the stems turn light brown and turn purple. The average weight of the berries is
5-6 g, but there are also large ones-about 12 g. the shape of the berries is conical [18].

Polka is one of the most popular in Europe. Bred in Poland, Breeder-Jan Danek. Berries
weighing 5-6 g, bushes up to 1.8 m high, small thorns, forms up to 10 shoots and a little basal growth.
The berries are dark red, the seeds are small, transportable and sweet. The berry begins to Mature in
late July - early August, the duration of fruiting until the end of September - October, before the first
frosts. Each brush has 7-10 berries. From each Bush, it is possible to collect at least 2 - 4.5 kg of high-
quality berries during the season [19].

Polana-considered one of the oldest Polish remontant varieties-it was entered into the register
in 1991 and also remains in the leaders of promising raspberry varieties in Ukraine until now. The
size of the Bush reaches a height of only 1.5 m, sometimes slightly higher. Shoots, strong and thick,
grow straight. Leaves are regular, petioles are long. The fruit is small bones, tightly linked together.
Medium-sized berry, weighing from 5 to 7 g [20].

Soil washing is carried out to separate contaminated fractions and pollutants [21].

The experiment showed that all physiological indicators of cold resistance of wild raspberry
species were significantly better than those of cultivated varieties [22].

Phenological records and observations were made during the growing season. So at the
naturally simultaneous beginning of vegetation, observed at the end of March, when shoots appeared
very amicably, the remaining phases differed in terms of their passage.

The timing of the beginning of fruiting of all the studied varieties has been determined. Thus,
the earliest onset of maturation was observed in the Bryanskoe Divo variety on July 7 and then Polka
from July 9 (figure 1).

In the experiment, the leaves were also counted. Despite the greatest length of shoots of the
Karamelka variety in terms of the number of leaves, it was inferior to the Raspberry ridge and
Nizhegorodets varieties, while the main biometric indicators of the Polana variety were lower in other
studied varieties.

Simultaneously with the growth of the shoot in each node, leaves are formed on it. Their growth
lasts 30-32 days. The development of leaves on the shoot is also uneven: in the middle part of the
shoot, the leaves are larger than in the lower and upper parts. Also, the area of the leaf surface directly
depends on the number of replacement shoots and their height.

Figure 1 - Determining the seasonal movement of growth and development of the studied
varieties
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Polka and Bryanskoe Divo were distinguished by the earliest beginning of the awakening of
generative buds on shoots of the current year in comparison with other varieties.

Table 1-Biometric indicators of introduced varieties of repair raspberries in the conditions of
the South-East of Kazakhstan

Variety The number of Height of Diameter of | The number of | Wed. Area of 1
shoots shoots at shoots, mm leaves leaf blade, cm?
pcs/linear m | maturation, cm pcs/linear m
Bryanskoe Divo 15,3 120,0 7,7 129,6 79,8
Polka 16,8 118,3 6,0 133,9 89,2
Karamelka 12,2 115,0 55 100,3 72,6
Polana 14,3 99,7 4.8 125,4 52,7
Nizhegorodets 10,1 101,4 52 119,2 68,8
Malinovaya gryada 11,0 109,7 4,7 112,5 65,5
Oranzhevoye chudo 11,8 1074 6,2 109,6 63,6

It was found that the largest average area of 1 leaf blade was observed in varieties Polka and
Bryanskoe Divo (89.2-79.8 cm2), which is on average 21.2% more than in other varieties. According
to the main economic and useful features, the Bryanskoe Divo and Polka varieties also have a
significant advantage (table 1).

Table 2-Productivity of introduced varieties of repair raspberries

Variety Number of berries, Average weight Productivity t/ha
pcs/linear m berries (g)
Bryanskoe Divo 473,0 5,2 9,8
Polka 520,0 43 8,9
Karamelka 455,0 4,0 7,2
Polana 435,0 3,7 6,4
Nizhegorodets 450,0 3,3 59
Malinovaya gryada 458,0 3,5 6,4
Oranzhevoye chudo 421 472 7,0

In General, the productivity growth of the selected varieties averaged 12% and the yield of the
Bryanskoe Divo variety reached 9.8 t / ha. The least productive variety was Nizhegorodets with a
yield of 5.9t/ ha (figure 2).

Yield of promising varieties of repair raspberries (t/ha)
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Figure 2 - Productivity of the studied varieties of repair raspberries
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It was also found that the Bryanskoe Divo variety exceeds the Polka variety by 8% and the
Polana and Raspberry ridge varieties by an average of 14% in terms of large fruit (table 2).

Discussion of results.

The process of plant introduction begins with the study of the phenological phases of cultivar
development. It was found that at the beginning of the raspberry growing season, the Bryanskoe Divo
variety is 3-4 days ahead of all other varieties, and the Polka variety is characterized by the earliest
flowering, marked on June 17. In the period of mass flowering varieties entered from 2 to 3 decades
of June.

Bryanskoe Divo (25.03.19), Polka and Polana (27.03.19) were distinguished by the earliest
beginning of the awakening of generative buds on shoots of the current year in comparison with other
varieties.

In terms of the number of shoots developed on the linear m row, the Bryanskoe Divo variety
surpassed other varieties of repair raspberries by an average of 1.2 times, which indicates that it is
sufficient to obtain a high yield of shoot-forming ability. The average length of a single shoot in the
first class reached a length of 120 cm, and Polka at 118 cm and Caramelka 115 cm. However, the
difference in maximum length among the studied varieties was also observed and correlated with the
yield of the variety. So between the Bryanskoe Divo variety and the polka and Karamelka varieties
that have the second and third indicators of productivity, the difference in yield was only 4.1 %, and
compared to the four other varieties studied, 8.1 %. In Generalka it is necessary to recognize the
undeniable advantage of the Bryanskoe Divo variety in comparison with other studied varieties

Conclusion

In 2020 research will continue and according to their results promising varieties will be
transferred to the state variety tests.

It was found that the Bryanskoe Divo variety exceeds the Polka variety by 8% and the Polana
and Raspberry ridge varieties by an average of 14%. In Generalka, the productivity growth of the
selected varieties averaged 12% for the Bryanskoe Divo variety. The largest average area of 1 leaf
blade was observed in the varieties Polka and Bryanskoe Divo, which is on average 21.2% more than
in other varieties.

In the next 2020, the comprehensive study of these varieties will be continued and promising
conditions for the South-East of Kazakhstan will be established.
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KA3AKCTAHHBIH OHTY CTIK-IIbIFbICBIHJA KEJIEHIEI'T MO.T
PEMOHTAHTTBI TAHKYPAU COPTTAPBIHBIH EPEKIIIEJIIKTEPI

Anoamna

KazakcTaHHBIH OHTYCTIK-IIBIFBIC JKaFJaiibIHIa HHTPALYLHSIIBIK JKE€TI PEMOHTAHTTHI TaHKYpan
COPTTAapbIHBIH OMOJIOTHSUIBIK €PEKIIETIKTeP] €Kl )KbULIIBIK KYPTi3UIreH 3epTTey HoThxkecinae, Peceit
xoHe [loabIanblK COPTTapBIHBIH HET13T1 Mal JaJIbl-IIapyallbUIbIK OeNriiepi aHbIKTaJIbI.

EH xoraprel eHIMIUTIKTI KepceTkeH Peceit coptsl bpsuckoe [luBo 9,8 T/ra, opTak KepceTkiin
OoiipiHIa Oacka coprrapaan 12%-ra sxxorapsl, an Polka copter ekinmm 60mbim eHiMIAUTIKTI 4,2%- /151
kepceTTi. byi copt eH ipi xkuaekTepi (oprama caamarbi-5,2 T) Kypaabl. 3epTrey xkymbictapbl 2020
KBUIBI KAJIFACBIH Ta0aabl YKOHE HOTHIXKECIHJEC MEPCHEKTHBTI COPTTAp MEMIIEKETTIK COPT ChIHAY
OpTaJIbIFbIHA TAIICHIPBUIAIBI.
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AmMatel o0sbickl, ExOekmiikazak aymanel, Caiimacaili aywsutbiHZa «AlmapOaeBy Imapya
KOXaIIBIFBIHIA TOXKIprOe yprizuimi. 2019 >KbUIIbIH BereTaUsUIBIK K€3eHHIH eKIHII jKapThICHIH/IA
BICTBIK JKOHE KYPFaK, Cy TallbLIaFbl aya pallbIMEH cHUMATTaiabl. ToxipuOe op KalChICBIHIA, YII
KalTaJIbIMHAH OH €CEMTIK OCIMIIKTEH KYPTi3iieai.

Toxipube GappichiHAa PEHOIOTHSIIBIK )KOHE OMOMETPUSIIBIK OaKplIay XKYpri3uii, OHIMHIH
TYCIMIIK ece0i koHEe OHBIH CaIachl, TOKIPUOEHIH op KaichichiHAa 10 ecenTik eCiMIiKTEH YIII ece
KaWTalaHbl.

DEHONMOTUSIIBIK €Cell JKOHE OaKpulay >KYMBICTAphl BETETALMSJIBIK KE3CHJE KYPri3uii.
Ocsuiaiiia, Haypbl3 albIHBIH COHBIH/IA BETETAIIMSIIBIK KE€31HHIH OacTaysl O1p Me3riiae OaikaaraH,
dazanap OipieckeH Typjae maiga OOJNbIN, ONapAbIH KaiFaH Qasanapbl OOWBIHIIA OTY Mep3imaepi
EPEKIIEeIICHII.

Kinm ce30ep: peMOHTaHTHI TAaHKYpaii, COPT, OPKEH, XKeMic Oepy, )KUHAY, KUK, OHIMILIIK.
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OCOBEHHOCTH NEPCIIEKTUBHBIX COPTOB PEMOHTAHTHOM MAJIMHBI
HA IOI'O-BOCTOKE KA3AXCTAHA.

Annomauusn

B pesynpraTe  ABYXJETHETO  M3y4eHUs  OHUOJOTMYECKUX  OCOOEHHOCTEH,  CceMu
MHTPOAYLUUPOBAHHBIX COPTOB PEMOHTAHTHOM MaJlMHBI, B YCJIOBUSAX oro-Bocroka Kasaxcrana,
YCTaHOBJIEHBI OCHOBHBIE XO351IICTBEHHO-T10JI€3HbIE NTpu3Haku Poccuiickux u [Tonbckux copTos.

HauGonpmieir nmpoaykTUBHOCTRIO oTiuvancs Poccuiickuit copt bpsHckoe luBo 9,8 T1/ra,
NPEBBICUBILUI JPyrye U3ydaeMbie copTa, B cpeqHeM Ha 12%. 1o npoxyktuBHbM coptam Polka Ha
4,2 %, 3TOT COpPT OTIANYAETCsI, HanOoJiee KPYMHBIMU sirofamu (cpeansisi macca- 5,2 r). MccnenoBanus
OyayT MPOAOIKEHBI U 110 UX pe3ybTaTaM, epCcleKTUBHbIE copTa OyayT nepenansl B 'CH.

OmneiThl TpoBOaMIINCh, B KX «Alinap6aesy, B cene «Caiimacaiiy», EHOekmkazaxckoro paifoHa
AnmatuHcKoi o0nactu. B nepBoii monoBuHe ObUIM MTPOBEACHBI UCCIIEAOBAHUS, C IOJI0KUTETBHBIMU
MOTO/IHBIMH YCJIOBHUSIMH. BTOpas mojioBMHA BereTaluy XapakTepu3oBaiach 3HAUUTEIBHO JKapKOM,
Cyxo0-3acylnuiuBoil noronoil. IloBropHocTs onbiTa 3-X kpatHas o 10 y4eTHBIM pacTeHUsAM, B KaXKI0N
MTOBTOPHOCTH.

deHoornyeckue y4yerbl HaOMIOEeHUs, NPOBOAMINCH B IEpPHOA Bererauuu. Tak, mpu
€CTECTBEHHO OJIHOBPEMEHHOM Hayajle BereTaluy, HaOJIoJaBIIMMCS B KOHLIE MapTa, MOSBUIIUCH
no0eru octajibHble (a3bl, pa3IHYAINUCh IO CPOKAM UX MPOXOXKICHHS.

B omnbiTe npousBenéx, noacueT auctheB. HecMoTpsi, Ha HaubOIbIIYIO JUTMHY TTOOEroB copra
Kapamernbka, o0 KOJIMYECTBY JIMCTHEB, OH YCTyHaeT copTy ManuHoBas rpsna u Huxeropopen. ¥V
copra Polana mo BceM OCHOBHBIM OMOMETPHUYECKHM IOKA3aTeIsIM ObUTH HIDKE, YeM Y JPYrHX
U3Y4aeMBIX COPTOB.

Knrouegvie cnoea: peMoHTaHTHAsh MalliHa, COPT, MOOEr, IJIOJOHOILIEHHE, yOopka, sroja,
YPOKaHOCTb.
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