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Abstract. The purpose of the research was to substantiate feasibility and effectiveness of cultivating
promising tomatoes varieties and hybrids in the Lower Volga region to obtain high-quality yields of 150 t/ha
and more. It was the first time for chestnut soils, when comprehensive research on resource-saving techniques
increasing vegetable crop productivity in an extremely arid climate under drip irrigation by regulating
physiological and biological processes was conducted, and a system for applying these techniques was
developed. The experiments were carried out according to generally accepted methods. The study revealed
that in order to obtain the planned productivity of 110, 130, 150 t/ha in all the tomato varieties and
a hybrid (Volgogradsky 5/95, Fokker F1 and Gerkules), differentiated irrigation regime was used. It resulted
in yield increase up to 18.8 t/ha (when compared to planned 130 t/ha) and up to 10.2 t/ha (when compared
to planned 150 t/ha) in the variants where Energiya-M growth regulator and Rastvorin water-soluble
fertilizer were used with complete mineral fertilizer. Hercules tomato variety treated with N,gsP;,sK 5 +
Rastvorin + Energiya-M was the most economically viable for cultivation. According to the variants,
a return on production costs of 6.87 rubles of income was achieved.
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AnHoTanus. Ilens uccienoBanuii — 00OCHOBATh LENECO0OPA3HOCTh U 3P (PEKTUBHOCTD BO3/IEIbI-
BaHUS NEPCIEKTUBHBIX COPTOB U TMOPUAOB TOMATOB B ycnoBusax Hipkuero IToBoJDKbs Ul MOTydeHUS
ypoxkaitnoctu 150 n Goee T/ra BBICOKOKa4eCTBEHHOM MPOAYKIUK. BriepBbie B 30HE KAIITAHOBBIX TTOYB
IPOBOJMINCH KOMIJIEKCHBIE HAYYHbIE UCCIIEJJOBAHUS pPecypcocOeperaomux IpueMoB HOBBIIIEHUS
IPOAYKTUBHOCTH OBOIIHOM KyJIBTYpHI B YCIOBHUSX OCTPO3aCyLUIMBOrO KJIMMaTa IyTeM PeryJIupoBaHUs
(hI3HOTOr0-OHOIOTHYECKHX MTPOLIECCOB TIPH KalleIbHOM OPOLIEHHH M pa3padoTaHa cUCTeMa IPUMEHEHHS
3TUX NpHeMOB. VccnenoBaHus B OIBITE OCYIIECTB/LUIMCH COINIACHO OOLIEHPUHATHIM MeToaukaM. 11o pe-
3yJbTaTaM UCCJI€JIOBAHUHN OBIIO BBIBICHO, YTO Ha KyJIbType TOMAT, Ha BCEX UCCIIEIYEMBIX COpTax
u rubpune (Bonrorpanackuii 5/95, ®okkep F, u ['epkysiec), 1is moaydeHuUs INIAHUPYEMOW POTYKTHBHOCTH
B 110, 130, 150 1/ra HEoOX0AUMO cO3aBaTh AU(GHEPEHIMPOBAHHBII PEXKUM OpPOIIEHUs, YTO AaBaJI0 BO3-
MOXKHOCTb IIOJIy4aTh NpuOaBKy ypoxkaitHocTu 1o 18,8 1/ra (Ha maHupyeMmyto ypoxaiiHocTs 130 1/ra)
u 10 10,2 t/ra (Ha aHUpyemyto ypokaitnoctsh 150 1/ra) B Bapuantax NPK + PactBopun + DHeprus-M.
Jlna npousBouTest Hanbosee S5KOHOMUUYECKH ONPaBJaHHBIM SIBISUIOCH BO3JENIbIBAHUE TOMaTa copTa I'ep-
KyJec Ha ¢oHe Ny P, K ,s + PactBopun + DHeprus-M. 1o BapuaHTam jocTuragack OKynaeMocTb mpo-
W3BOJICTBEHHBIX 3aTpar B cymme 6,87 pyOieii joxona.

KnioueBble ciioBa: peXUM OPOIICHUS, IPOAYKTUBHOCTB, TOMAT, BOZOPACTBOPUMEIE YIOOPEHUS,
pEryJsaTop poCTa, MOBBIIEHHE Ka4ecTBa
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Introduction

Vegetable growing is one of the main branches in agro-industrial complex, pro-
viding population with vitamins C, B, B,, A, H, B,, pectin, minerals, nutrients and other
substances that determine a person’s healthy diet all year round [1—3].

In the Russian Federation, main vegetable croplands including tomatoes are located
in the southern regions. The Lower Volga region is considered to be ‘Russian garden’.
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The region has favorable climatic conditions for vegetable growing and, therefore, occu-
pies a leading position in the country in vegetables production. Here, the industry
depends on irrigation, since irrigated agriculture occupying 53% of the arable land gives
90% of all gross output [4]. Vegetable production in this region is at consistently high
levels — open-ground vegetable harvests in the industrial sector of vegetable growing
amounted to 531.3 thousand tons in 2016 — 11.6% of the total value in the Russian
Federation, this was the second place among Russian regions. For sown areas, the second
place belongs to vegetable crops — 15.6 thousand ha, which is 8.3% of all areas [5].
Tomatoes are one of the most nutritious vegetables. The fruits of tomatoes contain
sugars, acids, aromatic substances, as well as a large amount of vitamins. High taste,
nutritional and dietary qualities, and a variety of cooking methods have made tomatoes
a popular vegetable [3, 6].
Currently, production of open ground vegetables is carried out mainly without
drip irrigation, not considering variety adaptability to climatic conditions [7—9].
High yields combined with high quality fruits are a common requirement for tomato
producers, which can only be achieved considering critical production factors. These
include proper irrigation management, variety selection, disease prevention, soil fertility,
climate, etc. Many authors have revealed that adherence to agro-technological measures
with the key role of nutrition determined tomato quality and yield [10—17].
Therefore, the study on resource-saving techniques increasing vegetable crop yields,
including micro-irrigation, water-soluble fertilizers and growth stimulants, is relevant.
The purpose of the research was to rationalize technological methods for obtaining
150 t/ha and more high-quality yields of vegetables considering climatic conditions
of the Lower Volga region.

Materials and methods

Split plot experiments were carried out according to [18—21]. Arrangement of plots
by varieties and hybrids was systematic, by nutritional regimes — randomized.
The accounting area of first-order plots (water regime), second-order plots (varieties
and hybrids) and third-order plots (nutrient regimes) was 295 m? 100 m? and 7.5 m?,
respectively. The experiment was replicated three times. Scheme for sowing tomato
seeds was 0.50 + 0.90 m.

Factor A — agro-ecological assessment of varieties and hybrids of Russian and
foreign breeding. The following tomato varieties and hybrids were studied: Vol-
gogradsky 5/95 (standard), Fokker F1 hybrid, Gerkules variety.

Factor B — scientific substantiation of managing planned tomato productivity:
110, 130, 150 t/ha. Variants:

1) control;

2) Energiya-M growth regulator;

3) fertilizers for 110 t/ha yield: N — 210 kg/ha active ingredient; P,O; — 85 kg/ha
active ingredient, K,O — 105 kg/ha active ingredient;

4) fertilizers for 130 t/ha yield: N — 250 kg/ha active ingredient; P,O; — 100 kg/ha
active ingredient; K,O — 125 kg/ha active ingredient;
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5) fertilizers for 150 t/ha yield: N — 285 kg/ha active ingredient; P,O; — 115 kg/ha
active ingredient, K,O — 145 kg/ha active ingredient;

6) Rastvorin water-soluble fertilizer;

7) Rastvorin water-soluble fertilizer and Energiya-M growth regulator;

8) NPK fertilizers, Rastvorin and Energiya-M for 110 t/ha yield;

9) NPK fertilizers, Rastvorin and Energiya-M for 130 t/ha yield;

10) NPK fertilizers, Rastvorin and Energiya-M for 150 t/ha yield.

Factor C — irrigation regimes affect on tomato productivity:

1) maintaining pre-irrigation moisture level at 75...75...75% field capacity (FC)
(constant irrigation regime);

2) maintaining pre-irrigation moisture level at 70...80...75% FC (differentiated
irrigation regime): sowing — flowering — 70% FC; flowering — milk ripeness —
80% FC; milk ripeness — full ripeness — 75% FC.

As mineral fertilizers, ammonium nitrate, double superphosphate and potassium
chloride were studied. For irrigation in the experimental plot, Neodrip drip irrigation
system was mounted complete with drip pipelines having water outlets every 0.3 m
and 1.55 1/h dropper capacity. Irrigation pipelines of drip irrigation system were laid
simultaneously during crop sowing.

The first top dressing (10...15 g of Rastvorin per 10 | of water) was carried out
after 5...7 leaves appeared. During fruit formation, Rastvorin solution (25 g per 10 1
of water) was used. Spraying was carried out with the same solution after 7...10 days.
The presence of several fertilizers made it possible to combine top dressing depending
on phase of plant development. The treatment with Energiya-M growth regulator
included: 1) seed soaking (1 ml/1 kg of seeds) for 30...40 min with operation solution flow
rate of 2 I/kg; 2) subsequent spraying (15 g/ha) and leaf top dressing (15 g per 300 g
of water) in initial growth period, and during flower formation-flowering growth stage.

Results and Discussion

The studies were conducted in 2011—2016 in Zaitseva V.A. farm, Gorodishchensky
district, the Volgograd region. Composition of the studied soils was heavy loamy in 80%
of the territory and was characterized by a low (2.31%) humus content in arable layer,
and at a depth of 0.4...1.0 m its amount decreased from 1.05 to 0.32%. Low humus
content in this soil is explained by the fact that conversion of organic substances
in the zone of chestnut soils has a specific zonal character. Water-physical soil properties
are affected directly by soil composition. Soil density varied horizontally, the lowest was
noted in 0.0...0.1 m layer — 1.24 t/m’. With further deepening, this indicator increased
in the studied soil layer: for 0.0...0.6 m — to 1.35 t/m’, for 0.0...1.0 m — to 1.45 t/m’.
The highest soil density was noted at 1 m depth and amounted to 1.62 t/m’. Total soil
porosity of arable layer ranged from 50.4 to 47.5%. The field capacity ranged from
25.60% in 0.0...0.1 m layer to 22.82% in 0.0...0.6 m layer. The field capacity was
20.4%, wilting moisture for 0.0...1.0 m layer averaged 8.49%:; soil pH was 6.8...8.0.
Hydrolyzable nitrogen availability (according to Kornfield [22—23]) of experimental
plot soil was low (less than 100 mg/kg of soil), mobile phosphorus (according
to Machigin [24]) — from low to medium (16...30 mg/kg of soil), exchange potassium
(according to Machigin [24]) — high (300...500 mg/kg of soil).
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In our experiments, an increase in irrigation rate under differentiated irrigation
regime was due to different irrigation rates and distribution of irrigation dates by growth
and development phases. For constant irrigation regime, irrigation rate was stable over
all interphase periods and was within 163 m’/ha. For differentiated irrigation regime,
irrigation rate was redistributed over growth stages: during sowing and flowering —
199 m’/ha with 8 average total number of irrigations during this period, which was 3 less
irrigations compared to constant irrigation regime. Under constant irrigation regime
in flowering — fruit formation — milk ripeness stages, 10 irrigations (163 m*/ha) were
carried out, under differentiated irrigation — 16 irrigations (127 m*/ha). In milk ripe-
ness — full ripeness stage, 7 irrigations (163 m*/ha) was performed under both irrigation
regimes on average over research years.

Differentiation of irrigation regime parameters in research years was the most
significant in individual phases of growth and development of tomatoes. So, in extremely
arid years, the largest number of irrigations were required for all interphase periods and
irrigation regimes: 28 and 30 — for constant irrigation regime in 2012 and 2014, respec-
tively; 27 and 30 — with for differentiated regime in 2012 and 2014, respectively.
The irrigation rate during this period was the largest and amounted to 5542 m’/ha
in 2012 and 5868 m’/ha in 2014 under a constant irrigation regime, and 5906 and
6268 m*/ha under differentiated regime in 2012 and 2014, respectively. In the most
favorable hydrothermal indices in 2016, 15 irrigations were carried out with the lowest
irrigation rate — 2934 m*/ha while constantly maintaining 75% soil moisture, 3207 m*/ha
for differentiated regime. However, during the growing season, differences were ob-
served in sowing-flowering period: with a constant irrigation regime — 5, with dif-
ferentiated — 1 irrigation less. Significant differences were observed in flowering —
fruit formation — milk ripeness period: 6 irrigations with 163 m*/ha rate were carried out
under constant irrigation regime, 10 irrigations with 127 m*/ha rate — under differen-
tiated irrigation. 23 irrigations (4483 m*/ha) averaged for constant regime of irrigation
in 2011—2016, 22 irrigations (4804 m’/ha) were carried out under differentiated regime.
In all cases, the irrigation rate was the main entry in water balance of tomato crops.

At the same time, in different years, depending on the prevailing weather condi-
tions, irrigation water accounted 44.95 to 85.98% for a constant irrigation regime and
47.29 to 86.83% of total water consumption — for differentiated one. In extremely
arid years, irrigation water consumption ranged from 79.19 to 80.32% (2012), from
85.98 to 86.83% (2014) of the total water consumption by vegetable plants in the expe-
rimental variants, while maintaining a constant and differentiated irrigation regimes,
respectively. Water consumption in the wettest 2016 was different, when moisture supply
in form of irrigation water amounted to 44.95% for constant irrigation regime and
47.29% of its total consumption for differentiated regime.

In our experiments, the total water consumption during the growing season over
the research years averaged 6301.3 mm for constant irrigation regime, 6609.5 mm for
differentiated regime, of which 71.0 and 72.4% were irrigations, respectively. Thus,
with an increase in pre-irrigation soil moisture, the irrigation rate and the proportion
of irrigation water in the total water consumption increase.
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The results showed that a smaller number of tomato fruits and a less significant
average weight were found on plants grown without fertilizers in control variants for
all irrigation regimes.

In terms of NPK ratios for 110, 130, 150 t/ha yield of tomatoes, the number
of formed fruits on one plant was higher under the differentiated irrigation regime rather
than constant regime.

The combined treatment of tomato plants with mineral fertilizers + Rasvorin +
Energiya-M contributed to increase in fruit number per plant under constant irrigation
regime for Gerkules cultivar up to 19.4...20.7 fruits with 102...107 g average weight,
Fokker F1 hybrid generated the largest number of fruits (21.0...22.6), but the smallest
average weight (92...98 g), while the standard variety Volgogradsky 5/95 had
17.7...18.7 fruits weighing 101...106 g. Differentiation of irrigation rates increased
number of fruits in Gerkules cultivar to 20.2...21.8 with 107...112 g average weight.
A larger number of fruits was formed on Fokker F1 hybrid — 22.7...24.1 fruits weighing
94...101 g, which was higher by 1.3...1.6 and 3.8...3.9 than the indicators on the standard
variety (103...110 g).

Thus, to obtain the planned productivity of 110, 130, 150 t/ha in all studied tomato
varieties and a hybrid (Volgogradsky 5/95, Fokker F1 and Gerkules), it is necessary
to create a differentiated irrigation regime, which made it possible to obtain a 18.8 t/ha
yield increase (for the planned yield of 130 t/ha) and up to 10.2 t/ha increase (for the
planned yield of 150 t/ha) in NPK + Rasvorin + Energiya-M variant (table).

For qualitative characteristics of tomato fruits, we revealed that the most intensive
accumulation of dry substances in tomato fruits was facilitated by application of the
highest fertilizer doses in combination with Rastvorin and growth regulator under a dif-
ferentiated irrigation regime. The increase in dry solids in this variant was 0.2% in Vol-
gogradsky 5/95, 0.6% in Fokker F1 hybrid and Gerkules compared to the constant
irrigation regime. The experiments showed that organic acids content in tomato fruits
varied slightly depending on the species, fertilizer doses and moisture conditions.

The lowest content of ascorbic acid (0.53...0.56% — for a constant regime of irri-
gation; 0.56% — for a differentiated regime of irrigation) was observed in fruits from
unfertilized plots. In all variants with mineral fertilization for the planned 110, 130,
150 t/ha yield levels, acidity of fruit was in the range of 0.61...0.64% in the standard
Volgogradsky 5/95 variety grown under a constant irrigation regime, and 0.63...0.65% —
under differentiation irrigation water according to growth periods.

Due to its biological characteristics, Fokker F1 hybrid and Gerkules variety
accumulated a smaller amount of acids in fruits — 0.57...0.60% under a constant
irrigation regime. Under differential irrigation, Fokker F1 hybrid decreased acid level
to 0.61...0.64%, and Gerkules variety increased it to 0.66% when applying fertilizers
for the planned 150 t/ha yield compared to Volgogradsky 5/95 variety. Thus, the en-
hanced water and nutrient soil regime had a positive effect on yields and improved
biochemical fruit composition.

Economically, cultivation of Gerkules tomato under N,¢P,,sK,,s + Rastvorin +
Energia-M was the most profitable. In the variants, 6.87 rubles income was achieved.
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Table
Efficiency of the studied agricultural practices in tomato, average for 2011—-2016
Volgogradsky 5/95 Fokker F1 Gerkules
Variant yield, t/ha ma_rket- yield, t/ha ma_rket- yield, t/ha mgrket-
ability of ability of ability of
gross | sal- | fruits,% | gross | sal- | fruits,% | gross | sal- | fruits,%
able able able
75...75...75% FC
Control 56.5| 42.7| 75.5 70.9| 54.3 76.5 74.5| 58.1| 77.9
Energiya-M 68.8| 54.9| 79.6 84.5| 68.6 81.1 88.4| 72.7| 82.2
N, PacK, o 82.6| 67.7| 81.9 99.7| 82.7 82.9 106.6| 89.6 | 84.0
N, P00 Kooe 91.7| 75.8| 82.6 |110.3| 92.3 83.6 117.2| 99.3| 84.7
NP, K. 99.8| 83.1| 83.2 |119.1|100.3 84.2 126.3| 108.0 | 85.5
Rastvorin 73.9| 59.3| 80.1 89.9| 73.1 81.3 94.4| 78.0| 82.6
N,,P..K,.s + Mortar 92.4| 76.5| 827 |110.1| 92.2 83.7 116.7| 98.9| 84.7
N,.P...K,,. + Mortar 108.2( 90.3| 83.4 [127.6|107.6 84.3 133.9| 114.6 | 85.6
N,..P...K,.. + Mortar 1154| 97.0| 84.0 [136.4|115.9 85.0 142.1|122.5| 86.2
Rastvorin + Energiya-M 77.4| 63.0| 81.3 | 95.3| 79.1 83.0 100.3| 84.0| 83.8
N,,.P..K, + Rastvorin + Energiya-M | 99.0| 82.9| 83.7 |119.4|100.9 84.4 125.8| 107.9 | 85.7
N,..P...K. + Rastvorin + Energiya-M | 114.1| 96.2| 84.3 |136.0| 116.0 85.2 142.5|1123.0 | 86.3
N,..P,..K. + Rastvorin + Energiya-M | 123.2| 104.7| 84.9 |145.1|124.5 85.8 153.9| 133.7 | 86.8
70...80...75% FC
Control 61.1| 46.9| 76.7 75.2| 58.5 77.7 78.8| 62.0| 78.7
Energiya-M 72.7| 59.0| 81.2 88.8| 73.1 82.3 92.2| 77.0| 83.4
N, o PacK, o 88.1| 73.1| 83.0 |105.0| 88.8 84.6 112.0| 95.7| 85.4
N0 P 10oKooe 98.3| 82.5| 83.8 |116.3| 99.3 85.3 124.0 | 107.0| 86.3
NP, ..K.. 106.4| 89.9| 845 (1249|1074 86.0 133.4 | 116.1| 87.0
Rastvorin 78.3| 64.0| 81.6 94.8| 78.5 82.8 99.1| 82.9| 83.6
N,,.P..K,., + Rastvorin 98.5| 82.7| 83.9 |1164| 99.4 85.4 122.4(105.9| 86.4
N,.,P...K,,. + Rastvorin 1152 97.5| 84.6 |[134.1|(115.6 86.1 140.2 | 122.3| 87.2
N,..P...K,.. + Rastvorin 122.6|104.4| 85.1 143.1| 123.9 86.6 149.1 | 130.9| 87.8
Rastvorin + Energy-M 82.1| 68.2| 83.0 99.6| 84.0 84.3 1049 | 89.4| 85.2
N,,,P..K, + Rastvorin + Energiya-M | 105.3| 89.4| 84.8 |125.8|108.4 86.1 131.8 | 115.0| 87.2
N,..P...K. + Rastvorin + Energiya-M | 120.8| 103.4| 85.6 |142.1|123.4 86.8 148.8 | 130.7 | 87.8
N,..P...K,. + Rastvorin + Energiya-M | 130.0| 112.3| 86.4 |151.4| 1325 87.5 160.2 | 141.9| 88.5
LSD 05 (2011) 3.94 LSD 05 (2013) 4.52 LSD 05 (2015) 4.12
LSDO5A 0.66 LSDO5A 0.75 LSDO5A 0.69
LSD05B 0.80 LSD05B 0.92 LSD05B 0.84
LSD0O5C 1.61 LSDO5C 1.85 LSDO5C 1.68
LSD 05 AB 2.78 LSD 05 AB 3.20 LSD 05 AB 2.91
LSD 05 AC 2.27 LSD 05 AC 2.61 LSD 05 AC 2.38
LSD 05BC 1.14 LSD 05 BC 1.30 LSD 05 BC 1.19
LSD 05 ABC 0.80 LSD 05 ABC 0.92 LSD 05 ABC 0.84
LSD 05 (2012) 4.40 LSD 05 (2014) 4.30 LSD 05 (2016) 4.41
LSDO5A 0.73 LSDO5A 0.72 LSDO5A 0.73
LSD05B 0.90 LSD05B 0.88 LSD05B 0.90
LSD0O5C 1.80 LSDO5C 1.75 LSDO5C 1.80
LSD 05 AB 3.11 LSD 05 AB 3.04 LSD 05 AB 3.12
LSD 05 AC 2.54 LSD 05 AC 2.48 LSD 05 AC 2.54
LSD 05BC 1.27 LSD 05BC 1.24 LSD 05BC 1.27
LSD 05 ABC 0.90 LSD 05 ABC 0.88 LSD 05 ABC 0.90
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Conclusions

In order to obtain high-quality and guaranteed tomato harvests under conditions
of unstable moistening of the Lower Volga region in the subzone of light chestnut soils,
we recommend applying a differential irrigation regime depending on tomato growth
stages (for middle-late varieties): from seedlings to flowering — not less than 70% FC,
from beginning of flowering to beginning of fruit formation — 80% FC, from beginning
of fruit formation to the last harvesting — not less than 75% FC. Agro-ecological as-
sessment of varieties and hybrids of the studied tomato plants of Russian and foreign
breeding allows us to recommend a medium-late tomato variety Gerkules bred at the
Crimean experimental-breeding station of Vavilov Institute of Plant Genetic Resources
for cultivation under drip irrigation. Under differentiated irrigation regime, the optimal
fertilizing was the integrated use of the estimated doses of mineral, water-soluble ferti-
lizers and growth regulators (doses recommended in the pesticides and agrochemicals
reference book) throughout the growing season, so, N,¢P,,sK,,s + Rastvorin + Ener-
giya-M was effective for tomato with the planned 150 t/ha yield.

BBepeHune

OBo1eBoZICTBO — OfiHA U3 0CHOBHBIX oTpacieit AIIK, obecnieunBaromias Kpyrio-
roguyHo Hacenenue ButamuHamu C, B, B,, A, H, B,, NeKTHUHOBbIMU, LIECHHBIMH MHUHE-
pPAJIbHBIMH, a TaKKe MUTATeIIbHBIMH U JAPYTUMHU BEIIECTBAMH, KOTOPBIE OMPEAETSIOT
37I0pOBOE MUTaHUE yenoBeka [ 1—3].

B Poccuiickoii @enepaiii OCHOBHBIE IUIOIMIAN, 3aHATHIE OBOLIHBIMU KYJIbTYPaMH,
B T.4. TOMaTaMH, HAXOJATCS B I0KHBIX perroHax. Huxnee [1oBokbe NPUHATO CUUTATh
«BCEPOCCUICKUM OropojiomM». Pernon pacrnonaraer 01aronpusiTHbIMA HPUPOIHO-KIIMMA-
TUYECKUMU YCIIOBHAMU JJIs1 pa3BUTHS OBOILEBOJICTBA U B PE3yJIbTaTe 3aHUMAET JIUIUPY-
IOII[Ee MECTO B CTPaHe MO MPOM3BOICTBY OBOIEH. OpollieHre 31eCh ONpeIeNsIeT Cyap0y
3TOM OTpaciiy, TaK Kak OpollaeMoe 3emiieienue, 3anumas 53% 1uiolmaay naniHu, Jaet
90% Bceit BanoBoi npoaykiuu [4]. [Ipor3BoACTBO OBOILLEH B JAHHOM PErMOHE HAXO-
JUTCS Ha CTAOMIIBHO BBICOKUX OTMETKaX — COOpPBI OBOLIEH OTKPBITOTO IPYHTA B MPO-
MBILIJIEHHOM CEKTOpe oBolleBojacTBa coctaBuiu B 2016 r. 531,3 teic. T — 11,6%
oT obumx cbopoB o P, 3to BTOpoe mecto cpeau pernoHoB Poccun. Bropoe mecto
MIPUHAJICKUT OBOIIHBIM KYJIBTYpaM U 1O TOCEBHBIM IUIOIMIAAsIM — 15,6 ThIC. Ta, 4TO
cocraBiisieT 8,3% OT Bcex InIommanei [5].

TomaTsl SBISIOTCS OJHUM U3 HanbOOJee IEHHBIX B MUTATEIbHOM OTHOIICHUH
oBouieM. [1moabl TOMAaTOB coAepkaT caxapa, KUCIOThI, apOMAaTHYECKHE BEILECTBA,
a Takke OOJIBIIOE KOJIMYECTBO BUTAMHUHOB. BBICOKHE BKYCOBBIE, TUTATEIBHBIE U JHE-
THYECKHE KaueCTBa, a TAK)KE Pa3HOOOpa3HbIE CIIOCOOBI MPUTOTOBICHHS CIICTIAH TOMAThHI
HOIIYJISIPHBIM OBOLLEM [3, 6].

B Hacrosmiee BpemMsi IPOM3BOJCTBO OBOILIEH OTKPHITOTO I'PYHTA BEAETCS B OCHOB-
HOM 0€3 MPUMEHEHHUs KaleJIbHOTO OpPOIICHHUs, YUeTa CTENICHH aJalTUBHOCTH COPTOB
Y TUOPUJIOB K KIIMMATHYECKUM YCIOBHIM [7—9].
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Bricokue ypoxan B COYETaHUHU C BBICOKUM Ka4€CTBOM ILTOIOB SIBJISIFOTCS OOIINAM
TpeboBaHNEM MPOU3BOAUTENIEH TOMATa, U ATO MOXKET OBITh TOCTUTHYTO TOJBKO MPHU
y4eTe KpUTUYECKHUX MPOU3BOJCTBEHHBIX (akTopoB. K HUM OTHOCSTCS Haaiexaiiee
yIpaBJIeHHEe UppHUTranueii, BeIOOp copToB, MpoduiiakTrka 3a00JIeBaHnH, MJI00POINE
MOYB, KJIMMAT | T.1. MHOTHE aBTOPHI YCTAaHOBHJIH, YTO COOJIIOJICHUE arpOTEXHOJIOTHYC-
CKMX MPUEMOB TIPHU KIIOUEBON POJU MUTAHUS OMPENEseT KaueCTBO U yPOKaMHOCTh
TomatoB [10—17].

B cBs13u ¢ 3TUM M3ydeHue pecypcocOeperaromumx IpueMoB YBEIUYCHUS YPOKaii-
HOCTH OBOIIHBIX KYJIBTYp, B T.4. MUKPOOPOIIEHUS, BOJOPACTBOPUMBIX YI0O0pEHUI
U CTUMYJIITOPOB POCTA, BUIUTCSI HAM aKTyaJIbHBIM.

Heab ucciaenoBaHnii — panvoOHATU3UPOBATh TEXHOJIOTUUECKUE MTPUEMBI JITIS
noytydeHus yposkaiiHoctr 150 u GoJiee T/Ta BRICOKOKaUeCTBEHHOW OBOIIHOM MPOIYK-
LMY B COOTBETCTBHH CO CKJIAIBIBAIOIIIMMHUCS MTPUPOTHO-KIMMATHIECKUMHU YCIOBUSIMU
Hwmxuero IToBomkbs.

MaTtepuansl u meTOAbI

HccnenoBanus B ONBITE OCYILECTBIISUIMCH COTNIACHO «MeToIuKa OIBITHOTO Jiena
B OBOIIIEBOACTBE M OaxueBomcTBe» [18], «Metomuka mojaeBoro onbita» [19—20], «Ar-
podu3UIECKHe U arPOXUMHUICCKHE METOJIbI UCCIICIOBAHUS MTOUBy [21].

OmnbIT 3aKIIaIBIBAJICS METOJIOM PACHICIUICHHBIX JICJISTHOK. PacmonoxeHnue ensHOK
[0 COpTaM U rudpuaM — CUCTEMATHUYECKOE, 10 MUTATEeIbHBIM PeKUMaM — PEHI0-
MU3UPOBAHHOE. YUeTHasl IUI0IIAb JIEJISTHOK IIePBOro Nopsiika (110 BOJHOMY PEKUMY)
coctaysuia 295 M?, IENSHOK BTOPOro nopsjka (1o copram u rudpugam) — 100 M%)
JNENSHOK TPETHEro mopsaka (Mo MUTaTeNbHBIM pexumMam) — 7,5 M2, TIoBTOpHOCTE
omnbITa — TpexkpaTHas. Cxema nocesa cemsiH Tomara 0,50 + 0,90 m.

@akmop A — arpodKOJIOTUYECKasi OI[EHKa COPTOB M THOPHUIOB OTEYECTBEHHOM
u 3apy0exxHoil cenexiuu. OObeKTaMHU MCCIeI0BaHMsl KYJIbTYpbl TOMaTa U3ydaiuch
cienyromue copra u ruOpuabl: Bonrorpaackuii 5/95 (copt-cranaapt), rubpun Dox-
kep F,, copt I'epkynec.

@axmop B — HayuyHOe 00OCHOBaHHUE YIPABICHHEM MPOIYKTUBHOCTBIO TUIAHHUPY-
eMBIX ypoBHeH ypoxaitHocTu Tomata: 110, 130, 150 1/ra. BapuaHThl ONIBITOB:

1) KOHTpPOIB;

2) ob6paboTka peryisaTopom pocta DHeprus-M;

3) BHeceHME MUHEpaJIbHBIX yn00peHui moj yposxkaiHocTs 110 T/ra: N —
210 kr/ra n.8.; P,O; — 85, K,O — 105 kr/ra 1.B.;

4) BHECEHHE MUHEPAITLHBIX YI00peHuit oy ypokaitHocTh 130 1/ra: N — 250 kr/ra
n.8.; P,O;— 100, K,O — 125 kr/ra a.B.;

5) BHeceHHEe MUHEpalbHbIX yA0OpeHuil moj ypoxaiHocts 150 t/ra: N —
285 kr/ra n.8.; P,O;— 115, K,O0 — 145 kr/ra a.8.;

6) BHECEHHE BOJJOPACTBOPUMOTro yaoopenus PacTBopuH;

7) KOMIUIEKCHast 00paboTKa BOAOPACTBOPUMBIM YAOOPEHHUEM U PETYIISTOPOM POCTa
OHeprusi-M;

8) komrIekcHast 06paboTka MUHEpPAILHBIMHU, BOAOPACTBOPHUMBIM YAOOPEHUSIMU
U peryJsisiTopoM pocta JHeprus-M noj ypoxaiiHocts 110 1/ra;
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9) komIuIeKkcHast 00paboTKa MUHEpPAIbHBIMHU, BOJOPACTBOPUMBIM YIOOPECHUSIMU
U peryJisiTopoM pocra DHeprus-M noj ypoxaiiHocts 130 1/ra;

10) kommuiekcHast 06pab0oTKa MUHEpPAIbHBIMU, BOJOPACTBOPUMBIM YJI00pEHHUSIMU
U peryJyisiTopoM pocra DHeprus-M noj ypoxxaitHocts 150 1/ra.

@axkmop C — BIUSHUE PEKUMOB OPOLLIEHHS Ha MPOAYKTUBHOCTh TOMATa:

1) nognep>kanue MpeAnOIMBHOIO MOPOra BIAXXHOCTU HA ypoBHE 75...75...75%
HB (mocTosiHHBIN pexXuM OpOIICHHS ),

2) momaep)aHue MPEANoIMBHOTO mopora BiaxkHoctu Ha yposae 70...80...75% HB
(nuddepennupoBaHHbIi pexxuM opoleHus): noceB — userenue — 70% HB; mse-
TeHHe — MoJIouHas crieaocts — 80% HB; Monounas crerocte — IoHast CreaocTh —
75% HB.

B kauecTBe MUHEpAIBHBIX YAOOPEHUH MCCIIEA0BAI aMMUAYHYIO CEITUTPY, ABOI-
HOU cynepdocdar u xJmopucTeiii Kanuid. 1t moarBa Ha OMBITHOM y4acTKe OblLia CMOH-
THPOBaHAa CUCTEMa KaleJbHOI'0 OpOIlIeHUsl KOHCTpYKIUU «Heonpum» B KoMIuIekTe
C KaleJbHbIMH TPYOOIIPOBOAMH C BOJIOBBIITyCKaMH uepe3 kaxkabie 0,3 M U npousBo-
JTUTENLHOCTBIO KanenbHull 1,55 1/4. [lonmuBHBIE TPYOOIIPOBOIBI CUCTEMBI KANIEIbHOTO
OpOILIEHUS YKJIaJbIBAJIM OJJHOBPEMEHHO BO BpPEMs [TOCEBA KYJbTYP.

[lepBast mogKOpPMKa BBIMOJHSIIACH IIPU MOSIBIEHUM S...7 JUCTOBBIX IJIACTUH, pa3-
Bomwm 10...15 r ynoopenust PactBopun Ha 10 1 Boabl. B mepuo miojoHOIICHUS
IPUMEHSIHN pacTBOp KoHUeHTpauuei 25 r Ha 10 s Bogsl. OnpbICKUBaHUE TPOBOAUIN
3TUM pacTBopoMm uepe3 7...10 cyT. Hannume HeCKONIbKUX MapoK MO3BOJISLIO KOMOMHHU-
poOBaTh MOJKOPMKHU B 3aBUCUMOCTHU OT (pa3bl pa3BUTHs pacTeHuil. Cxema o0paboTKH
perymisitopoM pocta DHeprus-M Brimovana: 1) 3amaunBanue cemsH (1 mit/ 1 kr cemsiH)
B TeueHue 30...40 MuH ¢ pacxojoMm pabodero pactBopa 2 JI/KT; 2) MOCJICAYIONNe
onpeickuBanus (15 r/ra) m HEKOpHEBBIC MOJKOPMKH (Ha ruromaau |1 ra B mo3e 15 T
Ha 300 r Bozbl) B HAUAJIbHBIN NEPUOJ] POCTa, B (ha3y OyTOHM3AIMS — Hayasla [BETCHHUS.

PesynbTaTbl n 06CyXAaeHne uccnenoBaHuii

Uccnenosanus 6putn poBeeHsl B 2011—2016 rr. B xozsiictse UI1 3aiinieBa B.A.,
Topomumienckom paiione Bosrorpanckoii obnactu. I'paHyioMeTpHYECKHiA COCTaB HC-
cnenyeMblx no4B Ha 80% TeppUTOPUH TSHKEIOCYTIIMHUCTBIN U OTINYAJICS HEBBICOKUM
(2,31%) coneprxaHreM rymyca B IaXOTHOM TrOpH30HTE, a Ha riayoune 0,4...1,0 M ero
KOJIM4ecTBO cHKaoch ¢ 1,05 1o 0,32%. beaHocTs 310 MOUYBBI I'yMycoM OOBSCHSAETCS
TEM, YTO MPOIECCHI MPEBPAIICHUSI OPTAaHMYECKHUX BEIIECTB B 30HE KAIITAHOBBIX TOYB
UMEIOT crielu(uueckuil 30HaIbHBINA XapakTep. B npsimoil 3aBucuMocT OT rpaHyjIoMeT-
PHYECKOTO COCTaBa HaXOJATCS BOJTHO-(PHU3NYECKUe CBOicTBa MouB. [ImoTHOCTH Crioxe-
HHS BapbUpOBaJa 10 TOPU30HTAM, HaUMeHbIIas Obuta ormedeHa B cioe 0,0...0,1 M —
1,24 T/v’. C nanbHeIImM yriryGIeHHeM 3TOT TI0Ka3aTelb YBEIMUMBAIICS B HCCIIETYEMOM
cnoe nouss! 0,0...0,6 M — 1o 1,35 /™, B cioe 0,0...1,0 M — 1o 1,45 1/m°. Haubomns-
1Iast IWIOTHOCTE CJIOKEHHUs OblIa OTMEYeHa Ha rayoune 1 M u cocrasusia 1,62 1/m’.
OO11as MOPO3HOCTH MAaXOTHOTO CJIOs TIOUBHI BapsupoBana ot 50,4 no 47,5%. Haumens-
masi BIaroeMKOCTh Kosebanachk oT 25,60% B cioe 0,0...0,1 m mo 22,82% B cioe
0,0...0,6 m. Hanmenpmas BiaroeMkocTs coctapirsiia 20,4%, BIIaKHOCTDb 3aBSIaHUSI —
8,49% B cpemnem mus cinos 0,0...1,0 m; pH mousennoro pactsopa — 6,8...8,0. Obecrie-
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YEHHOCTb TTOYBBI OMBITHOTO Y4YacTKa TUAPOSIM3yeMbiM a30ToM (110 Kopadumeay [22—
23]) — amskas (menee 100 mMr/kr mouBsl), HOABWKHBIM (pocopom (1o Maunruny [24])
OT HU3KOM 10 cpeaneii (16...30 Mr/Kr o4Bbl), 0OMEHHBIM KaveM (1o Mauuruny [24]) —
noBbIieHHas ¥ Beicokas (300...500 mr/kr).

B Hammx ompITax B OceBax TOMaTa MOBBIIIEHUE OPOCUTEIBHOW HOPMBI TIpU (-
(epeHIIMPOBAHHOM PEKUME OPOIICHHS CKJIAABIBAIIOCH 33 CUET PA3IUYHON TOJUBHOU
HOPMBI U paclpeieieHus] CPOKOB TPOBECHUS TTOJIMBOB 1O (pa3aM pocTa U pa3BUTHS.
ITpu moCTOSTHHOM peKMMeE OpOIIEHUs MOJIMBHAsI HOpMa ObLIa CTAOMIBHOM 1O BCEM
Mek(pazHBIM IEPHOIAM M HAXOJMIach B nipesienax 163 m*/ra. Ipu nuddepenuuposan-
HOM PEXUME OPOILESHUsI TPOUCXOMIIO TepepacpeieNieHie MOIMBHOM HOPMBI IO (hazam
Bererauuu: B a3y noces — uBeTeHue — 199 M*/ra 06MIMM KOJMYECTBOM MOJIMBOB
B 3TOT MEPUOJ B CPEHEM I10 roiaM — 8§, 4YTO MEHbIIE Ha 3 MOJIMBA [0 CPAaBHEHUIO
C MOCTOSIHHBIM PEXHMMOM OpolleHHs. B ¢a3y nBereHne — rmionoo0pa3oBaHue — MO-
JIOYHAsl CHEJIOCTh MIPU MOCTOSIHHOM peXXHMMe OpolIeHHs OblIo mpoBeaeHo 10 monuBoB
Hopmoit 163 m’/ra, npu nuddepeHIMPOBAHHOM — Ha 6 MOJMBOB GOJIBIIE MOJIUB-
HOI1 HOpMoOIt 127 M/ra. B Mex(a3Hblii IEpHO/] MOJIOYHAS CHENOCTh — MOJIHAS CIEI0CTh
npu 060MX PEKMMAX OPOUIEHHs MOJIUB IPOBOMICS MOJIUBHON HOpMOH 163 M’/ra
C OJIMHAKOBBIM KOJIMYECTBOM IOJIMBOB — 7 B CPEIHEM I10 I'OJ]aM 3aKJIa/IKU OTIITA.

Hawubonee Obuta 3aMeTHa O roaM uccienoBanuid AudhepeHnnanys napaMeTpoB
MIOJIMBHOTO PEXKUMa B OT/JEIbHBIE (ha3bl pOCTA U PA3BUTHS TOMATOB. Tak B OCTPO3acyII-
JIMBBIE T'OJIbl TPeOOBAIOCh HAaUOOIIbIIEE KOJIUYECTBO MOJUBOB 110 BCeM Mex(a3HbIM
MEpUOJIaM M PEKMMaM OPOIICHUS: TIPU TIOCTOSTHHOM pexume opomieHust B 2012 r. — 28,
B 2014 r. — 30, pu nuddepennmpoBanHoM pexxume — 27 U 30 COOTBETCTBEHHO
no rogam. OpocuTenbHas HOpMa B 3TOT MEPUOJ UCCIIEOBAHUN ObuIa HanOOJIbLIEH
Y COCTABMIIA TIPH TIOCTOSHHOM pexkume opomuenus B 2012 r. — 5542 m'/ra, B 2014 1. —
5868 m’/ra, npu audpepeHIIpoBaHHOM pesxuMe — 5906 u 6268 M’/ra cCOOTBETCTBEHHO
o rogaM. B naubonee O1aronpusTHOM MO THAPOTEPMHUYECKUM Tokazarensim 2016 r.
ObUIO TPOBECHO 15 MOIMBOB HAaMMEHBIIEH OPOCUTENILHON HOPMOM MPU MTOCTOSIHHOM
NOJIEP/KAHNK BJIAKHOCTH MOYBBI 75% — 2934 m’/ra, npu nudpepeHpoBaHHOM —
3207 m*/ra. OHaKo, B TEUEHHE BETETANMM HAOIIONAINCH PA3INyuus B MEK(Da3HbIN
NIEPUO/]] TIOCEB — LBETEHHUE: MPU MOCTOSSHHOM PEXUME OpolleHust — 5, ipu quddepen-
MPOBaHHOM — Ha | monuB MeHbie. CyIiecTBEHHbIE pa3nnius HaOIroAaIuch B a3y
[[BETEHUE — IUI01000Pa30BaHNE — MOJIOYHAS CIIEJIOCTh: MPH MOCTOSHHOM PEXHME
OpoIIEHHs OBLIO TPOBEIEHO 6 TIOJIUBOB HOPMOI 163 M’/ra, ipu audpepeHtmpoBan-
HOM — Ha 4 T0JuBa GoJblIe TOAMBHOI HopMoil 127 M/ra. B cpeanem 3a 2011—
2016 TT. IpH MOCTOSTHHOM PEKUME OPOIIECHHSI OBLIIO TIPOBEICHO 23 TIOJIMBA OPOCHTEIb-
HOM HOpMOii 4483 Mm*/ra, ipu uddepeHIMpoBaHHOM — 22 TIONIMBA OPOCUTEILHON HOP-
Moii 4804 m>/ra. Bo Bcex BapHaHTaX OCHOBHOW MPHUXOJIHOM CTaThei BOHOTO OanaHca
IIOCEBOB TOMATOB SIBJISUIACh OPOCUTEIbHASI HOPMA.

[Tpu 5TOM B pa3HbIe TO/IbI, B 3aBUCIMOCTH OT CKJIQBIBAIOIIMXCSI TIOTOIHBIX yCIIO-
BUI1, Ha JI0JIIO BOJIbI 32 CUET MOJIMBOB IPUXOIMIOCH IIPH IIOCTOSTHHOM PEKHME OPOIICHUS
ot 44,95 no 85,98%, npu nuddepennupoBannom — ot 47,29 no 86,83% ot oburero
BOJIONOTpeOIeHUs. B ocTpo3acynmBbIX pacxo;] MOJIMBHON BOIbI [10 BapUaHTaM OIIbITa
BapbpupoBai B npenenax ot 79,19 no 80,32% (2012 r.), ot 85,98 no 86,83% (2014 r.)
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o011ero pacxo/jia BoJibl OBOIHBIMU PACTEHUSMHU, COOTBETCTBEHHO IPU MOIEPKAHUU
MOCTOSIHHOTO ¥ TU(PEepeHIIPOBAHHOTO PEXKUMOB OpolieHHus. Heckonbko OTIINYHOM
ObuIa CTPYKTypa BoJIONOTpeOaeHus: B caMoM BiakHoM 2016 T., KorJja npuxoj Biar
B BUJIE OPOCUTENIBHON BOJbI IIPU MOCTOSIHHOM peXuUMe opouieHus coctaBui 44,95%,
npu audpepenpoBanHoM — 47,29% ot ob1ero ee pacxona.

B Hammx ompiTax cyMMapHOE BOJIOIIOTPEOJICHHE B TEUEHHE BCETO MEpUOa Bere-
TalMM B CPEHEM 32 TO/IbI HCCIIEIOBAHUI COCTABUIIO MPH MOCTOSTHHOM PEXXHUME OpOLIIe-
1t — 6301,3 MM, ipu audpepennmpoBanHoM — 6609,5 MM, U3 HUX 3a CUET HOJIHUBOB
71,0 u 72,4% COOTBETCTBEHHO MO PeXXUMaM OpOLIeHHs. Takum 00pa3oM, C TOBBIIICHUEM
NPEANOIMBHON BIAYKHOCTH [TOYBBI YBEJIMUMBAECTCS] OPOCUTEIBHAS HOPMA U JIOJISl y4acTUst
OpOCHUTENBHOM BOJIbI B CYMMapHOM BOJOIOTPEOJICHUH.

IIpoBeneHHbIE yueThl MOKa3ald, YTO MEHbIIEE KOJIUYECTBO LUIOJIOB TOMATa U Me-
HEe 3HAYUTENIbHBIM UX CPETHHUI BeC ObUIM yCTAaHOBJICHBI HA PACTEHHSX, BHIPAIICHHBIX
6e3 y100peHni Ha KOHTPOJIbHBIX BapHaHTaX MO BCEM PEXUMaM OpPOLLICHMUS.

Uro kacaeTcsi BApUaHTOB € pa3nuuHbIM cooTHouleHMeM NPK Ha minanupyemyto
yposkaitHocTh ToMaToB 110, 130, 150 1/ra, TO KOIMYECTBO CHOPMUPOBABIIUXCS TIOIOB
Ha OZHOM KycTe ObU10 npu JuddepeHIpoBaHHOM PEKUME OPOIICHHUS M0 BCEM Bapu-
aHTaM OIbITA BbIIIE, YEM IIPU IIOCTOSSHHOM PEXUME.

KowmmiekcHast 00paboTka pacTeHHi TOMaTOB MUHEpPaIbHBIME y100peHusiMu + Pac-
TBOpUH + DHeprus-M crnocoOCTBOBaNA YBEIMUEHUIO KOJIMYECTBA IJIOI0B HA KyCTe
IIPY IIOCTOSIHHOM pexxume opouieHus no copry I'epkynec no 19,4...20,7 wr. npu
cpeaneM ux Bece 102...107 r., Ha rudpune Pokkep F, chopmupoBanocs HanbobIee
Ko4ecTBO 1ooB — 21,0...22,6 mT., HO HaMMeHbIIeH cpeanen Mmaccoit — 92...98 T,
B TO BpeMsl, Kak Ha copTe-ctanaapre Bonrorpanckuit 5/95 — 17,7...18,7 wt. maccoit
101...106 r. duddepeHnunanus nNOJIUBHBIX HOPM MOBBIIIANA KOJIUYECTBO IJIOJ0B
o copty I'epkynec no 20,2...21,8 mr. npu cpennem ux Bece 107...112 1, Ha rubpue
®doxkep F, chopmupoBaocs 6osibliee KOIMIECTBO II0J0B — 22,7...24,1 mt. Maccoi
94...101 r, uro BBILLIE MOKa3aTejeil Ha copTe-cranaapte Ha 1,3...1,6 u 3,8...3,9 mwr.,
MpH 3TOM WX Macca coctasisiia 103...110 .

Ha kyieType ToMar Ha BeeX MCClielyeMbIX copTax u ruopuze (Bonrorpanckuii 5/95,
®oxkkep F, u I'epkynec) ans nomyuyeHus miaHupyeMmoi npoaykrusaocty B 110, 130,
150 1/ra HEOOX0AMMO co3/1aBaTh TU(depeHINPOBAHHBINA PEKIM OPOILCHHS, YTO JaBaJIO
BO3MOJKHOCTb TI0JTy4YaTh MpuOaBKy ypokaitHocTu f0 18,8 T/ra (Ha rmaHupyemyro ypo-
xaiHocTh 130 1/ra) u 1o 10,2 T/ra (Ha manupyemyto ypoxaiHocts 150 T/ra) B Bapuan-
tax NPK + PactBopun + Dueprus-M (Tabdi.).

[Tpu ycTaHOBIEHNH KaY€CTBEHHBIX XapaKTEPHCTUK IUIOJI0OB TOMAaTa HaMHU OBLIO
BBISIBJICHO, YTO HauOOJIee NHTEHCUBHOMY HAKOILICHHIO CyXUX BEILLECTB B IUIOAAX TOMATa
CIOCOOCTBOBAJIO BHECEHUE CAMBIX BBICOKUX /103 y100peHHii B komIuiekce ¢ PacTBopu-
HOM U PEryJIsITOpOM pocTa npH AudGepeHIMpOBaHHOM pexkume opomenus. [IpindaBka
CYXHX BEIIECTB HA 3TOM BapHUaHTE 110 CPABHEHHIO C MOCTOSHHBIM PEXUMOM OPOIIECHHS
cocTaBmia Ha copre-ctanaapre Bonrorpaackuit 5/95 0,2%, na rubpune ®okkep F1
u Ha copre ['epkynec — 0,6%. [IpoBeieHHBIE OIBITHI TOKAa3aJIM, YTO CO/IEPIKAaHUE Opra-
HUYECKUX KUCJIOT B IUIOJaX TOMATOB HE3HAYUTEJILHO BapbUPOBAIO B 3aBUCUMOCTH
OT BHUJIOB, /103 yI0OpEHHUI U YCIIOBUNA yBIIQ)KHEHMSL.
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Tabnua
O b deKTUBHOCTb UCCIeayeMbIX arponpmMeMoB B NoceBax Tomara, cpegHee 3a 2011—-2016 rr. :
Bonrorpaackuin 5/95 Poxkep F1 lepkynec
Ypoxan- Tosap- Ypoxai- Tosap- Ypoxai- Tosap-
BapvaHT onbra HOCTb, T/ra HOCTb HOCTb, T/ra HOCTb HOCTb, T/ra HOCTb
nnoaos, nnoaos, 10408,
006- | ToBap- % 006- | ToBap- % 00- TO- %
was | Has Liast was | Bap-
Hasi
75...75...75% HB
KoHTponb 56.5| 42.7| 755 70.9| 54.3 76.5 745| 58.1| 77.9
BHeprus-M 68.8| 54.9| 79.6 | 84.5| 68.6 81.1 88.4| 72.7| 82.2
N, PacK, o 82.6| 67.7| 819 | 99.7| 827 82.9 106.6| 89.6 | 84.0
N,2oP 10K 15 91.7| 75.8| 826 |[110.3| 92.3 83.6 117.2| 99.3| 84.7
N,oP 1K s 99.8| 83.1| 83.2 [119.1]100.3 84.2 126.3| 108.0 | 85.5
PactBOpUH 73.9| 59.3| 80.1 89.9| 73.1 81.3 94.4| 78.0| 82.6
N,.P.K,. + PactBopyH 92.4| 76.5| 827 |110.1| 92.2 83.7 116.7| 98.9| 84.7
N,.,P...K,,. + PactBopuH 108.2| 90.3| 83.4 [127.6|107.6 84.3 133.9| 114.6 | 85.6
N,..P, K., + PactBopuH 115.4| 97.0| 84.0 |[1364|1159| 850 [142.11225] 86.2
PactBopuH + SHeprua-M 77.4| 63.0| 81.3 | 95.3| 79.1 83.0 100.3| 84.0| 83.8
N,,.P.K,+PactBopuH + 3Heprus-M | 99.0| 82.9| 83.7 |119.4|100.9 84.4 125.8| 107.9 | 85.7
N,..P..K..*+PactBopyH + OHeprus-M | 114.1| 96.2| 84.3 |136.0| 116.0 85.2 142.5| 123.0 | 86.3
N,..P,.K,.+PactBopyH + OHeprus-M | 123.2| 104.7| 84.9 |145.1| 1245 85.8 153.9| 133.7 | 86.8
70...80...75% HB
KoHTponb 61.1| 46.9| 76.7 75.2| 58.5 77.7 78.8| 62.0| 78.7
OHeprus-M 72.7| 59.0| 81.2 88.8| 73.1 82.3 92.2| 77.0| 83.4
N, PacK, o 88.1| 73.1| 83.0 |105.0| 88.8 84.6 112.0| 95.7| 85.4
N0 P00 Kooe 98.3| 82.5| 83.8 |116.3| 99.3 85.3 124.0 | 107.0| 86.3
NP, K. 106.4| 89.9| 845 [1249|107.4 86.0 133.4 | 116.1| 87.0
Rastvorin 78.3| 64.0| 81.6 94.8| 78.5 82.8 99.1| 82.9| 83.6
N, P..K,.s + PactBopuH 98.5| 82.7| 83.9 |1164| 99.4 85.4 122.4(105.9| 86.4
N,.P,..K,,. + PacTBopuH 1152 97.5| 846 |134.1[1156| 86.1 |140.2|122.3| 87.2
N,..P...K,.. + PactBopuH 122.6|104.4| 85.1 143.1| 123.9 86.6 149.1 | 130.9| 87.8
Rastvorin + SHeprus-M 82.1| 68.2| 83.0 99.6| 84.0 84.3 104.9| 89.4| 85.2
N, P.K, + PactBOpUH + QHeprua-M | 105.3| 89.4| 84.8 |125.8| 108.4 86.1 131.8| 115.0| 87.2
N,..P K.+ PactBopyH + OHeprua-M | 120.8| 103.4| 85.6 |142.1| 123.4 86.8 148.8 | 130.7 | 87.8
N,..P...K, + PactBopuH + OHeprua-M | 130.0| 112.3| 86.4 | 1514|1325 87.5 160.2 | 141.9| 88.5
HCP 05 (2011) 3.94 HCP 05 (2013) 4.52 HCP 05 (2015) 412
HCP 05 A 0.66 HCP 05 A 0.75 HCP 05 A 0.69
HCP 05 B 0.80 HCP 05 B 0.92 HCP 05 B 0.84
HCP05C 1.61 HCPO5C 1.85 HCPO05C 1.68
HCP 05 AB 2.78 HCP 05 AB 3.20 HCP 05 AB 2.91
HCP 05 AC 2.27 HCP 05 AC 2.61 HCP 05 AC 2.38
HCP 05 BC 1.14 HCP 05 BC 1.30 HCP 05 BC 1.19
HCP 05 ABC 0.80 HCP 05 ABC 0.92 HCP 05 ABC 0.84
HCP 05 (2012) 4.40 HCP 05 (2014) 4.30 HCP 05 (2016) 4.41
HCP 05 A 0.73 HCP 05 A 0.72 HCP 05 A 0.73
HCP 05 B 0.90 HCP 05 B 0.88 HCP 05 B 0.90
HCP05C 1.80 HCPO0O5C 1.75 HCPO0O5C 1.80
HCP 05 AB 3.11 HCP 05 AB 3.04 HCP 05 AB 3.12
HCP 05 AC 2.54 HCP 05 AC 2.48 HCP 05 AC 2.54
HCP 05 BC 1.27 HCP 05 BC 1.24 HCP 05 BC 1.27
HCP 05 ABC 0.90 HCP 05 ABC 0.88 HCP 05 ABC 0.90
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HaubGonee nuzkoe conepkanue ackopouHoBoii kuciotsl (0,53...0,56% — npu
HNOCTOSSHHOM pexume oporieHus; 0,56% — npu auddepeHIMpoBaHHOM peXUMe
opoteHus) ObIJI0O OTMEUYEHO Yy IJIOJ0B ¢ HEYJOOPEHHBIX AENSHOK, COOTBETCTBEHHO
no copram u rubpugam. Ha Bcex BapuaHTax, ryie BHOCHIOCH MHHEPAIbHOE yI00peHne
10J1 IJIaHUpyeMble ypoBHU ypoxaitHoctu 110, 130, 150 T/ra, KUCIOTHOCTH MJIO0B
obuta B penenax 0,61...0,64% Ha copre-crangapre Bonrorpanckuii 5/95 npu nocrosH-
HOM pexxume oporenus, 0,63...0,65% — npu nuddepeHnnanum NOJTUBHON BOBI
0 TEepUo/iaM pocTa.

B cmity cBoux 6monorndeckux ocooennoctet ruopun @oxkep F, u copt ['epkynec
HaKaIrIMBaJld MEHBIIee KOJTMIEeCTBO KUCIOTHI B roaax — 0,57...0,60% mpu mocTosH-
HOM pexkume opoutenust. [Ipu nuddepenimpoannom pexxume Ha rudbpune Pokkep F,
IIPOUCXOAMIIO CHHKEHUE YpoBHs KucaoTel 10 0,61...0,64%, oTHOCUTENIBHO BapuaHTa
Bomnrorpazackwuii 5/95, a Ha copte I'epkynec — yBenuuenue 10 0,66% npu BHECEHUH
ya0OpeHuil Ha TuiaHupyemyro ypoxaiHocts 150 1/ra. Takum oOpa3om, yCUICHHBIN
BOJIHBI M TIUTATENILHBIA PEXKUM TTOYBBI OKA3bIBAJI MOJIOKHUTEIHHOE BIMSHUE HA TOBBI-
IIEHHE YPOXKAMHOCTH C yIIydllIeHHeM OMOXHMHUYECKOT0 COCTaBa IJI0J0B.

Jins mpon3BoaMTENsT HANOOJIEe S3KOHOMUYECKH ONPaBJAHHBIM SIBJISUIOCH BO3JIEJIbIBA-
Hue ToMara copta ['epkynec Ha pone N,eP, 5K, s + PactBopun+Oneprus-M. Ilo Bapuan-
TaM JIOCTUrajiach OKyIaeMOCTh IPOU3BOJICTBEHHBIX 3aTpar B cymme 6,87 pyouieit joxona.

BbiBOAbI

C uenbro Noy4YeHUs! BBICOKOKaYeCTBEHHBIX U TapaHTUPOBAHHBIX YPOXKAeB TOMaTa
B YCJIOBUSX HEYyCTOMYMBOIO yBiaaxxHeHus: Huxuero [ToBoykbs B MOA30HE CBETIO-Kalll-
TaHOBBIX MOYB PEKOMEH/TyeM IPUMEHSTh Pa3IMuHbIA PEXKUM OpOLICHHS 10 (a3aM Bere-
TaIyu ToMara (Ui CPEeTHETIO3IHNX ) — OT BCXOJIOB 110 liBeTeHuss — He Huxke 70% HB,
OT HayaJia [[BETEeHHUs J0 Haydana miogoodpazoBanus — 80% HB, ot Havana mnomo-
HOIIICHHS JIO TTOCNIeIHeH yoopku — He Hmke 75% HB. Arposkosiorndeckas oneHKa
COPTOB U THOPHIOB UCCIICAYEMOMN KYJIbTYpPhl OTEUECTBEHHON U 3apyOeKHOM CeNeKInu
JUI BBIpALIMBAHUS B YCJIOBUSX KaIeJIbHOTO OPOLIEHHUS MO3BOJISIET PEKOMEH10BaTh
cpeaHeno3Huil copt Tomara ['epkynec, BbIBeIeHHbINH Ha KpbIMCKOI ONBITHO-CENEK-
monHo cranimu Beepoccuiickoro HUU pactenneBonctsa. [Ipu nuddepenmponan-
HOM pEXHUME OPOLICHHUSI ONTUMAIIbHBIM [TUTATENbHBIM PEKUMOM SBIISIETCS KOMIUIEKCHOE
NPUMEHEHNE B TEUEHHE BCEH BEreTaly pacueTHBIX /103 Ha IIAHUPYEMYIO YPOKalHOCTb
MHHEPAIbHBIX, BOJOPACTBOPUMBIX YIOOPEHHH U POCTOPETYIATOPOB (I103bI, PEKOMEH-
JlyeMBbI€ TI0 CIIPABOYHUKY MECTUIUIO0B U arpOXMMHUKATOB) MO KYJIbTYpe TOMAT Ha Iuia-
HUpYyeMYI0 ypokaHOCTh 150 T/ra — NygsPy,5K, 5 + PacTBopun + DHeprus-M.
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