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Abstract
The importance of the variety has significantly increased in the context of the transition of

crop production from chemical-technogenic farming systems based on comprehensive
industrialization and chemization to adaptive (ecological-biosphere) systems aimed at preserving and
increasing soil fertility and crop yields, based on the creation of sustainable agrobiocenoses that do not
violate the natural processes occurring in the biosphere. It is believed that at the current rate of
development of agriculture and breeding, the contribution of the variety to the further growth of potato
productivity will continuously increase and reach 60-80%. In this regard, one of the most pressing
problems in potato growing is the economic, biological and economic assessment of each variety
cultivated in production.

We have made an economic assessment according to three groups of indicators: all types of
material and monetary costs (expenditure part); output of products in kind and value forms (income
part); indicators of economic efficiency, which serve as the basis for an objective assessment of the
advantages or disadvantages of a particular variety. The general indicators of economic efficiency are
the net income per unit of planting area, the cost of a unit of production, and the level of profitability.
The expenditure part includes labor costs with deductions, the cost of seeds, the cost of their
preparation, fertilizers, plant protection products, the maintenance of fixed assets, including the cost of
fuel, amortization, general economic expenses and other costs. Economic calculations have shown that
the efficiency of potato cultivation largely depends on the variety.

Keywords: potatoes, sorts, different early maturity, economic efficiency, energy assessment.
Introduction. To intensify potato growing in the West Kazakhstan region, it is necessary to

use such varieties that, along with valuable economic characteristics, would have high resistance to
heat and drought. Without this, any variety here has no practical significance. Unfortunately, it is very
difficult to find varieties that are resistant to heat and drought. And, if the fight against drought is
carried out by irrigation, then with the heat it is more difficult.

Climatic and weather conditions of the West Kazakhstan region (long summer with frequent
droughts and dry winds, with high temperatures and low relative humidity) promotes the degeneration
of potatoes. This process is greatly enhanced when the seed material is infected with numerous
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viruses, the reproduction of which is also promoted by the arid climate. Significant crop growth cannot
be achieved without the introduction of new high-yielding varieties that are adapted to local conditions
and have a complex resistance to major diseases, especially viral ones, as well as without a detailed
study of their cultivation technology. In recent years, many domestic and foreign varieties have been
included in the breeding register, but due to the lack of fruit and vegetable variety sites in the West
Kazakhstan region, no one is practically engaged in testing them. But it is well known that not every
variety is suitable for cultivation in all zones. In this regard, we continued to study the productivity of
11 varieties of potatoes selected from abroad, 13 varieties of Russian selection and 2 varieties of
domestic (Kazakhstan) selection.

The experimental work was carried out on  th
-

27 cm and spring tillage with a KPE-3.8 cultivator to a depth of 15-17 cm, followed by cutting ridges
and planting to a depth of 6-8 cm according to the 70 x 35 cm scheme. Seed tubers weighing 50-80 g
were selected for laying experiments. During the growing season of potatoes, the soil moisture was
maintained by watering at the level of 70-75 % HB before germination, then until the end of flowering
 80-85 % HB, after flowering-70-75% HB, and the field was kept clean of weeds. In the fight against

the Colorado beetle, the drug decis-extra and confidor were used. The meteorological conditions of the
growing seasons in the years of research were different. The growing season of 2017 was
characterized by the rate of heat accumulation, dry spring, cool summer and relatively high humidity
in the second half of summer. The average air temperature in the first decade of April was 200 , in the
second  6.50 0 , in the third-9.70 0 , the monthly average-6.10 0 , which is lower than the long-term
average by 1.60 0 . May, June, and July were cooler than usual, while August was warmer. In April,
precipitation fell less than normal, in May, June and July, on the contrary, more than normal. The
weather conditions in 2018 differed from 2017 with higher temperatures and less precipitation. The
growing season of 2019 differed in weather conditions both in comparison with 2017 and 2018.

Phenological observations were conducted daily for all variants of the experiment. Noted the
following phases of development: the beginning of germination, full sprouting, budding, beginning of
flowering, full flowering, start dying foliage. The density of standing plants was calculated after the
emergence of seedlings and before harvesting on all plots for all repetitions of the experiment. The
height of the plant was determined by the isomer of 10 consecutive standing bushes, every 10 days on
each plot for all repetitions. The assimilation surface of the leaves was determined by the "die-cut"

accumulation by dynamic digs, the content of starch, vitamin C in the tubers, and the structure of the
crop. The yield data were processed mathematically by the method of dispersion analysis (according
to B. A. Dospekhov).

The research results showed that in the conditions of the West Kazakhstan region, not all
varieties provide a high yield, especially in a hot year, such as 2018. As a rule, yield and marketability
of tubers of early varieties are superior to middle-and middle -, middle-and have advantages over the
mid and medium. Thus, the lowest potato yield in 2017 was obtained for the zoned mid-late variety
Lorch (21.1 t / ha), while such mid-late varieties as Asterix and Bintier exceeded it in yield by 13.9-
14.0 t/ha. The highest yield this year was obtained for the early varieties Udacha and Zhukovsky early,
the yield of which was 44.5 and 42.9 t/ha, respectively. In 2018, a decrease in yield was noted for all
varieties in comparison with 2017. In 2019, a significant increase in the yield in comparison with the
standard (Nevsky variety) was obtained for the varieties Zhukovsky early, Karatop, Timo, Udacha,
Rosara, Petersburgsky, Alaya zarya, Yagodny 19, Arosa, Volzhsky, Doriza, Desire, Zekura. On
average, for 3 years, the highest yield was obtained from the varieties Udacha (36.6 t/ha), Rosara
(32.4 t/ha) and Zekura (36 t/ha).

The ongoing agrarian reform and the main tasks of the national project in agriculture aims to
reform all parts of agriculture, the formation of a mixed economy, the revival of the owner  the
owner, and on this basis the stabilization and increase in agricultural production, improving living
standards of the population and economy of the Republic. The difficult natural and climatic conditions
of the West Kazakhstan region determine the instability of agriculture and the low level of crop
productivity. Under these conditions, for many potato farms, variety substitution is practically the only
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available factor for the intensification of the industry. Replacing old varieties with new ones not only
increases productivity, but also allows better use of other factors of production: agricultural
machinery, fertilizers, machinery, irrigation. In essence, the variety acts as a biological foundation on
which all other elements of yield are built [1].

The importance of the variety has significantly increased in the context of the transition of
crop production from chemical-technogenic farming systems based on comprehensive
industrialization and chemization to adaptive (ecological-biosphere) systems aimed at preserving and
increasing soil fertility and crop yields, based on the creation of sustainable agrobiocenoses that do not
violate the natural processes occurring in the biosphere. It is believed that at the current rate of
development of agriculture and breeding, the contribution of the variety to the further growth of potato
productivity will continuously increase and reach 60-80 %. In this regard, one of the most pressing
problems in potato growing is the economic, biological and economic assessment of each variety
cultivated in production.

We have made an economic assessment according to three groups of indicators: all types of
material and monetary costs (expenditure part); output of products in kind and value forms (income
part); indicators of economic efficiency, which serve as the basis for an objective assessment of the
advantages or disadvantages of a particular variety. The general indicators of economic efficiency are
the net income per unit of planting area, the cost of a unit of production, and the level of profitability.
The expenditure part includes labor costs with deductions, the cost of seeds, the cost of their
preparation, fertilizers, plant protection products, the maintenance of fixed assets, including the cost of
fuel, amortization, general economic expenses and other costs.

The economic efficiency of cultivation of different varieties is calculated in Kazakhstani
tenge, the cost of the crop is accepted at the prevailing prices for a certain period. Economic
calculations have shown that the efficiency of potato cultivation largely depends on the variety (Table
1). Thus, the highest crop value in the group of early-maturing varieties was obtained for the Udacha
variety (2562 thousand tenge / ha), which is more than in comparison with other varieties of this group
by 294  1225 thousand tenge/ha. In the group of medium-early varieties, the highest value was
obtained for the Zekura variety  2520 thousand tenge/ha, which is 833  1071 thousand tenge. tenge
is more in comparison with other varieties of this group, and 42 tenge less than for the Udacha variety.
Very high yield value was obtained for early-maturing varieties of Rosara (2268 thousand tg/ha, Arosa
(2100 thousand tg/ha), Karatop (1995 thousand tg/ha), Zhukovsky early (1939 thousand tg/ha),
Yagodny 19 (1876 thousand tg/ha). The lowest value of the crop in the group early-maturing varieties
obtained for grade Utenok (1337 thousand tenge/ha), the group's middle-grade Dorisa (1449 thousand
tenge/ha), in the group of middle-grade Record (1162 thousand tenge/ha) and in the group of medium
 grade Lorch (952 thousand tenge/ha). The highest costs were in the cultivation of such varieties as

Udacha, Rosara, Arosa, Zekura, which is associated with the cost of harvesting, transportation of
additional crops, but they were insignificant and amounted to 10-16 thousand tenge/ha. But when
cultivating these varieties, the lowest cost is obtained. The minimum cost of potatoes was obtained
when cultivating the Udacha variety 1630 tg/t, which is less than in comparison with other varieties by
25.5  2587.6 tg/t.

The highest conditional net income (1965 thousand tenge/ha) was also obtained from the
cultivation of this variety, and the lowest  from the cultivation of the mid  late variety Lorch
(378.4 thousand tenge/ha). The highest profitability was provided by the varieties Udacha (329.4%),
Rozara (282.8%), Zekura (322.8%), Arosa (255.9%), Karatop (238.9%), Zhukovsky Early (229.9%).
The lowest profitability was obtained for the mid-late Lorch variety (65.9%) and the mid-ripe Record
variety (101.5%).

Along with the generally accepted methods of evaluating the efficiency of production by
means of cost and labor indicators, the universal energy indicator of the ratio of energy accumulated in
products and spent on its creation has recently become increasingly widespread in the world practice.
The ever-increasing energy shortage requires accounting for the energy costs of producing each type
of agricultural product. Bioenergy assessment of agricultural technologies makes it possible to
determine the socially necessary energy costs in the production process and in the final products of
agriculture [2,3].



ISSN
2305-9397.

21.
1-2

(62)_____________________

9

Table
1-Econom

ic
efficiency

ofcultivating
potato

varieties

Sorts
Y

ield,
t/ha

The
costofthe

crop,
thousand

tg
/ha

Expences,
thousand

tenge
/ha

Prim
e

cost,
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C
onditionalnet
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Early
m

aturing
sorts

Zhukovsky
early

27,7
1939

587,7
2121,6

1351,3
229,9

U
tenok

19,1
1337

579,1
3031,9

757,9
130,8

K
aratop

28,5
1995

588,5
2064,9

1406,5
238,9

Penza
skorospelka

21,2
1484

581,2
2741,5

902,8
155,3

Tim
o

21,6
1512

581,6
2692,5

930,8
160,0

U
dacha

36,6
2562

596,6
1630,0

1965,4
329,4

R
osara

32,4
2268

592,4
1828,3

1675,6
282,8

A
rosa

30,0
2100

590,0
1966,6

1510,0
255,9

Im
pala

25,3
1771

585,3
2313,4

1185,7
202,5

Y
agodny

19
26,8

1876
586,8

2189,5
1289,2

219,7
Pushkina

21,7
1519

581,7
2680,6

937,3
161,1

M
edium

-early
sorts

N
evsky

(st)
24,1

1687
584,1

2423,6
1102,9

188,8
V

ladikavakazshy
23,3

1631
583,3

2503,4
1047,7

179,6
Zekura

36,0
2520

596,0
1655,5

1924,0
322,8

V
olzhanin

20,9
1463

580,9
2779,4

882,1
151,8

D
orisa

20,7
1449

580,7
2805,3

868,3
149,5

M
edium

-ripened
sorts

D
esiree

21,5
1505

581,5
2704,6

923,5
158,8

R
ecord

16,6
1162

576,6
3473,4

585,4
101,5

Petersburg
26,3

1841
586,3

2229,2
1254,7

214,0
C

arolyn
16,9

1183
576,9

3413,6
606,1

105,0
Post86

20,6
1442

580,6
2818,4

861,4
148,3

A
laya

Zarya
23,1

1617
583,1

2524,2
1033,9

177,3
M

id-late
sorts

A
sterix

24,6
1722

584,6
2376,4

1137,4
194,5

B
intier

20,4
1428

580,4
2845,0

847,6
146,0

Lorch
13,6

952
573,6

4217,6
378,4

65,9
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A comparative energy assessment of cultivar cultivation showed that bioenergetic efficiency
can be improved by selecting varieties, increasing the energy stored in the new crop (Table 2).

Table 2-Energy rating of potato varieties

Sorts Yield,
t / ha

Yield accumulation
energy, MJ / ha

Total energy
consumption, MJ /

ha

The energy
efficiency ratio

Early maturing sorts
Zhukovsky early 27,7 96119 72087 1,33

Utenok 19,1 66277 67787 0,97
Karatop 28,5 98895 72487 1,36

Penza skorospelka 21,2 73564 68837 1,06
Timo 21,6 74952 69037 1,08

Udacha 36,6 127002 76537 1,65
Rosara 32,4 112428 74437 1,51
Arosa 30,0 104100 73237 1,42
Impala 25,3 87791 70887 1,23

Yagodny 19 26,8 92996 71637 1,29
Pushkina 21,7 75299 69087 1,08

Medium-early sorts

Nevsky (st) 24,1 83627 70287 1,18
Vladikavakazshy 23,3 80851 69887 1,15

Zekura 36,0 124920 76237 1,63
Volzhanin 20,9 72523 68687 1,05

Dorisa 20,7 71829 68587 1,04
Medium-ripened sorts

Desiree 21,5 74605 68987 1,08
Record 16,6 57602 66537 0,86

Petersburg 26,3 91261 71387 1,27
Carolyn 16,9 58643 66687 0,88
Post 86 20,6 71482 68537 1,04

Alaya Zarya 23,1 80157 69787 1,14
Mid-late sorts

Asterix 24,6 85362 70537 1,21
Bintier 20,4 70788 68437 1,03
Lorch 13,6 47192 65037 0,72

Thus, the greatest energy accumulated by the crop was obtained during the cultivation of the
early-maturing variety Udacha-127002 MJ/ha, which is more in comparison with the production of
other varieties by 2082-79810 MJ/ha. Much energy is accumulated by the crop during the cultivation
of the medium-early variety Zekura (124920 MJ/ha), early-maturing varieties Rosara (112428 MJ/ha),
Arosa (104100 MJ/ha), Karatop (98895 MJ/ha), Zhukovsky early (96119 MJ/ha), Berry
19 (92996 MJ/ha), medium-maturing variety Petersburg (91261 MJ/ha).

But when growing these varieties, the total energy costs per 1 ha also increase, which is
associated with harvesting, loading and transporting additional crops. Thus, when cultivating the
early-maturing variety Udacha, the total energy expenditure amounted to 76537 MJ/ha, which is more
than for other varieties by 300-11500 MJ/ha.

An agricultural technique, cultivation technology, or system is considered effective if the
bioenergy efficiency coefficient is greater than one. Analysis of energy storage and consumption data
showed that for most varieties, the energy efficiency coefficient exceeds this level and ranges from
1.03 to 1.65. Less than one, the energy efficiency coefficient was obtained for the early-maturing
Utenok variety, the mid-maturing Record variety, and the mid-late Lorch variety. The highest energy
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efficiency coefficient was obtained for the Udacha variety (1.65), and the lowest for the Lorch variety
(0.72).

Based on the research results, the following conclusions can be drawn:
1. High economic indicators (conditional net income, low cost, high profitability) were

obtained when cultivating early-maturing varieties of Luck, Rosara, Arosa and medium-early varieties
of Zekura.

2. The highest economic and energy efficiency is obtained when cultivating the early-maturing
Udacha variety.
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MMOOLLEECCUULLAARR IIDDEENNTTIIFFIICCAATTIIOONN OOFF WWHHEEAATT RREESSIISSTTAANNCCEE GGEENNEESS TTOO SSTTEEMM RRUUSSTT

Puccinia graminis
-

Sr-
Sr26, Sr31, Sr32, Sr38

 Sr26 Sr26#43, Sr31
SCSS30.2576, Sr32 Sr32 Sr38/Lr37/Yr17

Sr- Sr31, Sr32 Sr38) Sr31
Sr26

Sr32 Aegilops speltoides, Sr38 Triticum
ventricosum


