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Annotation
In order to select the source material for breeding to breed a high-yielding variety
adapted to the conditions of Northern Kazakhstan, the article presents the results of
studying the source material of the collection of oilseed flax. The work was carried
out according to generally accepted methods.
The object of the study was collectible samples of oilseed flax of various
ecological and geographical origin. Field work was carried out in 2020-2021 at the
scientific and field station of the SPCGF named after A. I. Barayev, located in the
Akmola region of Northern Kazakhstan. The studies studied the height of the plant,
the number of boxes on the plant, the number of seeds in the box, the number of
seeds from one plant, the weight of 1000 kernels and yield. The main evaluation
measures of oilseed flax were: vegetation period — 3 varieties are allocated here
(Kostanaiski yantar— St, Scorpio, Taurus); plant height — 1 variety (Agate); weight
of 1000 kernels — Northern (8.0 g) and Sokol (8.1 g) number of boxes and seeds
per plant — Nebesny (38 boxes, 225 seeds), Sokol (31 boxes, 143 seeds) and Bison
(31 boxes, 140 seeds). Of the studied varieties, the most seeds from one plant had
the varieties Sokol (1.18 g), Nebesny (1.74 g) and Northern (1.30 g). Kostanay
(13.46 c/ha) and Rucheyok (11.31 c/ha) were the most productive.
Key words: gene pool; breeding; sample; variety; flax; yield; growing season.

Introduction
One of the largest branches of the crop production, which provides
agricultural sector of Kazakhstan is
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about 60% of gross agricultural
output.

Oilseed flax (Linumusitatissimum L.)
is a family of Linaceae, includes 13
genera and 300 species, the genus
Linum. This is a valuable technical
oilseed crop of versatile use [1]. The
seeds of varieties of this crop contain
more than 50% of high-quality drying
oil and up to 23% protein [2]. Linseed
oil has good drying properties with
the formation of a strong and resistant
film. Paints and varnishes obtained on
linen drying oil are the standard of
durability and reliability. Linseed oil
is used in printing, textile, leather and
footwear, food, medical, perfumery,
electrical engineering and other
industries [3,4]. Linseed oil is widely
used in the manufacture of glue,
linoleum, waterproof fabrics, in
painting [5]. Linseed oil also has
unique dietary and medicinal
properties [6]. Cake and meal are
high-protein feeds [7]. Flax straw is
used for the production of fibers,
paper, and building materials.

High drought resistance, short
growing season, adaptability, high
yield and economy are distinctive
valuable biological and economic
Materials and methods

The material for the study was a
collection of oilseed flax of various
ecological and geographical origin. 17
varieties of foreign and Kazakh
breeding were studied, which were
divided into 5 groups according to
their origin: Canada: Scorpion,
Taurus; USA: Antores, Bison; France:
Agate, Libra, Crocus; Russia:
Isilkulsky, Severny, Rucheek, Ulan,
Sokol, Nebesny, Zheltyi and Legur;
Kazakhstan:  Kostanayski  Yantar,
Kostanay. The Kostanayski yantar

qualities of flax [8]. The introduction
of oilseed flax, as an important source
of edible oil and high-quality protein,
is becoming relevant [9].

Flax is an important and economically
profitable crop in Kazakhstan. In
2021, 1,496 thousand hectares of
oilseed flax were sown in the
Republic of Kazakhstan, more than
800.0 thousand tons of flax oilseeds
were obtained, with an average yield
of 8.5 c/ha. The production of oil,
cake and meal has a steady tendency
to increase all over the world.
Currently, as of 2022, 13 varieties of
oilseed flax are included in the State
Register of Breeding Achievements
approved for Use in the Republic of
Kazakhstan, of which all 5 varieties of
domestic breeding [10].

Currently, the structure of acreage in
the Akmola region is dominated by
varieties of foreign breeding, which in
the sharply continental conditions of
Northern Kazakhstan do not fully
realize their potential. In this
connection, there is a need to create
new, highly productive, high-quality
seeds, competitive varieties of oilseed
flax, with high resistance to abiotic
and biotic environmental factors.

variety, zoned in the Akmola region,
North Kazakhstan, was used as a
standard. Sowing and evaluation of
the collection nursery was carried out
according to the “Methodological
guidelines for studying the flax
collection” developed by the All-
Russian Institute of Plant Growing
named after N.I. Vavilov [11] and
“Methods of state variety testing of
agricultural crops” (2011). Scientific
surveys in 2020-2021 were carried
out on the experimental field of the



“Scientific and Production Center of
Grain Farming named after A.L
Barayev” LLP, represented by
ordinary  southern  chernozems,
according to the fallow predecessor.
Research methods - field and
laboratory experiments. The
preparation of the field and the laying
of field experiments was carried out
according to the recommendations of
“SPC GF named after A.l. Barayev”
LLP [12,13].

Field work was carried out at the
optimal time on May 20-22. The
seeding rate of oilseed flax in our
region is 5.5 million germinating
seeds per hectare or 550 pcs. per
square meter, before sowing, the
germination rate was determined by
the laboratory method according to
GOST 12038. The sowing of the
collection nursery was carried out by
the  SSFC-7  breeding  seeder.
Immediately after sowing oilseed flax,

Results

During the years of the experiment,
the analysis of meteorological
conditions showed that the air
temperature and precipitation of the
growing season of 2020 and 2021

the plots were rolled with ring-spur
rollers.

Prior to the start of harvesting, to
determine the structure, sheaf samples
were selected, according to the most
typical plants for this sample, signs
and properties were taken into
account.

During the period of reaching full
maturation of the samples, i.e.
physiological ripeness, the
Wintersteiger Classic combine
harvester was cleaned directly. Seeds,
if necessary, were dried, the weight
from the plot was determined, based
on the yield in hundredweight per
hectare. The weight of 1000 kernels
was determined according to GOST
12042.

The experimental data were processed
by the method of single-factor
analysis of  variance, integral
evaluation using the AGROS 2.11
software package and according to B.
A. Dospekhov [14].

differed significantly from the average
annual data. The temperature regime
and the amount of precipitation varied
throughout the growing season
(Figure 1, 2).
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Figure 1- Average long-term precipitation and precipitation for the growing season
2020 - 2021. (Shortandinskaya AMS)



AIR TEMPERATURE, °C
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Figure 2 - Air temperature for the growing season 2020- 2021 and average long-
term temperatures (Shortandinskaya AMS).

The amount of precipitation during all periods of the growing season was
significantly lower than normal. The period of the experiments was characterized
as arid, but the different 8distribution of precipitation over the phases of vegetation
had an impact on the formation of seed yields of collection samples of oilseed flax.
To form a high yield, it is important to get full-fledged seedlings. Weather
conditions influenced field germination in flax varieties (Table 1).

Table 1 — Field germination and plant density for harvesting oilseed flax varieties

Sample name Field germination, % Plant density for harvesting, pcs/m?
R*/x** V,%*** total efficiency
R/x V,% x/R V,%
Kostanaisky 61-40 29,40 290-220 19,41 253 18,45
yantar, St 51 255 286-220
Kostanaisky 50-35 24,96 235-193 13,88 214 13,58
43 214 234-193
Severny 51-47 5,77 245-259 3,93 245 2,02
49 252 241-248
Agata 61-27 54,64 285-149 44,32 214 42,96
44 217 279-149
Libra 40-28 24,96 195-154 16,61 172 14,80
34 175 190-154
Scorpion 42-29 25,89 200-160 15,71 176 12,86
36 180 192-160
Taurus 49-82 35,63 230-245 4,47 313 39,60
66 237 225-400
Krokus 43-59 22,18 200-325 33,67 256 34,80
51 263 193-319
Antores 53-74 23,38 245-407 35,14 320 35,63
64 326 239-400
Bison 44-71 33,20 205-391 44,13 286 42,35
58 298 200-371
Isilkulski 42-30 23,57 200-165 13,56 182 12,86
36 183 198-165




Sokol 55-26 50,63 260-143 41,06 200 40,05
41 256-143

Nebesnyi 40-23 38,16 190-127 28,11 157 26,66
32 186-127

Legur 41-41 0,00 195-226 10,41 207 8,88
41 194-220

Ulan 42-23 41,24 195-127 29,18 160 28,82
33 192-127

Rucheek 49-45 45,87 230-248 5,33 235 0,30
47 234-235

Zheltyi 40-28 24,96 190-154 14,80 172 14,43
34 189-154

Notice R*- range of variability; x** -average; V***- coefficient of variation

A small but stable germination was
observed over the years in the
varieties of the Russian breeding
Legur (V - 0.0%) and Severny (V —
5.77%). The varieties Sokol (Russia)
distinguished themselves by the
greatest variability in the field

Discussions

Selection and improvement of plant
types adapted to the conditions of the
region is one of the main tasks of
breeding. @ When creating new
varieties, it is necessary to take into
account the abiotic conditions of the
zone for which they are created.
Based on this, it is necessary to
produce sources of economically
valuable traits to attract them to the
process of crossing [15, 16, 17].

Table 2—Growing season of oilseed flax

germination index- V — 50.63% and
Agata V — 54.64%.

By the time of harvesting, the density
of oilseed flax plants was, on average,
232 pcs/m?, of which 221 pcs/m?* were
productive. The varieties Severny and
Rucheek had the least variability on
this basis.

The growing season of the collection
samples of oilseed flax in 2020-2021
was characterized by considerable
diversity and varied within 109-136
days. In the standard variety
Kostanaisky yantar, on average, over
the years of research, the duration of
the growing season was 114 days
(Table 2).

Interphase period, days
average for 2020-2021 From germination
| to full ripeness
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Kostanaisky yantar - St 16 19 47 32 114-114/114 0,00
Kostanaisky 17 23 43 34 116-117 /116 0,61
Severny 17 25 42 34 116-117 /116 0,61
Agata 18 28 43 35 127-119 /123 4,60
Libra 18 25 45 37 129-119/124 5,70




Scorpion 17 24 39 35 119-110/115 5,56
Taurus 18 23 39 35 119-109/114 6,20
Krokus 16 24 43 35 119-117/118 1,20
Antores 17 27 39 35 119-115/117 2,42
Bison 17 25 42 35 118-119/119 0,60
Isilkulsky 17 24 43 35 119-116/118 1,81
Sokol 17 24 42 36 121-115/118 3,60
Nebesnyi 18 21 49 41 136-122 /129 7,67
Legur 17 23 41 35 119-113 /116 3,66
Ulan 16 20 48 35 119-118/119 0,60
Rucheek 16 18 48 35 118-115/117 1,82
Zheltyi 17 25 41 36 121-117/119 2,38

Notice R*- range of variability; x** -average; V***- coefficient of variation

The duration of the growing season in
the studied collection samples of flax
depended on the genotype of the
variety, and also differed by year. It
was shortest in 2021, due to a higher
amount of active temperatures
compared to 2020. On average, the
value of this indicator in 2021 was
116 days, which is less than in 2020,
by 5 days. The smallest vegetation
period in an average of two years was
observed in Scorpion (114 days) and
Taurus (115 days) samples. These
genotypes can be used as sources of
early maturity. On average, over the

years of research, the growing season
of all studied samples was 118 days.
Strict requirements are imposed on
modern flax varieties. They must have
a certain set of valuable traits, most of
which are inherited polygenically;
many of them consist of several
indicators that are in direct or
feedback with each other [18].

The main morphological indicators of
plants and varieties of oilseed flax are:
the height of the plants, the number of
branches of the first order, the weight
of 1000 kernels and the plant as a
whole (Table 3).

Table 3 — Morphological indicators of plants of oilseed flax varieties on average

for 2020-2021.

Sample name Plant height, Branches of the 1* Plant weight, g | Weight of 1000
cm order, pcs. kernels, g
Kostnayski yantar, st 39 2 2,23 6,2
Kostnayski 39 2 1,95 5,5
Severnyi 38 3 2,97 8,0
Agata 47 3 1,79 4.4
Libra 42 3 2,44 49
Scorpion 40 3 1,96 5,9
Taurus 41 2 2,02 6,3
Krokus 37 2 1,56 6,2
Antores 42 2 2,18 7,0
Bison 44 2 1,97 5,9
Isilkulsky 42 2 1,93 6,9
Sokol 45 3 3,09 8,1
Nebesnyi 39 3 3,77 7,7
Legur 40 2 1,91 6,9
Ulan 36 3 2,04 6,9




Rucheek 37

1,75 6,6

Zheltyi 38

1,47 6,7

When choosing a variety of oilseed
flax, much attention is paid to its
manufacturability. On average, the
height of plants over the years of
research ranged from 36 (Ulan) to 47
(Agata) cm.

In the dry period of 2020-2021,
oilseed flax plants formed, on
average, 2-3 branches of the first
order. In this regard, the weight of
seeds from the plant, on average, was
2.18 g. The heaviest weight of kernels
from one plant was possessed by the
varieties Nebesnyi (3.77 g) and Sokol
(3.09 g), the smallest weight of seeds
from one plant was observed in the
Zheltyi variety (1.47 g).

The  consequence of  varietal
characteristics and the result of the
impact on the plant of the totality of
all environmental factors is the weight

of 1000 seeds. When analyzing this
indicator, it was found that the weight
of 1000 seeds on average over the
years of the study varied between 4.4
- 8.1 g. The largest weight of 1000
seeds was the Severnyi variety — 8.0
g. and the Sokol -8.1 g.

The productivity of the crop depends
on the elements of the crop structure,
the contribution of which to the final
yield is due to the influence of
genotype and environmental factors
[19]. Our research has allowed us to
establish that the seed productivity of
flax plants is closely related to the
meteorological conditions of the
growing season and the wvarietal
characteristics of the studied samples
(Table — 4).

Table 4 — Productivity of oilseed flax plant varieties

Sample name Quantity per plant, pcs. Weight of seeds per
capsules seeds plant, g

R* / x** VHrk g R/x V,% R/x V,%

Kostanayski yantar, st 21-30 24,96 118-151 17,35 0,72-0.91 16,48
26 135 0,82

Kostanayski 25-29 10,48 147-108 21,63 0,75-0,73 1,91
27 128 0,74

Severnyi 26-30 10,10 125-195 30,94 0,95-1,64 | 37,68
28 160 1,30

Agata 9-33 80,81 60-194 74,61 0,22-1,01 | 90,83
21 127 0,62

Libra 14-39 66,71 58-136 56,86 0,26-1,44 | 98,14
27 97 0,85

Scorpion 16-33 49,06 83-193 56,36 0,50-1,08 | 51,91
25 138 0,79

Taurus 17-41 58,52 83-207 60,47 0,45-1,47 | 75,13
29 145 0,96

Krokus 14-35 60,61 66-178 64,91 0,40-1,11 | 66,50
25 122 0,76

Antores 13-37 67,88 87-197 54,78 0,60-1,52 | 61,37
25 142 1,06

Bison 19-42 53,32 103-176 37,00 0,65-1,00 | 30,00
31 140 0,83




Isilkulskyi 18-24 20,20 95-139 26,59 0.60-1,03 | 37,31
21 117 0,82

Sokol 22-40 41,06 105-181 37,58 0.82-153 | 42,73
31 143 1,18

Nebesnyi 21-54 62,23 116-334 68,51 0,86-2,62 | 71,52
38 225 1,74

Legur 20-26 18,45 109-87 15,87 | 0.65-0.68 3,19
23 98 0,67

Ulan 15-31 49,49 97-133 22,14 | 0,70-0,89 | 16,90
23 115 0,80

Rucheek 13-31 57,85 81-175 51,93 0,50-1,20 | 58,23
22 128 0,85

Zheltyi 13-17 18,86 79-76 2,74 0.49-0,55 8,16
15 78 0,52

Notice x* -cpegHee; R**- range of variability; V***- coefficient of variation

The number of capsules per plant
varied greatly over the years, the
coefficient of variation ranged from
10.48% (Kostanayski) to 80.81%
(Agata). The smallest average number
of capsules per plant was observed on
average in the Zheltyi variety (15
pcs.), the largest in the Nebesnyi
variety (38 pcs.). According to this
indicator, the standard was exceeded
by Kostanayski, Severny, Libra,
Taurus, Bison, Sokol, Nebesnyi. The
largest number of seeds from one
plant was distinguished by the
Nebesny variety -225 pcs. By the
weight of seeds from one plant, on

average for two years, Sokol (1.74 g),
Antores (1.06 g) and Severny (1.30
g). On this basis, the greatest
differences were observed in the
varieties Libra and Agata. The
coefficient of variation on this basis in
these varieties was 98.14 and 90.83%,
respectively.

The yield of flax was different over
the years. In 2020, under adverse
weather conditions, it was at the level
of 2.53-9.0.1 c/ha. The best yield was
in 2021, when the best options
reached yields of 15.22...19.22 c/ha
(Table 5).

Table 5 — Seed yield of oilseed flax varieties

Variety Yield, c/ha Yield coefficient
deviation of variation
2020 2021 averag from the V., %
e standard, +/-,
c/ha
Kostanayski yantar, 9,04 12,42 10,73 0,00 22,27
st.
Kostanayski 7,69 19,22 13,46 2,73 60,59
Severny 6,52 13,06 9,79 -0,94 47,24
Agata 3,48 9,17 6,33 -4,41 63,61
Libra 2,53 6,28 4,41 -6,33 60,20
Scorpion 7,27 13,72 10,50 -0,23 43,46
Taurus 6,04 11,94 8,99 -1,74 46,41
Krokus 5,09 15,22 10,16 -0,57 70,54
Antores 4,28 14,00 9,14 -1,59 75,20
Bison 3,66 13,22 8,44 -2,29 80,09




Isilkulski 6,10 10,89 8,50 -2,24 39,87
Sokol 5,77 8,28 7,03 -3,71 25,26
Nebesny 5,45 6,89 6,17 -4,56 16,50
Legur 4,09 11,67 7,88 -2,85 68,02
Ulan 5,79 9,00 7,40 -3,34 30,69
Rucheek 9,01 13,61 11,31 0,58 28,76
Zhelty 4,90 7,44 6,17 -4,56 29,11
HCPys 0,82 2,10 - - -
Average and arithmetic 5,67 11,80 8,80 - -
mean +0,45 +0,80 +0,60

Coefficient of 32,3 28,69 25,89 - -
variation V, %

The yield of oilseed flax seeds on
average for 2020-2021 is 8.80 + 0.60
c/ha. The highest yield of seeds in an
average of 2 years was noted in the
Kostanayski variety, it significantly
exceeded the standard Kostanayski
yantar variety by 2.73 c /ha, while the
variation over the years of this variety
was V - 60.59%. Also, the standard,
on average for two years, exceeded by
Conclusions
In the conditions of Northern
Kazakhstan, valuable forms have been
identified according to the main
economically valuable characteristics.
The length of the growing season at
the level of the standard Kostanayski
amber variety was noted in the
samples — Scorpion (114 days) and
Taurus (115 days). By the total length
of the stem, such genotypes as Agata,
Bison and Sokol exceeded the
standard Kostanayski yantar by more
than  10%. The  Kostanayski
(Kazakhstan) and Rucheek (Russia)
varieties exceeded the standard for the
yield of oilseeds, the excess was 2.73
and 0.58 c/ha, respectively. Varieties
Severny and Sokol stood out by the
Funding information

0.58 c/ha the Rucheek variety (V —
28.76%).

The lowest coefficient of variation in
yield was observed in the Nebesny
variety. The yield of this variety was
not high (5.45 — 6.89 c/ha), but stable,
which can be explained by its greater
ability to adapt to the action of abiotic
stresses.

weight of 1000 seeds, exceeding the
standard variety by 29%.

Considering the important role of
oilseed flax in providing the
population with valuable vegetable
protein and oil, as well as its high
export potential: it is necessary to
further expand the acreage of flax to
increase gross collections. The use of
the selected genotypes of oilseed flax
in breeding programs will ensure the
stability and further increase in the
yield of flax products. The gene pool
of oilseed flax is of scientific interest
for fundamental theoretical research
and practical significance for the
region.

This work was carried out within the framework of the scientific and targeted
financing of the Ministry of Agriculture of the Republic of Kazakhstan
BR10764991: “Creation of highly productive varieties and hybrids of oilseeds and
cereals based on the achievements of biotechnology, Genetics, physiology,



biochemistry of plants for their sustainable production in various soil and climatic
zones of Kazakhstan™.
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Makanaza Conrycrik Kazakcran »karjaiiblHa OediMaenreH eHIMIIJIIri »Korapsl
COPTTHI ecCipyre apHajFraH OacTankbl MaTepUasAbl TaHJAy MaKCaThIHJA MaMibl
3BIFBIP KOJIJIEKIUSICBIHBIH, OacTamnkbl MaTepHasbiH 3epTTey HOTKesepi OepinreH.
JKyMbIc >kanmbl KabbuijaHFaH officTep OOMBIHIIIA »KYPTi3iii.
3epTTey HbICAHbl OPTYPJi 3KOJOTHSJIBIK-Teorpausi/iblK, —IIbIFY Teri Mawu
3bIFBIPBIHBIH,  KOJUIEKUUSIBIK,  yarinepi  6omael.  2020-2021 keiagapbl  Aana
JKYMBICTapbl JKYPri3uiZi aTbIHJArbl acTbIK IlIapyallbUIbIFbl FbIIBIMU-OH/IPICTIK
OPTa/IbIFbIHbIH,  FBUILIMM  fAana  craHuusAckiHAa. A.M.bapaeB, ConatycTik
Ka3akcraHHbiH AKMO/a OOMBICBIHAAQ OpHA/lMACKaH. 3epTTeysep eCiMIiKTep/iH
OuikTirin, 6ip ecimzikreri Ko3a/mapAblH CaHbIH, Oip OYpIIiKTeri TYKbIMAApZbIH
caHbIH, 0ip eciMZiKKe IIaKKAH/1aFbl TYKbIMAAPABIH caHbiH, 1000 JoHHIH ca/IMarbIH
JKoHe  eHIMJMIriH KapacTbIpbl. Maiiibl  3bIFBIPABI  Oaranay[plH — Herisri
KpUTepuiisiepi MbIHajiap OO/bl: BereTalys/IblK, Ke3eH — MyHJa 3 COpT
(Kocranaiickuii ssHTape — St, Scorpio, Taurus) epekimeneHi; eciMaik OuikTiri - 1
copt (Arara); 1000 TykbIMHBIH, canMarbl - CeBepHbiid (8,0 r) xoHe Cokon (8,1 1)
6ip ecimjikTeri KopamTap MeH TyYKbIMfap caHbl - HebecHbiii (38 koparm, 225
TykbiM), Cokon (31 kopamn, 143 TykbiM) >koHe buson (31 kopar, 140 TykbiM).
3eprrenreH coptrapabiH imiiHge Cokon (1,18 1), HebGecuwiti (1,74 1) >KoHe
CesepHbiii (1,30 1) copTTapbl 6ip eciM/IiKTeH eH Kol TYKbIM MaccachiHa ve 00J/bI.
EH >xorapbl eHiMmzainiknieH Kocrtanavickuii (13,46 1y/ra) >xoHe Pyueék (11,31 1y/ra)
epeKlILe/ieH/Il.

Kinr ce3mep: reHodoH; TaHzay; yiari; Oara; 3bIFBIp; OTKi3in xibep;
BereTaLys/bIK Ke3eH,

MN3YYEHUE NCXOAHOI'O MATEPUAJIA KOJUVIEKIINH JIBHA
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AHoTanus
C 1enpl0 OTOOpPAa MCXOJHOTO MaTepuana /s CeJeKIMA 110 BbIBeIEHHIO
BBICOKOYPO>KalHOT'0 COPTa afanTUPOBaHHOTO K ycioBusiM CeBepHoro KaszaxcTaHa,
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B CTaTbe Mpe/ICTaB/eHbl Pe3y/bTaThl U3YUeHHUs] UCXOJHOTO MaTeprasa KOJIeKLIUU
JTbHa MacMUHOTO. PabOoThI BBIMOMHSTUCE TI0 OBIIEeNPHUHSATHEIM METOAUKAM.
OOBeKTOM MCC/IeIOBaHUST CJTY>KUTH KOJUTEKIIMOHHBIe 00pas3ifbl JTbHa MaC/IMYHOTO
pPa3HOr0  3KOJIOTO-reorpauueckoro  MpoOUCXokAeHWs. I[losieBble  pabOTHI
ripoBezieHbl B 2020-2021 rr. Ha Hay4yHO-TI0sieBOM ctairoHape HIIII3X um. A. .
BapaeBa, pacrioyio)keHHOM B AKMOMMHCKOW oOsact CeBepHoro KasaxcraHa. B
WCCIeIOBaHUSIX M3yYa/ld BbICOTY pPacTeHUs], KOJMUeCTBO KOpoOOUeK Ha pacTeHUH,
KOJTMYeCTBO CeMsIH B KOPOOOuKe, KOJUUECTBO CeMsIH C OJJHOTO pacTeHHUs], MaccCy
1000 cemsiH ¥ ypo)XalHOCTb. OCHOBHBIMM MepaMH OLIEHKM JIbHAa MacC/JU4YHOTO
SIB/ISIZTUCh: BeTreTal[MOHHBIM Tepruof] — 37ecb BbiJieneHbl 3 copTa (KocTtaHalickuii
sgHTapb — St, Scorpio, Taurus); BeicoTa pactenusi — 1 copt (Arata); macca 1000
cemsiH — CeBepnbiit (8,0 ) u Cokon (8,1 r) KoiuecTBO KOpoOOUeK U ceMsiH Ha
omHoM pacteHuH — HebecHblit (38 Kopobouek, 225 cemsin), Cokon (31 kopobouka,
143 cemenn) u buson (31 kKopobouka, 140 cemsiH). 3 W3y4eHHBIX COPTOB
HauOOBIIYI0 MacCy CeMsiH C ofgHoro pacteHusi umenu copta Cokon (1,18 1),
Hebecuoiii (1,74 1) u CeBepubnii (1,30 r1). Hawubosbie ypo>kaliHOCTBIO
orimunivchk Kocranarickui (13,46 n/ra) u Pyueék (11,31 wy/ra).

KnoueBble «j10Ba: reHOQOH[; cenekiusi; obpasell; COpPT; JiéH; ypOXXalHOCTb;
BereTallMOHHBIN MTepUO/,.



