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INFLUENCE OF GROWING TECHNOLOGY ELEMENTS ON BIOMETRIC INDICATORS
AND INDIVIDUAL PRODUCTIVITY OF COMMON BEAN (PHASEOLUS VULGARIS L.) PLANTS
UNDER CLIMATIC CHANGES IN THE FOREST-STEPPE OF UKRAINE

O. O. Parfeniuk, S. H. Trush, L. O. Balaniuk
Research Station of Tobacco Production of the National Scientific Center “Institute of Agriculture of NAAS",
4 Internatsionalna St., Uman, Cherkasy region, 20300, Ukraine

Topicality. One of the priority areas of scientific research in the field of crop production is the sub-
stantiation and improvement of modern cultivation technologies for grain legumes based on energy and re-
source conservation and environmental safety. A comprehensive study of agrobiological characteristics and
elements of cultivation technology is a prerequisite for the efficient utilisation of the biological potential of
varieties and the increase of individual and grain productivity of common bean plants. Nowadays, the issues
of theoretical and practical aspects of common bean cultivation technologies under climate change in the
Forest-Steppe of Ukraine are particularly important, as they would ensure the creation of optimal conditions
for its growth, development and formation of maximum grain productivity. Purpose. Investigation of the im-
pact of cultivation technology elements on biometric parameters and individual productivity of common bean
plants in the Forest-Steppe of Ukraine. Methods. Field method (laying out experiments, phenological obser-
vations and records), measuring and weighing (determining yield attributes), statistical (mathematical pro-
cessing of research results). Results. It was found that the best development and individual productivity of
common bean plants in the agroclimatic conditions of the Forest-Steppe were on wide-row crops (row spa-
cing of 45 cm). The tendency to decrease biometric parameters of plants with increasing planting density is
observed. The highest values of yield attributes of common bean were obtained on wide-row crops at the first
sowing date (11-14 May). The highest grain weight per plant was obtained in the crops of the first sowing
date at plant density of 450,000 plants/ha (22.6 g in Mavka variety and 23.7 g in Panna variety). The lowest
value was observed on conventional row crops (15 cm) with a plant density of 750,000 plants/ha (14.5 g and
13.5 g, respectively). The highest 1000 grain weight was obtained in wide-row crops at the first sowing date
(212-217 g in Mavka variety and 329-341 g in Panna variety). Conclusions. Sowing methods and dates,
plant densities significantly affect the biometric parameters and individual productivity of common bean
plants. The variation of these parameters depends on the genotype of plants of a particular variety. The
highest individual plant productivity is achieved with wide-row sowing at the first sowing date with a plant
density of 450,000 plants/ha. The number of grains and their weight per plant corresponded to the varietal
characteristics of each sample.

Key words: common bean, sowing method, plant density, sowing date, biometric indicators, individual
productivity

Introduction. One of the most important
indicators of the living standards of the popula-
tion of any country is the amount of protein
consumed by humans. In the context of reform-
ing the Ukrainian agro-industrial complex and
reducing the production of animal products, the
production of high-protein crop products has
become important [1, 2].

The shortage of vegetable protein, the fo-
cus of production on environmentally friendly
crops, and the high cost of mineral and organic
fertilisers are driving the growing interest in le-
guminous crops [3].
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In the current development of agricultural pro-
duction, the priority area of scientific research is
the substantiation and improvement of modern
agricultural technologies for growing legumes
according to the principles of energy and resour-
ce conservation and environmental safety [4, 5].

Today, considerable attention in solving
the problem of protein deficiency is paid to
common beans as a source of amino acid-
balanced, cheap and environmentally friendly
protein [6].

Beans are a valuable high-protein crop
that has a wide range of uses in the national
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economy. In many countries, beans are the main
source of protein close to animal proteins [7, 8].
Beans are cultivated on about 23-25 million
hectares in the world's agriculture. Among legu-
mes, they are the second most important crop
after soybeans and are in great demand, especially
as a food crop [9]. Beans are a traditional crop
in Ukraine. Long frost-free periods and rich
chernozem soils allow for high grain yields. At
the same time, the cultivated area under the crop,
as well as seed yields, continue to be insignifi-
cant. Beans are grown mainly on private plots,
although the crop is in high demand on the glo-
bal market with consistently high prices [10, 11].

Beans have a high nutritional value. It
contains proteins (20-25 %), carbohydrates
(60 %), potassium, calcium, sulphur, magnesi-
um, phosphorus, iron, and vitamins By, B, Bs,
Bs, C, E, K and PP. The energy value of a bean
grain is 333 kcal (+1393 kJ). The bean protein is
absorbed by 70-80 % and is superior to many
types of meat in terms of nutritional value.
Beans are a valuable foodstuff that does not lose
its nutritional qualities when stored for several
years. In addition, they are used in animal fee-
ding and in pharmaceuticals to make medicines.
Therefore, beans have a wide range of applica-
tions in the national economy [12, 13].

Beans also play an important agronomic
role. Beans are an inexhaustible source of soil
enrichment with nitrogen compounds due to ni-
trogen fixation by nodule bacteria in symbiosis
with plants. Growing beans allows reducing the
cost of crop production by including atmosphe-
ric nitrogen in the agricultural production pro-
cess, improving the phytosanitary condition of
crops and significantly increasing arable land
productivity [14-16].

Rapid global climate changes significantly
increase the risks of agricultural production. In
this regard, society is facing the challenge of mo-
dernising the traditional model of agricultural pro-
duction in view of global climate change [4, 17].

At present, the issues of theoretical and
practical aspects of cultivation technologies un-
der climate change in the Forest-Steppe zone,
which would ensure the optimal conditions for
the growth, development and formation of max-
imum grain productivity of legumes, are insuffi-
ciently studied. Therefore, the development of
new models and improvement of existing ones
of common bean cultivation technology, in par-
ticular on the basis of optimising conditions for
Grain Crops. Vol. 8. No. 2. 2024. P. 244-250

increasing the activity of biological nitrogen
fixation, is an essential issue today [2].

The plant growth and development and
the formation of their productivity are important
factors that characterise the production process
of agricultural crops, in particular, common
beans. The intensity of growth and development
directly increases plant productivity [18].

For increasing the individual and grain
productivity of plants, an important element of
cultivation technology is the optimal spatial and
quantitative arrangement of plants, which is de-
termined by the methods of sowing and the
plant density in the crop. There are different
points of view on the issue of spatial arrange-
ment of plants, which is based on different soil
and climatic conditions of their cultivation [19,
20].

Effective realisation of the biological po-
tential of bean varieties in the soil and climatic
conditions of the Forest-Steppe requires the de-
velopment and implementation of new adaptive
cultivation technologies with consideration of
the variety genotype. A comprehensive study of
agrobiological features and cultivation technol-
ogy of beans is a prerequisite for high productiv-
ity indicators and increased grain production [4].

The study is aimed at investigating the in-
fluence of cultivation technology elements on
biometric parameters and individual productivi-
ty of common bean plants in the Forest-Steppe
of Ukraine.

Materials and Methods. The study was
conducted at the Research Station of Tobacco
Production of the National Scientific Centre ‘Insti-
tute of Agriculture of NAAS’ during 2021-2023.

We used two domestic varieties of common
bean Mavka and Panna developed by the National
Scientific Centre ‘Institute of Agriculture of
NAAS’. Beans were sown in two dates (Il and
Il ten-day periods of May). Beans were sown
on 11-14 May for the first sowing date and on
26-29 May for the second one, using situational
weather conditions. Wide-row (row spacing of
45 cm) and conventional row (row spacing of
15 cm) sowing methods were used with plant
density of 350, 450 and 650, 750 thousand
seeds/ha, respectively. The soil of the experimen-
tal field was podzolic chernozem with a humus
content of 3.31 % in the topsoil (0—30 cm). The
area of the registration plot was 8 m?; the trial
was repeated three times. Studies of the techno-
logical features in common bean cultivation
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technology carried out in accordance with gene-
rally accepted methods in crop production [21, 22].

Results and Discussion. Studies in 2021
2023 found that the Mavka variety had a higher
plant height compared to Panna variety. The
plant height of Mavka variety on wide-row
crops at the first sowing date varied within
54.8-55.6 cm, at the second date — 55.8-
56.5 cm (Table 1). At sowing with a row spac-

ing of 15 cm, these indicators were 53.5-
53.6 cm and 53.1-53.2 cm, respectively.

In Panna variety, the plant height in wide-
row crops of the first sowing date was within
51.3-53.0 cm, and in the second one — 53.6—
53.7cm. In the crops with a row spacing of
15 cm, the corresponding indicators were 47.7—
48.1 cm and 47.7—-49.3 cm, respectively.

A significant effect of the variety geno-

Table 1. Characteristics of biometric parameters of common bean plants depending
on the cultivation technology elements, average for 2021-2023

SOV\;in% meCthod mznég ?:[2;% Plant height, cm | Stem diameter, cm Thﬁeli(;\;]vf sérgod
(factor C) (factor A) | 1(B) | 1I(B) I | 1 1 | 1
Mavka variety (factor A)
Wide-row. 45 cm 350 54.8 56.5 0.73 0.68 21.6 22.9
’ 450 55.6 55.8 0.72 0.67 22.5 23.3
Conventional row, 650 53.6 53.1 0.69 0.66 20.2 20.7
15cm 750 53.5 53.2 0.66 0.61 20.1 24.4
Average 54.4 54.7 0.70 0.66 21.1 22.8
Panna variety (factor A)
Wide-row. 45 cm 350 51.3 54.0 0.69 0.64 22.6 24.6
' 450 53.0 53.6 0.70 0.69 23.6 24.4
Conventional row, 650 47.7 47.7 0.64 0.62 23.4 23.3
15cm 750 48.1 49.3 0.60 0.61 23.8 23.8
Average 50.0 51.1 0.66 0.64 23.4 24.0
LSDgs by factor A (variety) 2.6-2.8 0.03 1.0-1.2
LSDgs by factor B (sowing dates) 2.9-3.1 0.03 1.2-1.4
LSDgs by factor C (sowing methods) 2.8-3.0 0.02 1.1-1.3
LSDgs by factor D (plant density) 2.7-2.9 0.03 1.1-1.3

Notes. 7 (B) — the first sowing date is 11-7/4 May, II (B) — the second sowing date is 26-29 May.

type on plant height was proved for both sowing
methods at the first sowing date. At the second
date, the impact of the variety genotype was ob-
served only in variants with conventional row
sowing (650 and 750 thousand seeds/ha) in
Panna variety.

There was no significant effect of sowing
method on plant height in Mavka variety at both
dates. At the same time, the significant effect of
this factor was found on plant height in Panna
variety under the same conditions. Plant nutri-
tion areas had a slight effect on plant height in
most variants within a certain sowing method.

The stem diameter of Mavka plants in
wide-row crops of the first sowing date ave-
raged 0.73 cm, in the second one — 0.67 cm, and
in Panna variety — it was 0.70 cm and 0.67 cm,
respectively. This indicator on conventional
crops for Mavka variety was 0.68 cm and
0.64 cm, for Panna variety — 0.62 cm and 0.61 cm,
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respectively. The most significant effects on the
stem diameter of the studied factors were the
plant density, sowing dates and genotype of the
variety.

In general, there is a tendency for the stem
diameter of plants to decrease with increasing
plant density. This is primarily explained by the
plant nutrition area and, accordingly, changes in
their architectonics.

The decrease in the stem diameter of bean
plants under the second sowing date is ex-
plained by higher air temperature during their
ontogeny and lower soil moisture availability.

An important trait of common bean culti-
vation is the lowest pod height on the stem. It
plays a key role in mechanised harvesting of the
beans. The lowest pod height is a highly vari-
able trait, which is determined by both the ge-
netic characteristics of the plants of a particular
variety and the growing conditions. In general,
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there is a tendency to increase the lowest pod
height with increasing plant density.

The lowest pod height in both varieties
was higher at the second sowing date. The low-
est pod height in Mavka variety at both sowing
methods varied within 20.1-22.5 cm at the first
sowing date and 20.7-24.4 cm at the second
one; for Panna variety — 22.6-23.8 cm and
23.3-24.6 cm, respectively. The greatest impact

on the manifestation of this trait was the geno-
type of the variety, sowing methods and plant
density.

According to the results of the research in
2021-2023, the plants of Panna variety had a
longer pod length (Table 2). This is primarily
due to the genotypic characteristics of common
bean varieties.

The pod length of Mavka and Panna varie-

Table 2. Pod length and width of common bean, 2021-2023

. depr']iﬂ;, Pod length, cm Pod width, cm
Sowing method (factor C) ths. plants/ha
(factor D) I (factor B) |II (factor B) I I
Mavka variety (factor A)

. 350 9.9 10.0 0.90 0.88
Wide-row, 45 cm 450 9.3 10.0 0.89 0.88
Conventional row, 650 9.6 9.9 0.89 0.88

15¢cm 750 9.5 9.7 0.88 0.86
Average 9.7 9.9 0.89 0.88
Panna variety (factor A)

. 350 13.3 13.1 0.92 0.88
Wide-row, 45 cm 450 134 13.3 0.94 0.91
Conventional row, 650 12.6 12.7 0.91 0.87

15cm 750 12.9 12.6 0.92 0.87

Average 13.1 12.9 0.92 0.88
LSDgs by factor A (variety) 0.4-05 0.04-0.06
LSDgs by factor B (sowing dates) 0.5-0.6 0.05-0.07
LSDgs by factor C (sowing methods) 0.4-0.6 0.04-0.07
LSDgs by factor D (plant density) 0.4-0.5 0.05-0.08

Notes. 7 (B) — the first sowing date is 11-14 May, /I (B) — the second sowing date is 26-29 May.

ties did not change significantly depending on
the sowing dates. The pod length in Mavka va-
riety averaged 9.7 cm at the first sowing date
and 9.9 cm at the second, while for Panna varie-
ty — 13.1 cm and 12.9 cm, respectively. The
sowing method significantly affected this indi-
cator in Panna variety. The pod length was
13.3-13.4 c¢cm in wide-row crops and 12.6—
12.9 cm in conventional crops at the first so-
wing date, and 13.1-13.3 cm and 12.6-12.7 cm
at the second sowing date, respectively. Primari-
ly, this was caused by the nutrition area of indi-
vidual plants and their architectonics. In the
Mavka variety, no significant effect of the so-
wing method on this indicator was observed.
The effect of plant density on the pod length at
different sowing methods was insignificant.

The pod width of common bean did not
differ significantly at both sowing dates and
averaged 0.89 cm and 0.88 cm in Mavka variety
and 0.92 cm and 0.88 cm in Panna variety, res-
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pectively. The impact of genotype and sowing
method on the manifestation of this trait was
insignificant.

The formation of common bean grain
yield is determined by two indicators: plant den-
sity and individual plant productivity. Individual
plant productivity shows the effect of the stu-
died factors on the realisation of the biological
potential of the variety [2].

The number of pods per plant averaged
18.7 at the first sowing date, 16.6 at the second so-
wing date in Mavka variety as well as 15.9 and
15.1 pods in Panna variety, respectively (Table 3).
It was found that the number of pods per plant
was lower at the second sowing date compared
to the first. Higher indicators were obtained on
wide-row crops at the first sowing date (20.7-
20.8 pods in Mavka variety and 17.0-19.8 pods
in Panna variety). Sowing methods and plant
density had the greatest impact on the number
of pods per plant.
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For wide-row sowing method, the number

of grains per pod was 6.2-6.3 in Mavka variety

Table 3. Yield attributes depending on the technological features of the cultivation, 2021-2023

Plant Number of | Number of Number of Weight of 1000 grai

. . - . grain

density, pods per grains per grains per grains per weight, g

Sowing method thsd plant, pcs. pod, pcs. plant, pcs. plants, g ’
plants/ Sowing dates
ha 1 | o [ 1 o[ 1 [ o | 1 | o] 1 | 1
Mavka variety
Wide-row. 45 cm 350 208 | 184 | 6.2 | 6.2 | 995 | 926 | 21.3 | 184 | 212 207
’ 450 20.7 | 185 | 6.3 | 6.3 | 941 | 938 | 226 | 189 | 217 205
Conventional 650 179 | 152 | 57 | 6.0 | 84.2 | 814 | 18.7 | 17.0 | 200 199
row, 15 cm 750 153 | 143 | 55 |59 | 726 | 68.0 | 145 | 143 | 202 203
Average 187 | 16,6 | 59 | 6.1 | 876 | 840 | 186 | 17.2 | 208 204
Panna variety

Wide-row. 45 cm 350 17.0 | 166 | 47 | 47 | 66.9 | 57.7 | 19.3 | 17.3 | 341 301
' 450 198 | 19.7 | 48 | 50| 76,5 | 71.7 | 23.7 | 20.9 | 329 300
Conventional 650 139 | 118 | 45 | 45 | 503 | 436 | 155 | 12,9 | 318 292
row, 15 cm 750 127 | 122 | 44 | 44 | 435 | 440 | 135 | 124 | 327 281
Average 159 | 151 | 46 | 47 | 59.3 | 543 | 18.0 | 159 | 329 294
LSDgs by factor A 0.7-0.8 0.4 4.1-4.4 0.6-0.8 12.8-13.4
LSDys by factor B 0.9-1.0 0.3 3.8-4.0 0.7-0.9 12.2-12.9
LSDys by factor C 09-1.1 0.3 4.2-4.4 0.6-0.9 11.7-12.4
LSDys by factor D 1.0-1.2 0.4 3.9-4.2 0.8-0.9 12.1-13.0

Notes. 7 — the first sowing date is 11-74 May, II — the second sowing date is 26-29 May.

and 4.7-5.0 in Panna variety. For the conven-
tional sowing method, these indicators were in
the range of 5.5-6.0 grains and 4.4-4.5 grains
per pod. The largest number of grains per pod
(6.3) was in Mavka variety in the variant of the
experiment with wide-row sowing with a plant
density of 450,000 plants/ha.

The number of grains per plant of Mavka
variety varied within 92.6-99.5 grains in wide-
row crops and 68.0-84.2 grains in conventional
crops. The maximum values of this indicator
were obtained on wide-row crops at the first
sowing date with plant density of
350,000 plants/ha. In Panna variety, the corre-
sponding indicator was in the range of 57.7—
76.5 grains per plant on wide-row crops and
43.5-50.3 grains per plant on conventional
crops. The largest number of grains per plant
was obtained in wide-row sowing with a plant
density of 450,000 plants/ha (76.5 grains), the
smallest — in conventional sowing with a plant
density of 750,000 plants/ha (43.5 grains).

It was found that a greater mass of grains
per plant was obtained on wide-row crops.
Thus, Mavka variety had 21.3-22.6 g at the first
sowing date and 18.4-18.9 g at the second one.
On conventional crops, this indicator was 14.5—
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18.7 g and 14.3-17.0 g, respectively. Panna va-
riety had the grain weight per plant in the range
of 19.3-23.7 g and 17.3-20.9 g on wide-row
crops, and 13.5-15.5 g and 12.4-12.9 g on con-
ventional crops, respectively. The maximum
values were obtained in the first sowing date at
a plant density of 450,000 plants/ha (22.6 g in
Mavka variety and 23.7 g in Panna variety). The
lowest grain weight per plant was observed in
conventional crops with plant density of
750,000 plants/ha. The significant influence of
the variety genotype, sowing method and plant
density on the manifestation of this trait was
established.

One of the most important indicators of
the yield attributes of a crop is the 1000 grain
weight. This trait is inherited quite stably and is
directly related to the yield of the variety. The
1000 grain weight was on average 208 g in the
Mavka variety at the first sowing date and 204 g
at the second one, and 329 g and 294 g in Panna
variety, respectively. The highest values were
obtained in wide-row crops (212-217 g in Mav-
ka variety and 329-341 g in Panna variety) at
the first sowing date. This trait is primarily re-
lated to the genetic characteristics of the variety
and is stably maintained within the specified
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parameters during its reproduction. However,
weather conditions and elements of cultivation
technology affect the manifestation of this trait,
which must be taken into account when growing
common beans.

Conclusions. It was found that methods
and terms of sowing, plant density significantly
affect the biometric parameters and individual
productivity of common bean plants. The varia-
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Hapgeniox 0. O., Tpywm C. I., bananwk JI. O. Bnnue enemenmie mexHonozii eupouyyeanHs Ha
Oiomempuuni nOKA3HUKU ma IHOUGIOYAbHY RPOOYKMUBHICMb POCIUH Keéaconi 3euyaiinoi (Phaseolus
vulgaris L.) é Jlicocmeny Ykpainu. 3eprosi kynomypu. 2024. 8 (2). 244-250.

Jocniona cmanyis momrwonnuymea Hayionanshoeo uaykosozo yenmpy «lnemumym semnepoocmea HAAHy», eyn. Inmep-
Hayionanvua,4, m. Ymano, Yepracovra ooa., 20300, Vrpaina

AKTyajbHicTh. OIHUM 3 IPIOPUTETHUX HAMPSMKIB HAYKOBUX JOCITIKEHb y Taly31 POCIMHHHUIITBA €
OOTpYHTYBaHHS Ta yIOCKOHAJICHHS CyYaCHUX TEXHOJIOTiH BUPOIIYBaHHs 3epHOOOOOBUX KYJNbTYp Ha 3acagax
EHEepro- i pecypco30epeKeHHs Ta eKOJIOTiYHOI Oe3nevHocTi. BeebiuHe BUBUECHHS arpo0iofoTiYHUX 0COOIH-
BOCTEH Ta €JEMEHTIB TEXHOJIOTii BHPOIIYBaHHS € HEOOXiTHOK YMOBOIO sl €(pEeKTHBHOTO BHKOPHUCTAHHS
010JIOT1YHOTO TOTEHIIay COPTIB 1 MiIBHUINEHHS iHIUBIAyaIbHOI Ta 36pHOBOI MPOAYKTUBHOCTI POCIHH KBa-
coxi 3BuuaiiHoi. HuHi 0coONMBO BayKIMBUME € TUTAHHS TEOPETHYHHX 1 MPAKTHYHHUX ACIEKTIB TEXHOJOTIH
BUPOIIYBaHHSI KBAcoJdi 3BMYAHOI 3a KIiMaTHYHHX 3MiH y 30Hi Jlicoctemy Ykpainu, siki 6 3a0e3neumsin
CTBOPEHHSI ONITUMANBHAX YMOB JUISL il POCTy, PO3BUTKY Ta (hOpMyBaHHS MaKCHUMAaIbHOI 3€PHOBOI MPOAYK-
TuBHOCTI. MeTa. JloCiiKeHHs BILTUBY €IEMEHTIB TEXHOJIOTIi BUPOIyBaHHS Ha 010METPUYHI TTOKa3HUKH Ta
1HIMBITyalIbHY MPOAYKTHBHICTh POCIHMH KBacoJi 3BM4aifHOi B ymoBax Jlicocremy. Metoau. IlonsoBuii (3a-
KJIa7aHHsl JIOCIIIIB, ()CHOJIOTIUHI CITIOCTEPE)KEHHS 1 OOJIKM), BHUMIPIOBAJIBHO-BArOBUl (BH3HAYCHHS CJICMCHTIB
CTPYKTYPH BPOXKar0), CTATUCTUYHHH (MaTeMaTHIHa 0OpoOKa OTpUMaHMUX Pe3yNbTaTiB JOCTiPKeHs). Pe3yapTaTu.
YcTaHoBIeHO, MO B arpokiIiMaTudHuX yMmoBax JlicocTtemy kpamuii po3BHTOK Ta iHAWBIAyaldbHA MPOAYK-
THUBHICTH POCITMH KBacoJli 3BHYaiiHOi Oy/lM Ha MIMPOKOPSAHUX NociBax (45 cm). [IpocTekyeTbes TeHOSHIs
JI0 3MCHIICHHS! 0IOMETPUYHMX MMOKA3HHUKIB POCIWH 31 30UIBIICHHSIM TYCTOTH HacaJKeHb. BUIi 3HaYeHHS
CJIEMEHTIB CTPYKTYPH BPOXKal0 POCIUH KBACOJi 3BHYAIHOT OTpUMAaIM Ha LIMPOKOPSIHUX IOCIBAX MEPIIOTO
cTpoKy ciBbu (11-14 tpasnst). Haiibinbeiry Macy 3epHa 3 pOCIMHU OJIepKaHO Ha TOCIBaxX MEPIIOro CTPOKY 3a
TyCTOTH HacajpkeHb 450 tuc.mr./ra (22,6 T —y copty MaBka i 23,7 r —y copty Ilanna). HaliHwk4i 3Ha4eHHS
MacH 3epHa OyJIM Ha 3BUYAHHMX PSIKOBHX MociBax (15 cM) 3 rycroToro Hacamkenb 750 tuc.mt/ra (14,51 1
13,5, BignosigHO). bimemry macy 1000 HaciHMH OTpHMaHO Ha MIMPOKOPSIHUX IOCIBaxX IEPIIOTO CTPOKY
ciBou (212-217 r — y copry Maska i 329-341 r — y coprty Ilanna). BucnoBku. Crioco0u i cTpoku ciBou, ry-
CTOTa HACa/PKEeHb CYTTEBO BIUIMBAIOTh Ha OIOMETPHUHI MOKA3HMKH Ta 1HIWBIAYalbHY MPOIYKTHUBHICTH POC-
JIMH KBacoJli 3BMYaiHOI. BapitoBaHHs IXHBOTO MPOSIBY 3HAXOAMUTHCS B MEXax MapaMeTpiB, 00yMOBIIEHHX Te-
HOTHUIIOM POCJIMH IeBHOTro copTy. HaiiBuia iHauBityaabHa MPOAYKTHBHICTh POCIHH JOCATAE€THCA HA LIMPO-
KOPSITHUX TI0CiBaX MEpIIOro CTPOKy CiBOM 3a TycTOTH HacamxkeHb 450 tuc.mT./ra. KimbKicTh 3epeH 3 pociu-
HU Ta iX Maca BiJMOBiJaJIi COPTOBUM XapaKTEPUCTUKAaM KOXKHOTO 3pa3Ka.

Knrouosi cnoea: xeacons 36uuaiing, cnocio cigbu, 2ycmoma HacaoddiceHvb, CMpoKu cisbu, diomempuymi
NOKA3HUKU, THOUBIOYATbHA NPOOYKMUBHICTb
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