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Economic and biological evaluation of Chinese cabbage
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Purpose. To study the economic and biological characteristics and to reveal the genetic potential of various hybrids
of Chinese cabbage depending on the climatic zone of cultivation. Methods. In the experiment, hybrids of Chinese
cabbage ‘Pioner F " (control), ‘Villi F, ‘Manoko F, ‘Orient Star F’, “Vitimo F, ‘Sprinkin F’, ‘Summer Highland F, ‘Suprin F,
and ‘Richi F," were evaluated. The experiment was laid out in a randomized block design with four replications with a
single plot area of 21 m2. The container seedlings (40 days old) were planted in the middle of April according to the
scheme 70 cm by 25 cm. Results. Having been planted at the same time, seed germination over the studied hybrids was
not simultaneous. The first sprouted seeds (4 days after seeding) belonged to hybrids ‘Villi F,’, ‘Manoko F, ‘Orient Star F,
and ‘Summer Highland F.. Seeds of the other hybrids started active germination on the 5-6 days after seeding. The
highest yield of the cabbage heads was obtained from hybrids “Villi F " (31.7 t/ha) and ‘Sprinkin F." (28.7 t/ha), which
was 10.0 and 7.0 t/ha more than in the control variant. The yield of ‘Summer Highland F" was 24.9 t/ha and ‘Suprin F
24.6 t/ha. Under the conditions of unstable soil moisture, hybrids “Villi F "and ‘Sprinkin F." appeared the most productive
and ensured yield increase of 10.0 t/ha and 7.0 t/ha, respectively, compared to the control; and crop commercial quality
was high. The highest percentage of dry matter (DM) content was in ‘Summer Highland F ' (6.2%) followed by ‘Sprinkin F'
(5.9%), which was 1.1% and 0.8% more than in the control. There was no significant difference between the values of
the total sugars content over the variants. They ranged between 1.7 and 2.1%, which was similar to the control values.
The content of nitrates in the cabbage heads of the studied Chinese cabbage hybrids was within the tolerance limit and
amounted to 600 mg/kg (raw mass). Conclusions. Phenological observations of plant development and their biometric
indices, depending on the varietal characteristics, indicate that under the conditions of unstable soil moisture, hybrids
“Villi F," and ‘Sprinkin F " were more yielding and ensured yield increase of 10.0 t/ha and 7.0 t/ha, respectively, compared
to the control. The crop commercial quality was high. The long growing season of ‘Richi F" (93 days) did not affect the
crop quality and yield and demonstrated the lowest productivity compared to the control and the other experiment
variants.
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product quality and a low percentage of its sale

Introduction [1]. Chinese cabbage, as an early-ripe crop, is

Nowadays olericulture is aimed at providing
the population with fresh vegetables. The need
for them is far from being fully satisfied, there
is a poor assortment of vegetables both in the
public and in the individual sector, the seasona-
lity of fresh produce, low productivity and
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becoming more and more popular with consu-
mers every year and, accordingly, its cultiva-
tion areas are increasing. The growing demand
for chinese cabbage is due to the growing culture
of its consumption by the population and its
unique chemical composition. Chinese cabbage
has a low energy value — 125 kJ/100 g of product,
and heads rich in sugar — 1.5-3.8%, starch —
up to 0.4%, fiber — up to 0.7-1.2%, calcium -
0.95%, phosphorus — 1.16%, potassium — 0.36%,
and sodium — 0.16% [2]. In a short period,
the plant forms nutritionally valuable greens.
100 g of fresh produce contains up to 1 g
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of protein, 0.3 g of fat, 250 mg of potassium,
0.9-1.3 mg of iron. The refined taste and aroma
of its fresh leaves stimulates appetite, increases
the ability to assimilate [3, 4].

Fifteen years ago in Ukraine Chinese cab-
bage leafy varieties called lettuce, prevailed;
now head forming varieties of foreign breed-
ing are mainly grown, which brought the cul-
ture of its consumption to the level of white
cabbage with high productivity and product
quality [6]. When choosing a variety or hybrid,
one should take into account its resistance to
bolting, a suitable growing period, and head
weight. A variety as a biological system deter-
mines the degree of use of environmental and
technogenic resources. Therefore, breeding
under market conditions should respond spe-
cifically to the needs of the time and be aimed
at drought tolerance, adaptability, early matu-
rity, quality and a high low-threshold for the
productivity of vegetable raw materials [6, 7].

Chinese cabbage is a promising early vegeta-
ble crop. In Ukraine, there is a small assort-
ment of domestic varieties and hybrids of Chi-
nese cabbage with a high potential for produc-
tivity of various ripeness groups, indicators of
the quality of commodity and seed production
that are resistant to diseases [5, 8]. Therefore,
an important element of agricultural technolo-
gy for the cultivation of chinese cabbage is the
selection of modern varieties and hybrids of
the intensive type, high-yielding, resistant to
bolting. Their diversity is much less than that
of white cabbage and they differ mainly in the
shape and weight of the head. Varieties and
hybrids with elongated cylindrical heads are
more popular.

Chinese cabbage is quite demanding on
growing conditions, especially in greenhouses
[7]. Market for its products is growing every
year and is associated with a rich chemical
composition, medicinal properties and long-
term storage ability [1, 8].

One of the requirements for choosing is bolt-
resistant varieties. Varieties and hybrids are
divided into two groups according to the timing
of cultivation, in particular, are recommended
for spring and autumn cultivation. The size of
the head of cabbage depends on the biological
characteristics of the variety or hybrid and the
density of sowing or seedling planting schemes.
The mass of the head can vary from 1 to 5 kg
or more, depending on the growing technology.
Heads weighing 0.8-1.5 kg are more popular
among consumers [1, 9, 10]. A characteristic
feature of most hybrids is the ability of the
leaves not to lose their dark green color even
during prolonged storage.

In Ukraine, there is currently a tendency for
cultivation of hybrids of domestic and foreign
breeding, which is associated with the growing
requirements of plant resistance to disease,
yield and quality of production [2].

The purpose of the research is to study the
economic and biological features and uncover
the genetic potential of various hybrids of Chi-
nese cabbage, depending on the climatic zone
of cultivation.

Materials and methods

The studies were carried out during 2017-
2019 at the experimental field of the Depart-
ment of Vegetable Growing of the Uman NUH
on black soil podzolic heavy-loam, which was
marked by a deep occurrence of carbonates
(115-120 cm) and low content in the arable
layer of humus (1.92-2.1%). According to the
problem laboratory of the Uman NUH, the reac-
tion of the soil solution was slightly acidic (pH
6.25), hydrolytic acidity of 2.46 mg-eq/100 g of
soil, the content of mobile forms of phosphorus
280 mg/kg and potassium 278 mg/kg (ac-
cording to Chirikov), nitrogen alkaline-hy-
drolyzed compounds (according to Kornfield)
105.7 mg/kg.

In 2017 the weather conditions were slightly
different from perennial values. The spring
was long and moderately warm with insuffi-
cient rainfall compared to annual average. Av-
erage air temperatures in March were 5.5 °C
above the climate normals. Summer of 2017
was warm (average air temperature for the
season was 20.9 °C, which is 2.6 °C above the
climate normals), precipitation was 130.1 mm,
that is 102.9 mm below the climate normals.
The average air temperature in June, July and
August was 20.0; 20.6 and 22.1 °C, what was
2.4; 1.6 and 3.9 °C above normal for the Right-
Bank Forest Steppe. A feature of that summer
was the average monthly August temperature,
what was higher than July one. In 2018, the
amount of precipitation was 680.6 mm, that is,
47.6 mm more than the climate normals, and
the average air temperature by 2.3 °C exceeded
the traditional long-term average and was
9.7 °C. The summer season was characterized
by downpours. Thus, in June their number was
only 41 mm, which was less by 46 mm of the
climate normals, and in July and August they
were by 27.8 and 29.1 mm less than the avera-
ge values. In 2019 weather conditions were
characterized by uneven rainfall and extreme-
ly high temperatures, especially in July, an
abnormally hot last decade and extremely hot
August with an excess of 37 °C. In general, the
weather conditions during the years of re-
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search were typical of the specified area of
cultivation.

The object of the study was hybrids of Chi-
nese cabbage of foreign breeding — ‘Pioner F’
(control), ‘Vili F’, ‘Manoko F’, ‘Orient Star F’,
‘Vitimo F’, ‘Sprinkin F’, ‘Summer Highland F’,
‘Suprin F’, "Richi F’, listed in the Register of
plant varieties of Ukraine. All hybrids are suit-
able for cultivation in the Forest-Steppe zone.
The average mass of the head is from 1.5 to
2.5 kg, they are characterized by high resist-
ance to disease, bolting and high uniformity.
The growing season lasts 60—85 days.

The container seedlings (40 days old) were
planted in the middle of April according to the
scheme 70 cm by 25 cm, i. e. 57.1 thousand
plant/ha. The area of the accounting site was
21 m2. The experiment was laid out in a rando-
mized block design with four replications. Du-
ring the growing season of plants, their pheno-
logy was monitored, measurements were made,
and analyzes were performed using conventio-
nal methods [10]. The content of dry soluble
and insoluble substances, ascorbic acid, and
nitrates was determined in finished products
in laboratory conditions [11]. Plants were cared
for in accordance with the requirements of this
culture and research questions. They were wa-

tered as needed, hilled up, protected from pests
and diseases; the soil in the aisles was loosened,
weeds were removed. Statistical processing of
the results was performed using computer soft-
ware Excel and Statistica 6.0 [12].

Results and discussion

Monitoring the rate of passage of the main
phenological phases of Chinese cabbage showed
that, having been planted within the same
time frame seed germination was not simultane-
ous. The first sprouted seeds (4 days after seed-
ing) belonged to hybrids “Vili F’, ‘Manoko F,
‘Orient Star F and ‘Summer Highland F .
Seeds of the other hybrids started active ger-
mination on the 5—6 days after seeding. Even
sprouts were in ‘Vili F1’ and ‘Summer High-
land F” (95% germination). The beginning of
head formation was observed in the second
decade of May in all variants. The duration of
the growing season over the course of research
was influenced by the sum of effective air tem-
peratures. According to this indicator, most of
the hybrids were at the control level 61-62
days from seedlings, unlike ‘Richi F,” hybrid,
where the phase of head formation occurred on
average 4 days later during the years of stu-
dies (Table 1).

Table 1

The duration of the interphase periods in hybrids of Chinese cabbage, days

Hybrids Mass sprouts | Sprouts — the beginning of head formation | Sprouts — technical maturity
‘Pioner F," - control 5 62 90
Vili F/ 4 62 89
‘Manoko F ' 4 62 89
‘Orient Star F/ 4 64 87
“Vitimo F/ 6 64 92
‘Summer Highland F 4 62 89
‘Sprinkin F 5 62 87
‘Suprin F/ 6 61 85
‘Richi F/ 5 66 93

‘Sprinkin F’ hybrid (85 days after sprou-
ting) entered the technical maturity stage ear-
ly, 5 days faster than the control. The long
growing season was observed in the ‘Richi F’
hybrid — 93 days. The duration of the growing
season in other variants was at the level of
control.

In the phase of the beginning of head forma-
tion, plants of ‘Sprinkin F,” hybrid (16.5 cm) were
tall at the control level. This indicator was at the
same level in hybrids ‘Vili F,” and ‘Summer High-
land F’, respectively 15.7 and 15.5 cm. The low-
est plant height was observed in hybrids
‘Richi F;” (14.5 cm), which is explained by the
varietal features of plants. In the technical ripe-
ness phase, the plants differed between variants
on this indicator. Thus, the plant height of ‘Pi-

oner F’ hybrids (control), ‘Vili F,” and ‘Summer
Highland F,” was almost the same, with a slight
difference. Hybrid ‘Sprinkin F’ (31.5 cm) had
the highest growth force, the smallest was in
‘Richi F,” hybrid (24.0 cm), which is 3.1 cm less
than in the control. During the growing season
the number of leaves in the rosette was deter-
mined in dynamics. In the phase of the beginning
of head formation, more leaves were formed by
the plants of hybrids “Vili F,” and ‘Summer High-
land F’, respectively 13.5 and 13.0 pcs./plant,
2.6—-3.1 more than in the control. The lowest num-
ber of leaves was observed in hybrid ‘Richi F” —
9.1 pcs./plant, less than in the control variant.
In the phase of technical maturity, the big-
gest leafage of plants was observed in hybrids
‘Vili F” and ‘Sprinkin F’; on average over the

42 ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2020, T. 16, N¢1



Plant production

years of research, the number of leaves was 21.7
and 21.4 pcs./plant, which was 1.6 and 1.3 pcs.
more than in the control. Plants of hybrid
‘Summer Highland F’ in this phase formed the
smallest number of leaves 18.3 pcs., what was
1.8 pcs. less than in the control.

Fig. 1. Plants of the hybrid ‘Summer Highland F’

Qualitative indicators, on average, did not
vary significantly over the years. In the struc-
ture of the commercial crop of Chinese cab-
bage, the height, weight and diameter of the
heads were determined (Table 2). Analysis of
the results showed that on average the highest
height (14.2 and 15.6 cm) and the head weight
(2.1 and 1.7 kg) were in hybrids “Vili F,” and
‘Summer Highland F’, respectively by 2.3 and
3.7 em and 0.7 and 0.4 kg more than in the
control, what had a positive effect on the value
of gross product. ‘Sprinkin F,” hybrid formed
narrowed heads with a diameter of 11.8 cm, a
height of 21.9 em and a mass of 1.3 kg, which
was almost at the level of the control. In hy-
brids ‘Manoko F’, ‘Orient Star F’, ‘Vitimo F,
‘Suprin F’ the weight of the head was 1.9; 2.0;
2.3 and 2.1 kg respectively. The smallest weight
was noted in hybrid ‘Richi F,” — 0.95 kg, which
was 0.45 kg less than in the control variant.

To assess the degree of maturity of the vari-
ety the beginning of production and the value
of the crop is of great importance. According
to the results of research, the technical matu-
rity of Chinese cabbage hybrids occurred in
the first decade of June. The heads were cut
with a knife at a minimum mass of 250-300 g.

On average, during the study period, high
commercial yields of heads were obtained in
hybrids “Vili F,” (81.7 t/ha) and ‘Sprinkin F’
(28.7 t/ha), which were 10.0 and 7.0 t/ha more

Table 2
Quantitative indicators of the chinese cabbage
harvest structure
Hybrids y Head Head hight,| Head
iameter, cm cm mass, kg
‘Pioner F," - control 11.9 26.8 1.4
Vil Fl' 14.2 20.5 2.1
‘Manoko F’ 12.8 19.8 1.9
‘Orient Star F* 13.0 20.4 2.0
‘Vitimo F' 12.7 22.1 2.3
‘Summer Highland F 15.6 24.7 1.8
‘Sprinkin F / 11.8 22.8 1.3
‘Suprin F’ 13.1 21.9 2.1
‘Richi F’ 12.5 17.8 | 0.95
LSD, 0.3 0.5 0.4

than in the control (Table 3, Fig. 2). The yields
of ‘Summer Highland F’ (24.9) and ‘Suprin F’
(24.6 t/ha) hybrids were significantly lower.
The low yield of marketable products is due to
the lower resistance of plants to higher tem-
peratures in the late spring, which led to the
formation of loose and smaller heads. “Monoko F,’
and ‘Vitimo F,” hybrids had almost identical
yields, which were +1.2 and +1.5 t/ha, respec-
tively.

Fig. 2. Cabbage head of hybrid ‘Sprinkin F.’

Depending on the weather conditions, the yield
of Chinese cabbage hybrids varied separately by
year. On average, in the years of research, the
greatest increase to control was in hybrids
‘Vili F” and ‘Sprinkin F’. The control variant
‘Pioner F” had the lowest yield — 21.7 t/ha on
average during the years of research.
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Table 3
Commodity yield of Chinese cabbage hybrids
. Commodity vield, t/ha +to
Hybrids 2017 2018“;019 {nean control
‘Pioner F" - control | 22.0|21.4|21.8|21.7 -
Vili F/ 35.2129.5/30.5|31.7| +10.0
‘Manoko F ' 23.1|22.7123.0|22.9 +1.2
‘Orient Star F* 23.5|24.3 | 24.6 | 24.1 +2.4
“Vitimo F/ 23.4123.2|23.0|23.2| +1.5
‘Summer Highland F," | 25.5 | 24.4 | 24.8 | 24.9 | +3.2
‘Sprinkin Fl’ 30.6 | 28.3 | 27.4|28.7 +7.0
‘Suprin F/ 26.1124.2123.7 | 24.6| +2.9
‘Richi Fl' 21.9|21.7|22.3120.9 +0.2
LSD, ., 1.4 | 1.7 | 1.2 | 1.5 -

Studies have also shown that Chinese cab-
bage yields differed not only in biometrics but
also in chemical composition. The obtained

results indicate that the highest soluble solids
content was in the heads of ‘Summer High-
land F,’ hybrids (6.2%) and ‘Sprinkin F’
(5.9%), what was 1.1 and 0.8% more than in
the control, respectively. There was no sig-
nificant difference in the amount of sugars
over the variants, this indicator was at the
level of control (1.7-2.1%). The content of
ascorbic acid was in the range of 38.6—45.0 mg,
this indicator was in hybrid ‘Vili F” — 45.0 mg,
which is 6.4 mg more than in the control.
The content of nitrates in the cabbage heads
of the studied Chinese cabbage hybrids was
within the tolerance limit and amounted to
600 mg/kg (fresh mass) and ranged from
350 mg/kg in ‘Summer Highland F’ hybrid
to 465 mg/kg wet weight in ‘Vili F,’ hybrid
(Table 4).

Table 4

Biochemical composition of Chinese cabbage heads

Hybrids Content in heads Sum of sugars, %
soluble dry matter, % ascorbic acid, mg nitrates, mg/kg ’
‘Pioner F." - control 5.1 38.6 498 1.7
Vili F’ 5.5 45.0 465 2.1
‘Manoko F’ 5.2 41.1 421 1.8
‘Orient Star F’ 5.2 40.8 453 1.8
“Vitimo F/ 5.4 41.0 445 1.7
‘Summer Highland F,’ 6.2 41.6 350 2.0
‘Sprinkin F / 5.9 42.1 411 1.8
‘Suprin F/ 5.0 41.4 468 1.9
‘Richi F/ 5.2 40.7 457 1.7

Therefore, under the conditions of unstable
soil moisture, hybrids ‘Villi F,” and ‘Sprinkin F’
appeared the most productive and ensured
yield increase of 10.0 t/ha and 7.0 t/ha, respec-
tively, compared to the control; and the pro-
duction was of high commercial quality.

Conclusion

Monitoring the rate of passage of the main
phenological phases of Chinese cabbage showed
that, having been planted within the same
time frame seed germination was not simultane-
ous. The first sprouted seeds (4 days after see-
ding) belonged to hybrids ‘Vili F’, ‘Manoko F’,
‘Orient Star F and ‘Summer Highland F .
Seeds of the other hybrids started active ger-
mination on the 5-6 days after seeding.
‘Sprinkin F’ hybrid entered the phase of tech-
nical ripeness earlier (85 days after germina-
tion), which was 5 days faster than in the cont-
rol. A long vegetation period was observed in
the hybrid ‘Richi F”> — 93 days. The duration
of the growing season in other hybrids was at
the control level.

The biometric indicators of cabbage showed
that in the phase of the beginning of head for-

mation plants of ‘Sprinkin F,” hybrid (16.5 cm)
were the highest, at the control level. This in-
dicator was at the same level in “Vili F” and
‘Summer Highland F hybrids, respectively
15.7 and 15.5 cm. The lowest plant height was
observed in ‘Richi F,” hybrid (14.5 cm), due to
varietal characteristics of plants.

In the phase of technical maturity, the big-
gest leafage of plants was observed in hybrids
‘Vili F” and ‘Sprinkin F’; on average over the
years of research, the number of leaves was 21.7
and 21.4 pcs./plant, which was 1.6 and 1.3 pcs.
more than in control. Plants of hybrid ‘Sum-
mer Highland F,’ in this phase formed the
smallest number of leaves 18.3 pcs., what was
1.8 pcs. less than in the control.

The highest commodity crop of heads was
obtained for the hybrids ‘Vili F,’ (31.7 t/ha)
and Sprinkin F1 (28.7 t/ha), which was 10.0
and 7.0 t/ha more than in the control. The yields
of ‘Summer Highland F,” hybrids were signifi-
cantly lower — 24.9 and the ‘Suprin F’ -
24.6 t/ha.

The highest soluble solids content was in the
heads of hybrids ‘Summer Highland F’ (6.2%)
and ‘Sprinkin F (5.9%), which was 1.1 and
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0.8% more than in the control. By the amount
of sugars, there was no significant difference
between the options; this indicator was at the
control level (1.7-2.1%). The nitrate content in
the heads of the studied hybrids of Chinese
cabbage was within the permissible norm and
amounted to 600 mg/kg of wet weight.
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MeTa. [locnigutn rocnopapcbko-6ionoriyHi ocobnusocrti
Ta PO3KPUTU FEHETUYHMI NoTeHuian pisHUX ribpuaiB Ka-
NyCTU NEKiHCbKOT 3aNeXHO Bif KNiMaTUYHOT 30HM BUPOLLY-
BaHHA. MeToau. BapiaHTamu gocnigy Oynu ribpuam Kanyctv
nekincbkoi ‘Pioner F." (kontpons), ‘Vili F', ‘Manoko F, ‘Orient
Star F1" ‘Vlitimo Fl’, ‘Sprinkin F1" ‘Summer Highland F1" ‘Suprin F1"
‘Richi F". Mnowa o6nikosol ginankn 21 m?. [locnig 3akna-
LaBCA B YOTUPbOX MOBTOPEHHAX, LOCNiAXYBaHi BapiaHTy
pO3MillyBanu MeToaoM peHAoMi3oBaHux 6nokie. KaceTHy
po3cagay Bikom 40 ai6 BucamKyBanu B Apyriit nexkani KBiTHs
3a cxeMmolo 70 x 25 cM. Pe3ynbraTu. 3a 0fHOTO CTPOKY CiBOU Y
ribpuaiB cxoam 3'aBASANCH HEOJHOYACHO i Nepwi BigMiyeHo
y ri6pupis ‘Vili F, ‘Manoko F, ‘Orient Star F'Ta ‘Summer
Highland F,"~ na 4 noby nicns cisbu, ay pewTn — Macosi cxopm
cnocTepiranu aewo nisHiwe, Ha 5—6 o6y nicns cisbu. Haiisuwypii
TOBapHMit BpOXXai ronoBok ofepxann y ribpuais Vili F' (31,7 7/
ra) Ta‘Sprinkin F' (28,7 7/ra), wo Ha 10,0 1 7,0 7/ra 6inblue, Hix
y KoHTponi. IcTOTHO HuKYolo Gyna BpoXaiHiCTb y ribpuais
‘Summer Highland F" — 24,9 i ‘Suprin F" - 24,6 1/ra. B ymoBax
HECTIIKOro 3B0N10XKeHHA BpoXaiHiwmmm 6ynu ripuan ‘Vili F'ta
‘Sprinkin F, aki 3a6e3ne4nnn npupict ypoxaiw A0 KOHTPONO

YK 631.544.7:582.683.211.6

10,0 i 7,0 7/ra, a npoayKuis 6yna BUCOKOT TOBapHOi AKOCTI.
HaiiBuwwmit BiGCOTOK CyXMUX PO3YMHHUX PeYOBUH OYB Y ronos-
kax ripuais ‘Summer Highland F" (6,2%) i ‘Sprinkin F." (5,9%),
wo Ha 1,11 0,8% 6Ginble 3a KOHTPONb. 3a CyMOIO LyKpPiB He
BiMiYeHO iCTOTHOT pi3HMULi MiX BapiaHTamu, AaHuii no-
KasHUK ByB Ha piBHi koHTponto (1,7-2,1%). YmicT HiTparis
y TONOBKAxX [OCNiAKYBaHMX riOPUAIB KanycTu neKiHCcbKoi
OyB y Mexax gonycTumoi Hopmu — 600 Mr/Kr cupoi macu.
BucHoBku. DPeHONOriYHi cnocTepexeHHs 3a pPO3BUTKOM
POCAMH Ta ixHi GIOMETPMUYHI MOKA3HMKM 3aNeXHOo Big Co-
PTOBMX 0COBNNBOCTEN BKA3yIOTh, LLO B YMOBAX HECTINKOrO 3B0-
NOXeHHs BpoXaitHiwmumm 6ynun ribpuan “Vili F'1a ‘Sprinkin F/,
AKi 3abe3neymnn npupict ypoxailo Ao KoHTponio 10,0
i 7,0 T/ra, a npoaykuisa Gyna BMCOKOi ToBapHOi sKoOCTi.
Tpusanuit nepion seretauii y ribpugy ‘Richi F’' - 93
0o6u, He BNAMHYB Ha AKiCTb i BpoXaiHicTb Ta 3abes-
NeYMB HaHMXKYi NOKA3HWUKM BiHOCHO KOHTPOJIbHOIO i
LOCNiAXYBaHUX BapiaHTiB.

Kntoyosi cnosa: 205108ka; 6ioMempuyHi NOKA3HUKU;
(heHo10214HT cnocmepexeHHs; 8Micm Himpamis; ypoxad-
Hicme.
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Lenb. VccnenoBath X03:iCTBEHHO-6MONOMMYECKUE OCO-
OEHHOCTM M PACKPbITb TEHETUYECKUI NOTEHLWAN PA3NUYHBIX
rMOPULOB KanycTbl NEKUHCKO B 3aBUCMMOCTM OT KNMMATu-
YecKoW 30Hbl BblpawmsaHua. Metopabl. Bapuantamu onbita
6bin rbpuapl KanycTsl nekuHckoit ‘Pioner F” (koHTpons),
Vili Fl’, ‘Manoko Fl’, ‘Orient Star Fl’, ‘Vitimo Fl’, ‘Sprinkin Fl’,
‘Summer Highland F, “Suprin F, Richi F". Tlnowagb y4er-
Horo y4yacTka 21 M2 OnbIT 3aKnafblBanca B YeTbipex NoBTO-
peHusax, uccnefyemble BapuaHThl pasmelyanyt MeTofoM peH-
LOMU3NPOBaHHbIX 6/0KkoB. KacceTHylo paccagy B Bo3pacte
40 cyTOK BbICa)kMBanu BO BTOPOW AeKaje anpens no cxeme
70 x 25 cm. Pesynbratbl. B 0fuH cpok nocesa y rubpupos
BCXOAbI MOABAANNCH HE OHOBPEMEHHO U MepBble OTMeYeHb

y rubpugos Vili F, ‘Manoko F, ‘Orient Star F" n ‘Summer
Highland F’ - Ha 4 cyTku nocne nocesa, a B OCTa/bHbIX —
MaccoBble BCXOAbl HabNo[aNUCh HECKONLKO NO3XKe, Ha 5-6
cyTKM nocne nocesa. CaMblil BbICOKMUIA TOBAPHbIN YpoXKaii ro-
nosok nonyunany rubpupos ‘Vili F" (31,7 7/ra) u ‘Sprinkin F.’
(28,7 7/ra), uto Ha 10,0 7,0 T/ra Gonblue, YeM B KOHTpONe.
CywecTBeHHO HUXeE GblNa YpoXKaNHOCTb y rMOpUAOB ‘Summer
Highland F" - 24,9 u Suprin F" - 24,6 7/ra. B ycnosusax He-
YCTOYMBOrO yBNAXHEHUs Gonee ypoxanHbiMU Oblan TMb-
puabl “Vili F" n ‘Sprinkin F’, koTopble o6ecneunnu npupoct
ypoxas K KoHtposio 10,0 n 7,0 T/ra, a npoayKuus umena Bbi-
COoKoe ToBapHoe KayecTBO. Camblit BbICOKMIA MPOLEHT CyXMX
pacTBOPUMbIX BELLECTB YCTAaHOBEH B rONOBKax rubpupos
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‘Summer Highland F" (6,2%) u ‘Sprinkin F." (5,9%), 4To Ha
1,1 n 0,8% Gonblue KoHTPONs. Mo cymmMe caxapoB He OTMe-
YEHO CYLLECTBEHHOI Pa3HULbl MeXAY BapuMaHTaMu, AaHH bl
nokasarenb 6bi1 Ha ypoBHe KoHTpons (1,7-2,1%). Copepxa-
HUE HUTPATOB B rOJIOBKAxX Mccieayemblx rubpuaoB KanycTel
NeKWHCKoit OblNo B Npeaenax fonyctuMon Hopmbl 600 mr/kr
cblpoit Macchl. BeiBogbl. PeHonornyeckue HabnopeHus 3a
pa3BUTUEM PACTEHWII U UX BUMOMETpUYECKMe MOKasaTenu B
3aBMCUMOCTM OT COPTOBBIX 0COBEHHOCTE YKa3blBAIOT, YTO B
YCNOBUAX HEYCTOMYMBOTO YBNAXHEHUSA GoNee YpOXaiHbIMU

6binn rnbpuapl “Vili F" u ‘Sprinkin F’, koTopbie obecneyunnn
NpUpPOCT ypoxas K koHTpoato 10,0 n 7,0 T/ra, a npoayKuus
OblNa BbICOKOrO TOBAPHOro Kayectsa. [MTeNbHbIA nepuoa
BereTaumm y rubpuaa ‘Richi F' — 93 cyTok He nosnuan Ha
KauyecTBoO W YPOXKAWHOCTb KynbTypbl M obecneynn HusKue
noKasarenn OTHOCUTENbHO KOHTPONbHOIO W WCChefyemblx
BapWaHToB.

Knwoyesble cnosa: kayaH; Guomempuyeckue nokasame-
Ju; (heHonozuyeckue HabaOeHUSA,; COOePKaHUe HUMPamos;
ypoxaiHocme.
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