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Purpose. To reveal the features of agrobiological parameters formation of sweet sorghum various varieties and hybrids in
the conditions of the Right-Bank Forest-Steppe of Ukraine. Methods. During 2018-2020 twenty-one varieties and hybrids of
sweet sorghum of various ecological and geographical origins (Ukraine, Russia, USA, France, Germany, Hungary, Brazil) were
studied in the field. Parameters like plant height and indices of their individual productivity (grain weight per panicle, 1000
grain weight, etc.), yield of dry biomass and grain, content of sugar in juice and protein in grain, as well as estimated sugar
and protein yield in a crop. The counts were carried out in the phase of physiological ripeness of the culture. Results. In the
group of Ukrainian varieties and hybrids, the plants were from 272 to 306 cm high, in the foreign group — from 274 to 412 cm.
Varieties ‘Red Amber, ‘Sioux’, Affas CJ 899’, ‘Freed” and ‘Early Orange’ are of high value for breeding practice, their plants were
the tallest — from 388 to 412 cm. The panicle length of sweet sorghum cultivars of Ukrainian breeding ranged from 16.0 to
17.3 cm, foreign — from 11.0 to 19.4 cm. Grain weight from one panicle varied from 32.8 to 41.6 g and from 29.2 to 43.5 g,
respectively. In a wide range, depending on the varietal characteristics, the indicator of the number of grains per panicle also
varied from 1338 to 1708 pcs. The mass of 1000 grains of sweet sorghum ranged from 28.0 to 31.0 g in varieties and hybrids of
Ukrainian breeding, in foreign ones — from 19.3 to 31.0 g. The yield of dry vegetative mass of cultivars of Ukrainian breeding
was at the level of 8.24-9.11 t/ha. The highest rates were shown in hybrid ‘Mamont’ and ‘Huliver’ variety — 9.05 and 9.11 t/ha,
respectively. For cultivars and hybrids of foreign breeding, this indicator varied from 7.00 to 12.17 t/ha. Significantly higher
biomass in comparison with the standard variety (‘Sylosne 42") was produced by ‘Vorai Sumac’, ‘Sorgo Cucre’, ‘Sioux’, ‘Freed’,
‘Red Amber’, ‘Mohavk’, ‘Affas CJ 899’, ‘Early Orange’ — 9.03-12.17 t/ha. The sugar content in sweet sorghum juice varied from
15.2 to 17.2%. The estimated sugar yield in Ukrainian cultivars was at the level of 0.82-0.89 t/ha, in foreign ones — from 0.72
to 1.18 t/ha. In all studied varieties it was the highest in ‘Sorgo Cucre’, ‘Sioux’, ‘Freed’, ‘Red Amber’, ‘Mohavk’, ‘Affas CJ 899,
‘Early Orange’ — 0.94-1.18 t/ha. Conclusions. The productivity of sweet sorghum varies greatly depending on the origin of
the variety and hybrid. In the conditions of the Right-Bank Forest-Steppe, in order to obtain a high sugar yield, it is advisable
to grow ‘Sylosne 42’, ‘Favoryt’, “Troistyi’, ‘Dovista’, ‘Huliver’ varieties and ‘Ananas’, ‘Medovyi’, ‘Mamont’ hybrids. Varieties ‘Vaconia
Orange’, ‘Vorai Sumac’, ‘Sorgo Cucre” and hybrids ‘Ald Sorghum’, ‘Sioux’, ‘Freed’, ‘Red Amber’, ‘Mohavk’, ‘Affas CJ 899’, ‘Early
Orange’ provide high yields of vegetative masses. Hybrids ‘Freed’, ‘Affas CJ 899" and ‘Early Orange’ produce a large vegetative
mass (11.08-12.17 t/ha), grain yield (8.00-8.15 t/ha) and a high protein content (9.8-11.3%).

Keywords: sweet sorghum; variety, hybrid; corn; yield; sugar content; protein content.

mass with a high sugar content in stems, and is

Introduction a valuable raw material for biofuel production [1].

Sweet sorghum [Sorghum bicolor (L.) Moench]
is the fifth most widespread cereal in the world.
It is suitable for growing in various agro-cli-
matic conditions, including those with resource-
saving technologies, and is resistant to adverse
environmental conditions. Sweet sorghum is
capable of producing significant volumes of bio-
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In addition, it provides grain production, which
compares favorably with sugar cane, sugar beet,
corn and wheat. The culture has a good after-
math, which additionally increases its produc-
tivity and agronomic stability [2, 3]. Grains
remain viable for up to 10 years [4].

Sweet sorghum is genetically very diverse
and has significant differences in agrotechnical
parameters in comparison with other crops [5].
To ensure its maximum productivity, appropri-
ate management of agro-technological compo-
nents is necessary, for example, fertilization
and soil processing systems, timing and methods
of sowing, etc. [6]; its effectiveness largely de-
pends on the characteristics of cultivated varie-
ties or hybrids [7, 8].

One of the decisive stages in the cultivation
of sweet sorghum for commercial purposes, in

193



Cenekyis ma HaciHHUYMBO

particular to maintain the uninterrupted pro-
duction of bioethanol, is the establishment of
the timing of the harvest [9]. Therefore, the
dynamics of sugar accumulation in stems of
the crop and production of biomass in general,
which also depend on the characteristics of the
grown cultivars, should be considered.

Biomass production of sweet sorghum may
vary depending on the variety, harvest time,
plant height, soil moisture, soil cultivation me-
thod and types of fertilizers [10—12]. In parti-
cular, the yield of vegetative mass of sweet sor-
ghum, depending on the variety and harves-
ting period, can vary from 14.8 to 35.2 t/ha
[13]. It should be noted that in the structure of
vegetative mass, the proportion of stems is ap-
proximately 60.0% (according to other data,
from 63.4 to 76.7% [14]), and the rest is leaves.

Plant biomass and sugar content in it gradu-
ally increase during the maturation of sweet
sorghum. According to O. Olugbemi et al. [12],
high levels of total soluble dry matter (14.9%),
sugar content in juice (22.9%), sugar concentra-
tion in juice (527.5 mg/g?), the content of dry
biomass (60.0%) and its total output (19.0 t/ha)
were noted in the phase of physiological ripe-
ness of the culture [12].

Reliable influence of varietal characteristics
on the formation of sweet sorghum biomass is
also confirmed by the studies by E. Daniel et
al. [15]. In particular, the weight of one stem
in the variety ‘Theis’ was 1096 g, while in the
variety ‘Dale’ it was 896 g. In particular, the
weight of one stem in ‘Theis’ variety was 1096 g,
while in ‘Dale’ variety it was 896 g. The calcu-
lated bioethanol yield when growing ‘Theis’
was at the level of 7619 1/ha’, and signifi-
cantly less in ‘Dale’ — 5077 1/ha. Based on the
obtained data, the researchers emphasize the
importance of choosing the right variety to
ensure high productivity of this crop.

An accompanying part of the sweet sorghum
crop — grain is a valuable source of carbohyd-
rates, protein and bioactive compounds [16]. Its
biochemical composition also largely depends on
the characteristics of cultivated varieties [17].
In particular, according to Y. M. Kardes et al.
[18], sorghum grain contained more than 9.7%
protein (according to the results of assessment
of 80 breeding samples), digestible protein (94
samples) — more than 56.3%, oil (75 samples) —
more than 3.9%, starch (two samples) — more
than 77.1%, amylose (10 samples) — 25.3%; the
coefficient of starch stability (32 samples) was
more than 3.9%. The content of phytic acid,
depending on the breeding sample of sorghum,
was at the level of 0.02—0.09%, and condensed
tannins — 5.4-6.5%.
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So today, sweet sorghum is a valuable grain
crop and a promising alternative raw material
for biofuel production, since it can be grown
using resource-saving technologies; it responds
to stress more efficiently than traditional
crops, and has a great potential for biomass
production. But the productivity of this cul-
ture reliably and significantly changes depen-
ding on the varietal characteristics of the se-
lected cultivars.

Obviously, different varieties and hybrids
have unequal resistance to bio- and abiotic fac-
tors, and therefore realize their productive po-
tential in different ways under specific gro-
wing conditions. Taking this into account, to-
day it is relevant to study the characteristics of
growth, development and formation of sweet
sorghum productivity of cultivars of various
ecological and geographical origin when grown
in different soil and climatic conditions of
Ukraine.

The purpose of the research is to reveal the
peculiarities of the formation of agrobiological
parameters of various sweet sorghum cultivars
and hybrids in the conditions of the Right-
Bank Forest-Steppe of Ukraine.

Materials and methods

The studies were carried out during 2018-
2020 in the conditions of the educational, scien-
tific and industrial complex of Uman National
University of Horticulture and Experimental
field of the Institute of Bioenergy Crops and
Sugar Beet of the National Academy of Agrarian
Sciences of Ukraine (IBCSB) (Ksaverivka 2,
Bila Tserkva district, Kyiv region).

The soil of the experimental field is pod-
zolized heavy loam chernozem on loess. The
humus content in the arable layer is 3.8%, the
nitrogen content of easily hydrolyzed com-
pounds is low, mobile phosphorus and potas-
sium compounds are high, pH,, is 5.7. The
soils of the experimental field of the IBCSB
are coarse-dusty-medium loamy in texture.
The content of the organic part of the soil va-
ries from 2.1 to 4.0%, the depth of humus hori-
zons is 100-120 cm.

Twenty one cultivars of sweet sorghum of va-
rious ecological and geographical origin were
investigated: Ukrainian varieties ‘Sylosne 42,
‘Favoryt’, ‘Troistyi’, ‘Dovista’, ‘Huliver’ and
hybrids ‘Ananas’, ‘Medovyi’, ‘Mamont’; foreign
varieties ‘Chayka’, ‘Debyut’, ‘Haliya’ (Russia),
‘Vorai Sumac’ (Hungary), ‘Vaconia Orange’ (Bra-
zil), ‘Sorgo Cucre’ (France) and hybrids ‘Ald
Sorghum’ (Germany), ‘Mohavk’, ‘Red Amber’,
‘Sioux’, ‘Affas CJ 899’°, ‘Freed and ‘Early Oran-
ge’ (USA).
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The total area of the experimental site was
210 m?, and the accounting area was 172 m?2.
The experiment was conducted three times.
The harvest was collected by hand. The protein
content in the grain was determined by infra-
red spectroscopy according to GOST 4117:2007,
the weight of 1000 grains was determined by
weighing 500 seeds in accordance with GOST
520:2015, juice sugar content was studied with
the use of a sugar polarimeter SU-4.

The package of standard programs (SIC
“Agrostat”, MS Office Excel) was used for sta-
tistical processing of research results and de-
termination of the reliability of the obtained
experimental data. The tightness of the rela-
tionship between the studied indicators was as-
sessed using the correlation coefficient: 1 — full
connection, 0.9-0.99 — very high, 0.7-0.9 — high,
0.5—-0.7 — significant, 0.3—0.5 — moderate, 0.1-
0.3 — weak connection [18].

Research results

Agrobiological parameters of plants of sweet
sorghum studied varieties and hybrids dif-
fered significantly (Table 1). In particular, in
the group of domestic cultivars, the plant
height indicator varied from 272 to 306 cm, in
the group of foreign cultivars — from 274 to
412 cm. Hybrids of foreign origin ‘Red Amber’,
‘Sioux’, ‘Affas CJ 899’, ‘Freed’ and ‘Early Oran-
ge’ can be noted as the most valuable for bree-
ding practice, their plants were the highest —

from 388 to 412 cm. None of the domestic va-
rieties and hybrids reached these values.

The panicle length of sweet sorghum culti-
vars of Ukrainian breeding ranged from 16.0
to 17.3 cm, foreign — from 11.0 to 19.4 cm. The
grain weight per panicle varied from 32.8 to
41.6 g and from 29.2 up to 43.5 g, respectively.
In a wide range, depending on the varietal
characteristics, the indicator of the number of
grains per panicle varied — 1338-1708 pcs. The
mass of 1000 grains of sweet sorghum ranged
from 28.0 to 31.0 g in domestic varieties and
hybrids, in foreign ones — from 19.3 to 31.0 g.

The productivity of sweet sorghum also varied
significantly depending on the variety and hy-
brid (Table 2). In particular, the yield of dry
matter (stems + leaves) of Ukrainian cultivars
was at the level of 8.24-9.11 t/ha. The highest
one was observed in hybrid ‘Mamont’ and ‘Huli-
ver’ variety — 9.05 and 9.11 t/ha, respectively.

For cultivars of foreign breeding, this indi-
cator varied from 7.00 to 12.17 t/ha. A signi-
ficantly higher biomass yield compared to the
standard cultivar (‘Sylosne 42’) was produced
by the cultivars ‘Vorai Sumac’ and ‘Sorgo Cuc-
re’, as well as hybrids ‘Sioux’, ‘Freed’, ‘Red
Amber’, ‘Mohavk’, ‘Affas CJ 899°, ‘Early Oran-
ge’ — 9.03-12.17 t/ha.

Sugar content in sweet sorghum juice varied
from 15.2 to 17.2%. The conditional sugar yield
in varieties and hybrids of Ukrainian breeding
was at the level of 0.82—-0.89 t/ha. This indica-

Table 1
Agrobiological parameters of different varieties and hybrids of sweet sorghum
(average for 2018-2020)
Variety, hybrid | Plant height, cm | Panicle length, cm Grain w_elght Number .Of grains Welght_ of
per panicle, g | per panicle, pcs. | 1000 grains, g
‘Sylosne 42 (St) 272 16.0 34.3 1437 30.6
‘Dovista’ 189 17.3 32.8 1464 30.0
‘Favoryt’ 232 17.0 37.4 1414 29.0
‘Ananas’ F, 268 16.8 39.8 1412 26.3
‘Medovyi" F, 273 16.2 37.6 1481 31.0
‘Huliver’ 274 16.5 41.8 1424 28.4
Troistyi’ 306 16.8 40.0 1489 29.4
‘Mamont’ F, 306 17.0 41.6 1482 28.0
‘Chayka’ 274 11.3 29.2 1185 26.3
‘Debyut’ 288 11.8 30.4 1264 19.3
‘Haliya’ 308 11.0 30.2 1108 24.3
Vorai Sumac’ 313 12.6 34.6 1440 24.8
‘Ald Sorghum’ F, 325 17.5 32.0 1338 21.0
‘Vaconia Orange’ 355 17.3 33.0 1492 26.5
‘Mohavk’ F, 368 18.3 39.4 1604 30.0
‘Sorgo Cucre’ 368 18.1 39.2 1521 27.1
‘Red Amber’ F, 388 19.4 36.8 1708 30.9
‘Sioux” F, 394 17.8 38.2 1502 29.8
‘Affas CJ 899" F, 398 18.0 43.5 1612 31.0
‘Freed’ F, 406 18.5 39.6 1445 29.6
‘Early Orange’ F, 412 18.7 42.4 1603 29.4
LSD, . 14-16 0.7-0.8 1.9-2.1 72-75 1.5-1.6
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Table 2

Productivity of different varieties and hybrids of sweet sorghum
(average for 2018-2020)

Vegetative mass Grain
Variety, hybrid . Juice sugar | Sugaryield,| .. Protein | Protein yield,

Yield, t/ha content,g% gt/h{a Yield, t/ha content, % t/hg
‘Sylosne 42" (St) 8.66 16.7 0.87 3.79 8.7 0.33
‘Favoryt’ 8.24 16.6 0.82 4.87 10.0 0.49
Troistyi’ 8.27 16.5 0.82 5.80 7.3 0.42
‘Dovista’ 8.64 16.8 0.87 4.91 10.0 0.49
‘Ananas’ F, 8.73 16.5 0.86 5.00 10.2 0.51
‘Medovyi' F, 8.78 16.9 0.89 5.16 9.7 0.50
‘Mamont’ F, 9.05 16.4 0.89 5.12 9.5 0.49
‘Huliver’ 9.11 16.2 0.89 5.06 8.8 0.45
‘Haliya’ 7.00 171 0.72 3.12 6.3 0.20
‘Chayka’ 7.00 17.2 0.72 3.00 5.5 0.17
‘Debyut’ 7.06 171 0.72 3.12 6.0 0.19
‘Vaconia Orange’ 8.50 16.8 0.86 4.88 9.4 0.46
‘Ald Sorghum’ F, 8.57 16.4 0.84 7.17 8.4 0.60
Vorai Sumac’ 9.03 16.1 0.87 4.26 6.8 0.29
‘Sorgo Cucre’ 9.61 16.3 0.94 5.93 10.0 0.59
‘Sioux’ F, 10.04 15.8 0.95 7.00 7.3 0.51
‘Freed’ F, 10.30 15.7 0.97 8.12 11.3 0.92
‘Red Amber’ F, 11.08 15.6 1.04 8.10 8.6 0.70
‘Mohavk’ F, 11.78 15.4 1.09 6.08 9.6 0.58
‘Affas CJ 899" F, 12.15 15.2 1.11 8.00 10.4 0.83
‘Early Orange’F, | 12.17 16.1 1.18 8.15 9.8 0.80

LSD, ,, 0.40-0.52| 0.8-0.9 |0.04-0.05|0.21-0.26 | 0.3-0.4 | 0.02-0.03

tor varied significantly among cultivars of fo-
reign origin — from 0.72 to 1.18 t/ha. It was the
highest in the variety ‘Sorgo Cucre’ and hybrids
‘Sioux’, ‘Freed’, ‘Red Amber’, ‘Mohavk’, ‘Affas
CJ 899, ‘Early Orange’ — 0.94-1.18 t/ha.

The grain yield of sweet sorghum in varie-
ties and hybrids of Ukrainian breeding varied
from 3.79 to 5.80 t/ha. The highest grain yield
was obtained when growing the ‘Troistyi’ va-
riety. For cultivars of foreign breeding, this
indicator was from 3.00 to 8.15 t/ha. The hi-
ghest grain yield was obtained when growing
hybrids ‘Freed’, ‘Red Amber’, ‘Affas CJ 899’
and ‘Early Orange’ — 8.00—8.15 t/ha.

Grain protein content in varieties and hybrids
of Ukrainian breeding was 7.3-10.2%, the con-
ditional yield of protein with a crop was 0.33—
0.51 t/ha, and in hybrids of foreign breeding —
5.5-11.83% and 0.17-0.92 t/ha, respectively.

In general, high productivity indicators
among all studied cultivars — grain yield at the
level of 8.00—8.15 t/ha with a protein content
of 9.8-11.3% and its conditional yield of 0.80—
0.92 t/ha were determined in hybrids ‘Freed’,
‘Affas CJ 899’ and ‘Early Orange’. These indi-
cators were also high for ‘Ananas’, ‘Medovyi’
and ‘Mamont’ hybrids.

A very high negative correlation was estab-
lished between the yield of dry matter and su-
gar content (—0.91), it was high (0.80) with grain
yield, moderate — with protein content in grain
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(0.49), and high with plant height (0.72). The
correlation between grain yield and protein con-
tent was significant — 0.55. It is obvious that
plant height can be used to predict the amount
of vegetative mass production and grain yield at
different stages of the breeding process.

Conclusions

The productivity of sweet sorghum varies sig-
nificantly depending on the origin of the variety
and hybrid. In the conditions of the Right-Bank
Forest-Steppe, in order to obtain a high yield of
sugar, it is advisable to grow varieties ‘Sylos-
ne 42’, ‘Favoryt’, ‘Troistyi’, ‘Dovista’, ‘Huliver’
and hybrids ‘Ananas’, ‘Medovyi’, ‘Mamont’.

Varieties ‘Vaconia Orange’, ‘Vorai Sumac’,
‘Sorgo Cucre’ and hybrids ‘Ald Sorghum’,
‘Sioux’, ‘Freed’, ‘Red Amber’, ‘Mohavk’, ‘Affas
CJ 899’, ‘Early Orange’ provide high yield of
vegetative mass.

Hybrids ‘Freed’, ‘Affas CJ 899’, ‘Early Orange’
produce large biomass volume (11.08-12.17 t/ha),
high grain yield (8.00—8.15 t/ha) and high con-
tent of protein in it (9.8-11.3%).
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MeTa. YcTaHoBUTH 0COBNMBOCTI hopMyBaHHs arpobiono-
riYHUx napameTpiB pi3Hux copTis i ribpuais copro LyKpoBo-
ro B ymoBax lpaBobepexHoro Jlicocteny Ykpaitu. Metoaum.
Ynpoposx 2018-2020 pp. y N0SLOBMX YyMOBAX JOCNiAKYBAM
21 copT i ribpua copro LyKpoOBOro pi3HOro eKonoro-reorpa-
tiuHoro noxopxeHHs (Ykpaina, Pocis, CLUA, ®paHuis, Himey-
4mnHa, YropwwuHa, bpasunis). OuiHoBanu Taki napameTtpu, sk
BMCOTA POC/AUH i MOKA3HWUKM iX iHAMBiAYyaNnbHOT NpofyKTUB-
HocTi (Maca 3epHa 3 ogHiei BonoTi, Maca 1000 3epeH Towwo),
YpOXaiHicTb cyxoi Giomacu it 3epHa, YMiCT LYKPiB Y COKY
Ta 6iNKa B 3epHi, a TaKOX YMOBHUI BUXif LyKpy it Ginka 3
ypoxaem. 06niku nposoaunu y dasi dizionoriyHoi cturnocti
Kynetypu. Pesynbtatu. Y rpyni ykpaiHCbKux copTiB i ribpu-
AiB pocnuHu 6ynu 3aBBuwWwKK Big 272 go 306 cM, y rpyni 3a-
KOPAOHHMX — Bifl 274 [0 412 cM. Bucoky UiHHiCTb ans ce-
NeKUiHoi npakTuky MatoTb coptu ‘Red Amber’, ‘Sioux’, ‘Affas
CJ 899, ‘Freed’ 1a ‘Early Orange’, pocnuHu sikux Oynu HaliBu-
wummn — Big 388 po 412 cm. [loBXuHA BOMOTI COPro LyKpo-
BOTO KyNbTWBApiB YKpaiHCbKOT cenekuii ctaHoBuna Big 16,0
no 17,3 cm, 3akopaoHHoi — Big 11,0 go 19,4 cMm. Maca 3epHa
3 0AHi€T BONOTI 3MiHlOBanach Bif 32,8 oo 41,6 ri Big 29,2 fo
43,5 1 BigNOBigHO. Y BeIMKOMY fiiana3oHi 3aNexHo Big cop-
TOBMX 0C06AMBOCTEI BapiloBaB i NOKa3HMK KiNbKOCTi 3epeH
3 opHiei BonoTi — 1338-1708 wt. Maca 1000 3epeH copro
LyKpoBoro ctaHosuna Big 28,0 o 31,0 ry copris i ribpugis
VKpaiHCbKOT cenekuii, y 3akoppoHHux — Big 19,3 go 31,0 r.
YpoxaiHicTb cyxoi BereTaTMBHOT Macu KynbTMBapiB yKpaiH-
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CbKoT cenekuii 6yna Ha piBHi 8,24-9,11 T/ra. HaitBuwi no-
Ka3HuKu opmysanu ribpug ‘MamoHT i coprt ‘Tynisep’ — 9,05 i
9,11 7/ra BignosigHo. Y copTis i ribpuais 3akopaoHHOT cenekuii
Lei nokasHuk 3MiHoBaBca Big 7,00 po 12,17 1/ra. IcToTHO
BULY Giomacy nopiBHAHO i3 copTom-cTaHaapTom (‘CunocHe 42°)
topmysanu ‘Vorai Sumac’, ‘Sorgo cucre’, ‘Sioux’, ‘Freed’, ‘Red
Amber’, ‘Mohavk’, Affas CJ 899’, ‘Early Orange’ — 9,03-12,17 1/ra.
YMicT LyKpiB Y COKY COpro LyKpoBoro 3MiHtoBaBca Bif 15,2 fo
17,2%. YMOBHUI BUXiA LyKPY B KynbTUBAPiB yKpaiHCbKOT ce-
neKuii 6ys Ha pieHi 0,82—0,89 T/ra, y 3aKOPAOHHNX — Bif 0,72
no 1,18 7/ra. HaitBuwmm cepep ycix LOCNigXyBaHUX COPTiB
i ri6puais kynetypu BiH GyB y ‘Sorgo Cucre’, ‘Sioux’, ‘Freed’,
‘Red Amber’, ‘Mohavk’, ‘Affas CJ 899', ‘Early Orange’ — 0,94—
1,18 7/ra. BUCHOBKM. MpoayKTUBHICTb COPro LiyKPOBOMO 3Hay-
HOIO MipOt 3MIHIOETLCA 3aNIeXKHO Bif, MOXOAXEHHSA COpPTY Ta
ribpuga. B ymosax [lpaBobepexHoro Jlicocteny 3 MeToto
OTPUMaHHSA BUCOKOTO BUXOLY LYKPY AOLiJbHO BMPOLLYBaTH
coptu ‘CunocHe 42', ‘®asoput, ‘Tpoictuit’, ‘fosicta’, ‘Tyni-
Bep’ i ribpuan ‘AHanac’, ‘Megposuit’, ‘MamoHT'. CopTnt ‘Vaconia
Orange’, 'Vorai Sumac’, ‘Sorgo Cucre’ i ribpuam ‘Ald Sorghum’,
‘Sioux’, ‘Freed’, ‘Red Amber’, ‘Mohavk’, ‘Affas CJ 899’, ‘Early
Orange’ 3abe3neuyyioTb BUCOKY BPOXaiHiCTb BeretaTuBHOI
macu. [16puam ‘Freed’, Affas CJ 899" i ‘Early Orange’ hopmyioTb
BenuKy BeretatueHy macy (11,08-12,17 7/ra), ypoxanHictb
3epHa (8,00-8,15 1/ra) Ta BuCOKMii ymicT 6inka (9,8-11,3%).

Kntoyosi cnosa: copeo uykpose; copm; 2ibpud; 3epHo;
ypoxaliHicme; ymicm yyKkpis; ymicm 6i/Ka.
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