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Abstract. The paper discusses biomorphological traits and productivity of the beet plant
grown at different norms of potassium fertilizer under the conditions of Absheron. Organic and
mineral fertilizers were found to affect positively both the biomorphological traits and
productivity of beet. A Bordo-237 variety of beet was used as research material. To calculate the
productivity index, the average value of the productivity of one plant was multiplied by the num-
ber of plants per hectare. In all variants, biomorphological traits and productivity were higher
than those of the non-fertilized (control) variant. The number of leaves and the height of the
plant increase with an increasing amount of potassium fertilizer. The indicators of three years
were summarized and the mean value was calculated. Depending on the fertilizer norms, the
weight characteristics of the above-ground part of the beet plant and the root were studied for
years, and the mean value was determined. Besides, depending on the fertilizer norms, the
characteristics of the length and diameter of the root vegetable of beet were also studied and
evaluated. Studying the effect of potassium fertilizer on the productivity of the beet plant
(average over three years) showed the most productivity in the Background+Ni20P90Ki20
fertilizer (998.8 cwt/ha) variant, while the least productivity was observed in the control variant
(productivity 528.7 cwt /ha). The reliability of the yield trait was tested using the T-test
statistical software. According to all indicators, the results of the Background + N120P90Ki20
variant were superior and it was found to be the most optimal variant for growing beet under
Absheron conditions.
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decreases. Unnecessary mineral com-
pounds, especially nitrogenous and

INTRODUCTION
Among the agrotechnical measures,

the most important is providing the plant
with nutrients according to its needs i.e.
fertilizing. It is impossible to imagine
modern agriculture without fertilizers. To
get a high yield from beet, sandy and
loamy soils are considered suitable. If 20-
30 t/ha of rotted manure and nitrogen,
phosphorus, and potassium fertilizers are
applied to the soil before plowing, it is
possible to get any crop [1].

Fertilizers and soil reserves are
efficiently used by plants, and high-quality
crops are obtained. If the fertilizers are
not given at the correct rate and in
proportion to the natural resources of the
soil, the soil environment becomes
polluted and the effect of fertilizers
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chlorine compounds increase in the plant
organism. This creates conditions for the
accumulation of unnecessary substances
in fruits. As a result, productivity
decreases and product quality deterio-
rates. Therefore, to obtain a high yield
from beet, it is necessary to properly
supply the plant with nutrients such as
nitrogen, phosphorus, and potassium at all
stages of development. Besides, the ratio
of nutrients must be correct to get a high
yield. If the amounts of nitrogen,
phosphorus, and potassium elements do
not correspond to the requirements of the
plants, they cannot be fully nourished,
which leads to a decrease in productivity

[2].
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When organic and mineral fertilizers
are given to root crops together in the
form of additional feeding three times
during the vegetation period, the assimila-
tion rate and productivity increase [3].

Table beet is widely used in
households and has medicinal properties.
Therefore, when all three of the mineral
fertilizers are applied to the fields in parts,
the plant is constantly supplied with
nutrients until the end of the vegetation
period and a high yield was gained [4].

The role of correct and efficient use
of mineral fertilizers in increasing
productivity has been confirmed, and the
study of their application technology has
been significantly improved. Along with
other agrotechnical measures, the annual
increase in the application of mineral
fertilizers increases the productivity of
agricultural plants [5].

Table beet (Beta vulgaris L. var.
vulgaris) is a traditional and popular
vegetable in many parts of the world. It is
especially rich in fiber as well as sugar but
has a moderate caloric value. Soluble and
cell wall-associated phenolics are rich in
bioactive compounds [6, 7]. In recent
years, interest in the nutritional quality,
composition, and health effects of beet has
increased. Beet accumulates a lot of
nutrients. Since red beet contains the
mineral silicon, it helps the body use
calcium, which is important for the health
of the human musculoskeletal system and
reduces the risk of osteoporosis. Moreover,
it strengthens the connective tissue, the
skin, and the wall of blood vessels and
cleanses the human body of harmful
substances [8-10].

MATERIALS AND METHODS

The Bordo-237 variety of table beet
was used as experimental material.

The amount of dry matter accumu-
lated in table beet was studied using a
pocket refractometer. The amount of ni-
trate accumulated in the root vegetable
was determined by a nitrometer, and the
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amount of sugar was measured by a manu-
al refractometer and the Bertrand method
was used.

To calculate the productivity index,
the average value of the productivity of
one plant was multiplied by the number of
plants per hectare.

RESULTS AND DISCUSSION

The effect of potassium fertilizer on
bimorphological indicators of table beet
was studied. The organic and mineral ferti-
lizers were found to have a significant ef-
fect on the biomorphological characteris-
tics of beet. As the amount of the effective
substance of potassium fertilizer in-
creased, the indicators of the studied bi-
morphological traits also increased signifi-
cantly. The research was carried out from
2017 to 2019. The analysis of the results
obtained each year was performed sepa-
rately. Thus, the lowest indicator for all
years was in the variant without fertilizer
(control), and the highest indicator was in
the Background+ N120P90K120 variant.

In 2018, the indicators for all vari-
ants were superior to the indicators of
2017. In 2019, the indicators for all vari-
ants decreased again. The indicators of
three years were summarized and the
mean value was calculated (table 1).

The effect of fertilizers on the bio-
metric characteristics of table beet was
studied. Thus, in the control variant, the
number of leaves of the plant was 22, and
the height of the plant was 36.5 cm. In oth-
er variants, this indicator was as follows.

The number of leaves in the manure
20 t/ha (Background) variant was 31 and
the height of the plant was 46.0 cm. The
number of leaves in the Background+
N120P90Kso was 35 and the height of the
plants was 49.4 cm. The number of leaves
was 37 in the Background + Ni20P90oKoo
variant, the height of the plants was 51.1
cm, and in the Background+ Ni20P9oKiz0
variant, the number of leaves was 39, and
the height of the plant was 53.8 cm.
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Table 1 - Effect of potassium fertilizer on the number of leaves and plant height in table

beet
The number of leaves Plant height, cm
. 201 | 201 | 201 . 201 | 201 | 201 | mea
Variants - 3 9 mean Variants 7 8 9 n
Without fertilizer 23 25 18 29 Without fertilizer 354 | 410 | 331 | 365
(control) (control)
Manure 20 t/ha Manure 20 t/ha
Background 30 32 30 31 (Background) 449 | 50.0 | 42.0 | 46.0
Back- Background
around+NizoPooKso 35 39 30 35 +NuzcPooKeo 495 | 55.4 | 434 | 494
Background Background
+N1zcPooKso 36 43 32 37 +N1zcPooKso 52.1 | 569 | 44.2 | 51.1
Background Background
7 4 4 9 . . 47. .
+N120P90K120 3 6 3 3 +N120P90Ki120 560 | 590 0| 538

Indicators of the studied traits were
higher in all variants compared to the con-
trol. The highest indicators were found in
the Background+ N120P9oK120 variant. Thus,
with an increasing amount of potassium
fertilizer, the quantitative indicators such

as the number of leaves and plant height
increased in all variants.

The results of the study of the potas-
sium fertilizer effect on the weight of the
above-ground part and the root vegetable
of beet are given in table 2.

Table 2 - The effect of potassium fertilizer on the weight of the above-ground part and

the root vegetable of beet

Weight of above-ground parts, g Weight of root vegetables, g

Variants 2017 | 2018 | 2019 | mean Variants 2017 | 2018 | 2019 | mean
Non-fertilized 874 | 1070 | 704 | 882 Non-fertilized | 218.0 | 239.0 | 198.0 | 218.2
(control) (control)

Manure Manure 3033 | 320.1 | 2653 | 2963
(Background) | 142.0 | 175.0 | 125.0 | 147.1 | (Background)

20t/ha 20t/ha

Background Background | 355.2 | 385.0 | 3381 | 3594

171.0 | 1964 | 156.2 | 175.

+N120P90Ks0 7107 196 56 750 +N120P90Ks0

Background 1830 | 2071 | 1614 | 184.0 Background | 379.0 | 417.0 | 352.5 | 383.0
+N120P90Koo +N120P90Koo

Background Background | 415.0 | 476.0 | 382.0 | 424.0
Fon+N1sPooKizo 198.0 | 2151 | 171.0 | 1944 +N12oPooKi120

Depending on the fertilizer norms,
the weight of the above-ground parts of
the beet plant and the root vegetable were
measured for years and the mean value
was calculated.

The weight of the above-ground part
of the plant was 88.2 g, 147.1 g, 175.0 g,
184.0 g, and 194.4 g in the control, manure
(Background) 20t/ha, Background +
N120P90Kso, Background+ N120P90K9o, and
Background + N120P90K120 variants, respec-
tively.
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For the weight of the root vegetable,
the indicators were as follows.

The weight of the root vegetable was
218.2 g, 296.3 g, 359.4 g, 383.0 g, and
4240 in the control, manure
(Background) 20t/ha, Background +
N120P90Kso, Background+ Ni120P90K9o, and
Background + N120P90K120 variants, respec-
tively.

The length and diameter of root veg-
etables of table beet were also evaluated
depending on the fertilizer norms.
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Depending on the fertilizer norms,
the length of root vegetables in the table

beet plant was measured for years and
the mean value was calculated (table 3).

Table 3 - Effect of fertilizer norms on the root vegetable length of table beet

Variants 2017 2018 2019 Mean
Non-fertilized 82.7 86.7 80.8 834
(control)
Manure 20 t/ha 105.2 113.0 99.2 105.8
Background
Background 110.2 125.0 108.5 1144
+N120P90Keo
Background 115.3 131.0 111.5 119.1
+N120P90Koo
Background 1204 136.1 115.0 1241
+N120P90K120

The root vegetable length was 83.4
mm, 105.8 mm, 114.4 mm, 119.1 mm, and
1241 mm in the control, manure
(Background) 20t/ha, Background +
N120P90Kso, Background+ N120P9oKgo, and
Background + N120P90K120 variants, respec-
tively. Thus, the lowest value of this indica-
tor was found in the control (83.4 mm)
variant, while the highest value was de-
tected in the Background + Ni20P90Ki20
variant (124.1).

According to the fertilizer norms, the
root vegetable of the table beet plant was

also measured for years and the mean val-
ue was calculated. The root vegetable di-
ameter was 74.0 mm, 88.0 mm, 101.2 mm,
107.0 mm, and 112.4 mm in the control,
manure (Background) 20t/ha, Background
+ N120P90Kseo, Background+ N120P90K9o, and
Background + N120P9oK120 variants, respec-
tively. The lowest value for the root vegeta-
ble diameter was found in the control
(74.0 mm) variant, while the highest value
was observed in the Background +
N120P90K120 variant (112.4 mm) (table 4).

Table 4 - Effect of fertilizer norms on the root vegetable diameter in table beet

Variants 2017 2018 2019 Mean
Non-fertilized (control) 75.0 78.3 69.7 74.0
Manure 20 t/ha Background 86.2 97.2 80.0 88.0
Background +N120P90Kso 100.2 104.5 98.9 101.2
Background +N120P90Koo 106.5 111.4 103.2 107.0
Background+N120P90Ki20 112.0 119.0 107.0 1124

According to the studied biomor-
phological traits, the Background +
N120P90Ki20 variant showed the highest
results among all variants.

When studying the effect of potassi-
um fertilizer on the productivity of the
beet plant, (average over three years) the
most productive was the Background +
N120P90K120 fertilizer (998.8 s/ha) variant,
while the least productivity was recorded
in the control variant (productivity
528.7 s/ha).
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In other variants, this indicator was
as follows.

Productivity was 708.7 s/ha,
867.4 s/ha, and 938.7 s/ha in the manure
(Background) 20t/ha, Background +
N120P90Keo, Background + Ni20P9oKgo vari-
ants, respectively.

The increase in productivity was
calculated compared to the control.
Productivity increased by 139.3 s/ha
(33.9 %), 338.7 s/ha (64.0 %), 410.1 s/ha
(77.5 %), and 470.1 s/ha (88.9 %), respec-
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tively, in the manure 20t/ha (Background), variants compared to the control. The
Background + Ni20P9oKso, Background+ number of plants per square meter was
N120P90Koo, and Background + Ni120P90Ki20 28.57 in all variants (table 5).

Table 5 - Effect of potassium fertilizer on the productivity of the table beet plant

. Productivity s/ha Mean, Increase in productivity The number of

Variants Years -Mean s/ha s/ha % lants per 1m2
2017 | 2018 [ 2019 panep

Nonfertilized | 5514 | 5738 | 4610 | 5287 - - 2857

(Control)

Manure

(Background) | 7375 | 747.7 | 639.0 | 7080 1793 339 28.57

20t/ha

Background + 1 )35 | 9356 | 8231 | 8674 338.7 64.0 28.57

N120P90Ke0

Background + | 576 | 10254 | 8683 | 9387 410.0 77.5 28.57

N120P90Koo

Background + | 10453 | 11423 | 9119 | 9988 470.1 88.9 28.57

N120P90Ki120

The reliability of the productivity software for years. The results are given in
index was checked by T-test statistical tables 6,7 and 8.

Table 6 - Results of T-test analysis of productivity index according to fertilizer norms
(2017)

Comparisons with Mean Standard Standard t- value Degrees of | Significance
the control value deviation error freedom level
Manure 20t/ha
(Background) 18607 | 361026 | 208438 | -8927 2 0.012
Background + 29207 | 35.9667 207653 | -14.065 2 0.005
N120P90Kse0
Background + -3712 17.4519 10.0758 | -36.840 2 0.001
N120P90Koo
Background + 1424 537.383 310.258 459 2 0.691
N120P90Ki120

Table 7 - Results of T-test analysis of productivity index according to fertilizer norms
(2018)

Comparisons with the Mean Standard | Standard t- value Degrees of | Significance
control value deviation error freedom level

Manure (Background) -173.9 24.67630 | 14.24687 -12.206 2 .007

20t/ha

Background + -361.8 15.74939 9.09292 -39.793 2 001

N120P90Ks0

Background + -451.6 17.68304 | 10.20931 -44.234 2 001

N120P90Koo

Background + -568.47 9.17188 5.29539 -107.351 2 .000

N120P90K120
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The T-test analysis of the results ob-
tained in 2017 showed 95 % reliability in
the productivity index of the manure
20 t/ha (Background) variant. In the Back-
ground  +N120P9oKeo and  Background
+N120P90Koo variants, reliability was 99 %,
while in the Fon+N120P90K120 variant, this
indicator was significantly small.

The T-test analysis of the experi-
mental results obtained in 2018 showed
99 % reliability in the productivity index
in the manure 20 t/ha (Background),
Background  +N120P90Keo, Background
+N120P9oKoo variants and 100% in the
Background+N120P90K120 variant.

Table 8 - Results of T-test analysis of productivity index according to fertilizer norms

(2019)
Comparisons with Mean Standard Standard Degrees of | Significance
the control value deviation error t-value | freedom level
Manure
(Background) -178.03 14.10 8.14 -21.867 2 002
20t/ha
Background Tl 36213 22.97 1326 | -27.303 2 001
N120P90Ks0
Background T 40727 30.20 1743 | -23.360 2 002
N120P90K90
Background *| 45087 | 670 387 | -11655 2 000
N120P90Ki120

The T-test analysis of the results ob- CONCLUSION

tained in 2019 showed 99 % reliability in
the manure 20 t/ha (Background), Back-
ground +  Ni120P9oKeo, = Background

Summarizing the results, we can say
that the most optimal variant for growing
table beet under Absheron conditions is

+N120P90Koo variants, and 100 % reliability the fertilizer norm of Background+
in the Background+N120P90K120 variant. N120P90K120.
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KAJIMU TBIHAUTKBIIITAPBIHBIH, 9PTYP/II HOPMAJIAPBIHBIH,
BUOMOP®OJIOTUAJIBIK BEJTTJIEPTE Y KOHE ACXAHA KbI3bIJIITACBIHBIH,
OHIM/IJIITTHE ©CEPI (BETA VULGARIS L. VAR. ESCULENTA)

1KekoHic wapyaublabiFbl FLIbIMU-3epmmey uHcmumymeul, Mipza Famaau
AxuHoxade, AZ1135, Baky, CabyHnyy, 93ip6aiixcan, e-mail: shabanmaxsudov@gmail.com

Makanaza AGIIepoH KaFalblH/AAa KaJMH ThIHAUTKBIITAPBIHBIH, 9PTYPJIi HOpMaJlapblH/a
ecipiireH KpI3pLIIa  eciMAikTepiHiH 6uoMopdoJIOTUSIBIK —Oenrisepi MeH  eHiMAiiri
KapacTheIpbLIaibl. OpraHuKasbIK XKoHe MHUHEPAJIAbl ThIHAUTKBIIITAPAbIH OHOMOPGOJIOTUSIIBIK
Gesrizepre e, KbI3bLILIAHBIH 6HiIMJAiNiriHe Ae oH acepi aHBIKTaAJbl. 3epTTey MaTepUasibl
petinze bBoppo-237 KbI3blIIIAChkl KOJAAHbLIABL OHIMALIIK HHJEKCIH ecenTey ViiH 6ip
eciMZiKTiH opTalla eHiMJijiri cos rekTapAarbl eciMJikTep caHblHA KebGeuTinai. Bapsbik
HyCKaJapZja 6HOMOPQOJIOTUSIBbIK 6enriiep MeH OHIMAMK ThIHAWTbUIMaraH (6akbliaay)
HYCKACbIHAH KOFapbl 60J11bl. Kasini ThIHAUTKBIIITapbl K6GEUTreH CalbIH KallblpaKTapAbIH CaHbI
MeH eCiMJIKTiH 6UiKTiri apTazpl. YII XKbIAAFbl KOPCETKIIITEP/1i KOPBITBIHABLIAI, OpTallla MOH/II
ecenTefli. ThIHAWTKBILITAP/bIH HOpPMajapblHa O6alaHBICTBl OJlap KbI3bLILIA eciMJiri MeH
TaMbIpP/bIH, Kep YCTi 66JiriHiH cajMak cunaTTaMaJapblH »Kbl1Jap O60UbIHIIA 3epTTel, opTalla
MoHiH aHbIKTaAbl. COHbIMEH KaTap, ThIHAUTKBILITApAbIH HOpMasiapblHa 6aiJIaHbICThI KbI3bLILIA
TaMbIPBIHBIH, Y3bIH/bIFbl MEH AMAMETPiHIH CUMaTTaMaJapbl Aa 3epTTeJin, 6aFasaHabl. Kaaui
THIHAUTKBIIITAPbIHBIH, KbI3bLIIIA 6CIMAIKTEPiHiH, 6HiM/iIiriHe acepiH 3epTTey (YU >KbLJIJAFbI
opTalia) eH ofFapbl OHIMAITIK ®OoH+TbIHAUTKBIIT N120P9oKi20 (998,8 11/ra) HycKacbiH/a, al eH,
asel Gakplnayaa (eHimzinik 528,7 m/ra) 6aliKajfaHbIH KepceTTi. I1/ra).OHiMairik GenriciHiH
ceHiMAiniri t-test cTaTUCTHUKANBIK GaFAap/iaMaliblK KacaKTaMacblHbIH KeMeriMeH TeKcepiaji.
BapsbiK kepceTkimTep 6okbiHIIa ®oH+N120P90Ki20 HYCKAChIHBIH HoTHKeJ Iepi XoFapbl 60J14bI
>K9He 0J1 AGLLIepOH KaFalibIH/la KbI3bLILIA 6cipy YILiH eH OHTalbl lell TaHbLIAbI.

Tyliindi ce3dep: OpraHoMHHepaJJbl THIHAUTKBIIITAP, THIHAWUTKBIII HOpPMAachl, acxaHa
KBI3BLIIIACKI, OHIM/IIJIIK, OMOXUMHUSIJIBIK KypaM.
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BJIMAHUE PA3JIMYHBIX HOPM KAJIMMHBIX YIOEPEHUI HA
BUOMOP®OJIOTUYECKHUE IMPU3HAKHU U ITPOAYKTUBHOCTH CTOJIOBOM CBEKJIBI
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B craTbe paccMoTpeHbl 6MoMopdosioruyeckre Npu3Hakd U NPOAYKTUBHOCTb pacTeHUU
CBEKJIbl, BbIPAIlleHHOW MPU Pa3JMYHbIX HOpMaX KaJUUHBIX yA0OpEeHU B YCJI0BUAX AMIlepoHa.
YcTaHOBJIEHO TOJIOKHUTEJbHOE BJHSIHUE OPraHWYeCcKUX M MHUHepaJbHbIX YA0OpeHHUHM Kak Ha
6uomMopdosioruieckve NpU3HaKy, Tak U Ha NMPOAYKTUBHOCTb CBeKJIbL. B KauecTBe MaTepuana
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vccael0BaHAM UCII0JIb30Ba/IM CBeKJy copTa bopo-237. [l pacyeTa HHAeKCca TPOJYKTUBHOCTH
cpefiHee 3HaYeHHe NMPOAYKTUBHOCTU OJHOTO pacTeHUs] YMHOXa/M Ha KOJIMYeCTBO PacTeHUH Ha
rektape. Bo Bcex BapraHTax 6MoMopdosiorniyeckye NPU3HAKU U MPOJYKTUBHOCTb OBIIU BhILIE,
4yeM y HeyjoO6peHHOro (KOHTPOJIbHOr0) BapuaHTa. KosMyecTBO JIMCTbEB U BBICOTA PACTEHUS
YBEJIMYMBAIOTCSA IPU YBEJIUYEHUH KOJMYECTBA KaJUNHbIX yA06peHuil. [lokasaTesnn 3a Tpu roga
CyMMHPOBa/JIM M DPACCYUTBIBAIM CpeJiHee 3HayeHHe. B 3aBUCHMMOCTH OT HOpPM YJ00peHUM
M3y4yaJid BeCOBble XapaKTEePUCTUKU Ha/i3eMHOM 4acCTH pacTeHHUs CBEKJbl U KOpHA IO rojaM U
onpefiesisiJM cpeJlHee 3HayeHHe. KpoMe TOro, B 3aBUCUMOCTH OT HOPM YJOOpeHUH TakKxe
M3y4YaJHUCb W OLEHUBAJNCb XapaKTEPUCTUKHA [JIMHBl U JuaMeTpa KOPHeEIJIoJa CBeKJb.
W3y4yeHue BAMAHUS KaJUHWHBIX yA00PEHUH Ha YPOKaHHOCTb pacTEeHUH CBEKJIbI (CpefHss 3a TPU
rojia) NoKasaso, YTO HauboJIbIas MPOAYKTUBHOCTb OTMedeHa Ha BapuaHTe PoH + yno6peHue
N120P9oKi120 (998,8 11/ra), a HauMeHbInasgs - HAa KOHTpoJie (ypoxaiHocTh 528,7 1/ra). m/ra).
HasiexkHOCTh NpH3HAaKa ypoXKaWHOCTH Oblla IpOBepeHa C MCHO0JIb30BaHMEM CTATHUCTHYECKOTO
nporpaMMHoro obecrnedeHusi T-test. [lo BceM mokasaTensiM pe3yJbTaTbl BapuaHTa QoH +
N120P90K120 611K BbIllle, 1 OH NPHU3HAH HauboJiee ONTUMA/IbHbIM JJI1 BbIpAlllMBaHUSA CBEKJbI B
yca0BUAX ABLIepoHa.

Kniouegvie cnoea: opraHoMHHepalbHBIE YHOOpEHHs, HOpMa yIOOpEHHMS, CTOJNOBAs CBEKIA,
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