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BIIJINB CITOCOBIB TA CTPOKIB 3ACTOCYBAHHS PET'YJIATOPA POCTY EMICTUM C
HA EJJEMEHTH TPOAYKTUBHOCTI COPTIB KAPTOILUII B YMOBAX JIICOCTEITY
IMPABOBEPEXHOT'O

Honiwyx M.1I.

KaHOUOAam cibCbKO20CNOO0APChKUX HAYK, O0OYeHm,

3asidysay kapeopu 3emaepodcmea, IpyHMo3HAECMEa ma a2poXimii
Binnuywvkoeo nayionanvnozo azpapnozo yuigepcumemy

THE INFLUENCE OF METHODS AND TERMS OF APPLICATION OF THE GROWTH
REGULATOR EMISTIM C on THE ELEMENTS OF PRODUCTIVITY OF POTATO VARIETIES IN
THE CONDITIONS OF THE FOREST STEPPE

Polishchuk M.

candidate of Agricultural Sciences, Associate Professor, Head of the Department of Agriculture, Soil
Science and Agrochemistry

Vinnytsia National Agrarian University

AHOTAILIS

B crarTi npencraBiieHO TPhOXPiuHI PE3yNIbTATH JIOCHTIPKEHb 110 BUBYEHHIO BIUIMBY CIIOCO0IB Ta CTPOKIB 3a-
cTocyBaHHs peryisitopa pocty Emictum C Ha eneMeHTH IPOAYKTHBHOCTI COPTIB KapToruli B ymoBax Jlicoctemy
[TpaBoGepexHOTro, HA CIPUX JICOBHX IPYHTaX.

B cepenapomy 3a 2017-2019 pokn HaOLIBIT €PEKTHBHOIO BHABIIACH 00pOOKa perymsaTopoM pocty EMicTu-
MoM C KapTOIUTMHHS, HiK Oe3MOocepeHbO mepen caninasaM 0ynn0. Y copti Juinpsuaka i [TonsHa HaWBHIIY ypo-
JKafHICTh OTPUMAHO Ha BapiaHTi 6, ae perymsaropoM pocty Emictumom C xapTormiHHSA 00po0isuiocs y ¢asi cxo-
niB, BignosigHo — 27,2 1 31,3 1/ra.

Bcranosieno, mo B cepenapoMy 3a 2017-2019 poku, crioctepiraioch CyTTeBe 301UTBIICHHS KiITBKOCTI OyITB0
i kymem y copti Jninpsitka i [TossiHa, npu 06po0ui kKapTormmuHHA y (asi cxois, Binnosiaxo g0 131 18,5 mir.,
npotu 9,9 1 14,3 mT. Ha KOHTPOJIi, Maca TOBapHUX OyJbO 3pocTana BiAmoBiaHo 10 77,6 1 87,6 r, mpotu 66,1 i 65,3
' Ha KOHTPOJIi, TOBApPHICTH BiAnoBiaHO 10 89,3 1 87,1 %, npotu 81,1 i 76,8 % Ha KOHTPOJIL.

Crioco0u Ta CTpoKH 00pOOKH PEryssITOPOM POCTY OLjIbIle BIUTMBAIH HA BMICT CYXHX PESUOBHH 1 KPOXMAJTIO B
Oynpbax kaprormii copty JIHIMPsIHKA, JaHUI COPT TAKOXK BiA3HAYABCS BUIIMMH MTOKa3HUKAMHU BMICTY CyXOi pedo-
BUHHU Ta KPOXMaJIto MopiBHsHO i3 coproM [lonsHa. HaitGinbimit edext orpumano aist copty JHinpsiHKa Ha Bapi-
aHTi 6, 1e KapTOILTHHHA 00poOIsIIock perynsTopoM pocty Emictim C y ¢as3i HOBHUX CXOiB, BMICT CyX0i pedo-
BUHM 1 KPOXMAJIO BiIMOBIIHO CTaHOBUB 22,6 i 16,3 %. ns copry [lonsgHa BiqMiueHO TEHICHIIIIO A0 30UThIICHHS
X TIOKAa3HUKIB Ha BapiaHTI 8 mpu TpuKpatHiit 00po6ii EmictimMom C xapTorummHHS y dasi cxoaiB, OyToHi3alil,
[BITIHHA, BIAOBIAHO cyXxoi pedoBuHH i kpoxmaito — 19,0 1 13,0 %.

ABSTRACT

The three-year results of researches on studying of influence of ways and terms of application of the growth
regulator Emistim C on elements of productivity of grades of a potato in the conditions of the Forest-steppe of the
Right bank, on gray forest soils are presented.

On average, in 2017-2019, the treatment of potatoes with the growth regulator Emistim C was more effective
than just before planting the tubers. In the varieties Dnipryanka and Polyana, the highest yield was obtained in
variant 6, where the growth regulator Emistim C potatoes were cultivated in the germination phase, respectively —
27,2 and 31,3t/ ha.

It was found that on average in 2017-2019, there was a significant increase in the number of tubers under the
bush in varieties Dnipryanka and Polyana, when processing potatoes in the germination phase, respectively, 13
and 18,5 pcs., Against 9,9 and 14,3 pcs. . on control, the weight of marketable tubers increased respectively to
77,6 and 87,6 g, against 66,1 and 65,3 g on control, marketability according to 89,3 and 87,1%, against 81,1 and
76,8 % on control.

Methods and timing of growth regulator treatment had a greater impact on the dry matter and starch content
in potato tubers of Dnipryanka variety, this variety was also characterized by higher dry matter and starch content
compared to Polyana variety. The greatest effect was obtained for the Dnipryanka variety in variant 6, where
potatoes were treated with the growth regulator Emistim C in the phase of full germination, the dry matter and
starch content was 22,6 and 16,3%, respectively. For Polyana variety, there is a tendency to increase these
indicators in option 8 with three treatments of potatoes by Emistim C in the phase of germination, budding,
flowering, respectively, dry matter and starch — 19,0 and 13,0%.

KaiouoBi ci1oBa: copTH KapToILTi, peryysiTop pocTy, BUCOTa POCINH, KIJIbKICTh CTE€0EIN y KYIIIi, IUIOIIA JIUCTS,
YpOXXalHICTh, TOBAPHICTH Ta KPOXMAaJIbHICTH OYIIBO.
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marketability and starch of tubers.

Formulation of the problem. Potatoes - are
among the main foods for people in the world. It ranks
fifth among energy sources in the diet of people infe-
rior: wheat, corn, rice and barley. 100 g of raw mass of
potato tubers contains about 295 kJ or about 70 kcal,
and accordingly, depending on the starch content, the
figures range from 65 to 90 kcal [2, 3, 6, 9, 10].

Potatoes in Ukraine are grown in all soil and cli-
matic zones. The sown area under it occupies more than
1,5 million hectares, and the average yield is at the level
of 100 - 130 ¢ / ha [4, 6, 9]. However, to ensure effec-
tive management of the potato industry in Ukraine, it is
necessary to obtain a harvest at the level of 250 - 300
kg / ha of tubers [2, 3, 6, 7, 9, 10].

Obtaining high and stable potato yields depends
on a set of factors, namely: soil and climatic conditions
of the region, biological characteristics of varieties,
seed quality, application of mineral and organic ferti-
lizers, agricultural techniques and phytosanitary condi-
tion of crops [5, 8, 9].

The application of high rates of fertilizers for sow-
ing potatoes, with increasing cost, require the search
and development of ways to improve their efficiency.
One of the factors that affects the effectiveness of ferti-
lizers is the use of growth regulators [7, 8, 10].

Actuality of theme. In Ukraine, much attention in
recent years has been paid to the use of growth regula-
tors to enhance the process of tuber formation, increase
the resistance of plants to adverse conditions and pests
during the growing season and tubers during storage.
Different sensitivity of potato varieties to growth regu-
lators was noted. Therefore, the introduction of growth
regulators in the technology of potato production re-
quires careful study of their impact on plants depending
on the method and timing.

The purpose and objectives of research. To de-
termine the features of growth and development of po-
tato varieties and crop formation, depending on the
methods and terms of application of the growth regula-
tor Emistim S.

The task of research is to determine the influence
of the growth regulator Emistim C on the nature of the
phenological phases, growth, development, yield of po-
tato varieties and quality indicators, depending on the
methods and timing of the drug.

Subject of research - potato varieties:
Dnipryanka and Polyana, growth regulator Emistym S.

Presenting main material. Studies to study the
effectiveness of the growth regulator Emistim C in
crops of potato varieties were conducted during 2017 -
2019 in the experimental field of the Faculty of Agron-
omy and Forestry of VNAU.

Studies to determine the effect of growth regulator
Emistim C on the productivity of potato varieties were
conducted on gray podzolic soils.

Climatic conditions during the years of field re-
search show that they are favorable for growing crops,
including potato varieties.

The technology of growing potato varieties was
common for the research area.

Field and laboratory studies are conducted accord-
ing to generally accepted methods [1].

Achieving this goal was carried out by conducting
field and laboratory experiments according to the fol-
lowing scheme: 1. Control (without growth regulator);
2. Treatment of tubers with Emistim C; 3. Treatment of
tubers and potatoes with Emistim C in the germination
phase; 4. Treatment with Emistim C of tubers and po-
tatoes in the phase of germination, budding; 5. Treat-
ment of tubers and potatoes with Emistim C in the
phase of germination, budding, flowering; 6. Treatment
of potatoes with Emistim C in the germination phase;
7. Treatment of potatoes with Emistim C in the germi-
nation phase, budding; 8. Treatment of potatoes with
Emistim C in the phase of germination, budding, flow-
ering; 9. Treatment of potatoes with Emistim C in the
budding phase; 10. Treatment of potatoes with Emistim
C in the phase of budding, flowering; 11. Treatment
with Emistim C of potatoes in the flowering phase.

To study the effectiveness of the response of po-
tato varieties to the methods and timing of application
of the drug Emistim C, a production experiment was
conducted in 2017 - 2019 in the experimental field of
VNAU.

Phenological observations carried out during the
potato growing season showed that the methods and
frequency of application of the growth regulator Emis-
tim C do not affect the dates of phenological phases.

In the varieties Dnipryanka and Polyana on aver-
age for 2017-2019, the period of germination-budding
lasted respectively - 17 and 20 days. Flowering oc-
curred 60 and 64 days after planting, or 28 and 33 days
after emergence. The growing season lasted an average
of 95 and 107 days.

Treatment of tubers and potatoes with the growth
regulator Emistim C did not change the duration of the
interphase periods. They were determined by the bio-
logical characteristics of the studied varieties. Since the
Dnipryanka variety belongs to the group of early and
the Polyana variety to the middle-early variety, the du-
ration of all interphase periods for the Dnipryanka va-
riety was shorter than for the Polyana variety.

On average, in 2017-2019, mass seedlings for the
Dnipryanka variety appeared in 32 days, and for the
Polyana variety - in 31 days. The germination-budding
period lasted 17 and 20 days, respectively. Flowering
in Dnipryanka and Polyana varieties was observed after
60 and 64 days, respectively. Complete extinction of
potatoes occurred 95 and 107 days after planting, re-
spectively.

At the same time, it should be noted that the dura-
tion of phenological phases fluctuated somewhat over
the years of research. Thus, in 2019, all phenological
phases in both varieties occurred slightly earlier than in
2017 and 2018. The longest growing season studied va-
rieties had in 2017.

The number of stems in the bush depends on the
characteristics of the variety. When studying the meth-
ods and terms of application of the growth regulator
Emistim C, it was found that the variety Polyana has a
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slightly greater stem-forming ability. The use of growth
regulator Emistim C in the years of research contrib-
uted to an increase in the number of stems and height
of potato plants (Table 1). Thus, in 2017, the number of

stems per plant in the varieties Dnipryanka and Polyana
in the control version was 4,1 and 4,6, respectively, and
in option 6, where Emistim C was used in the germina-
tion phase, increased significantly to 4,7 and 5,7 pcs.
Table 1

Influence of methods and terms of application of growth regulator Emistim C on biometric indicators of potatoes
(2017 - 2019)

o Number of stems per plant, pcs. Plant height, cm Plant leaf area, thousand m?ha
Sl 5 |22 | €| sl2|2| 8| sl2|a]| ¥
&| < S| & g || |&| ¢8| |8 ]|<8 g
[15] «© [15]
Variety Dnipryanka
1. 4,1 3,5 3,8 3,8 61,0 | 480 | 36,0 | 48,3 | 29,0 240 | 19,0 24,0
2. 4,3 3,8 3,8 40 | 630 | 510 | 370 | 504 | 310 | 250 | 21,0 25,7
3. 4,3 35 3,8 39 | 630 | 520 | 39,0 | 51,2 | 330 | 250 | 22,0 26,7
4, 44 4,0 3,8 41 | 640 | 510 | 39,0 | 51,2 | 350 | 310 22,0 29,3
5. 4,4 4,0 4,1 42 | 640 | 520 | 40,0 | 51,9 | 350 | 33,0 290 32,3
6. 4,7 4.4 4,3 45 | 66,0 | 54,0 | 410 | 53,6 | 380 | 330 | 320 34,3
7. 4,6 3,8 4,3 42 | 640 | 510 | 400 | 51,8 | 360 | 32,0 | 26,0 31,3
8. 4,3 3,6 4,3 4,1 | 630 | 510 | 40,0 | 51,3 | 36,0 | 320 | 270 31,7
9. 4,2 3,7 3,9 39 | 620 | 510 | 380 | 50,3 | 350 | 30,0 | 29,0 31,3
10. 4,3 3,7 4,0 40 | 640 | 510 | 390 | 51,4 | 360 | 32,0 | 29,0 32,3
11 4,2 35 3,9 39 | 630 | 510 | 370 | 50,2 | 350 | 32,0 | 28,0 31,7
Variety Polyana

1 4,6 3,4 3,8 39 | 540 | 470 | 350 | 454 | 330] 26,0 | 22,0 27,0
2. 5,0 4,1 4,2 44 | 57,0 | 480 | 36,0 | 46,9 | 36,0 | 280 | 24,0 29,3
3. 5,3 4,1 4,3 46 | 56,0 | 480 | 36,0 | 4655 | 37,0 29,0 | 240 30,0
4, 5,3 4,0 4,2 45 | 56,0 | 480 | 370 | 46,9 | 360 | 310 26,0 31,0
5. 5,6 4,0 4,6 4,7 | 58,0 | 490 | 380 | 483 | 380 | 320 | 280 32,7
6. 5,7 4,1 4,6 48 | 60,0 | 51,0 | 38,0 | 495 | 480 | 340 330 38,3
7. 5,1 3,8 45 45 | 590 | 470 | 380 | 479 | 450| 330 30,0 36,0
8. 53 34 4.4 44 | 59,0 | 490 | 36,0 | 48,0 | 40,0| 32,0 | 31,0 34,3
9. 4,8 4,1 4,2 44 | 57,0 | 480 | 350 | 46,7 | 380 | 32,0 | 30,0 33,3
10. 5,0 3,9 4,4 44 | 58,0 | 480 | 370 | 47,6 | 360 | 330 320 33,7
11 4,9 34 4,1 41 | 550 | 480 | 350 | 459 | 370] 310 310 33,0

In 2018, the number of stems per plant in the con-
trol variant of the varieties Dnipryanka and Polyana
was 3,5 and 3,4, respectively. For the Dnipryanka vari-
ety in variant 6, a significant increase of this indicator
was observed up to 4,4 units, and for the Polyana vari-
ety no significant changes of this indicator were ob-
served.

In 2019, the number of stems per plant in the control
version of the varieties Dnipryanka and Polyana was 3,8
pieces. For the Dnipryanka variety, a significant increase in
the number of stems was observed in the variants where po-
tatoes were treated with Emistim C in the phase of seedlings
(var. 6), seedlings and budding (var. 7), seedlings-budding
and flowering (var. 8) - up to 4,3 pieces. , against 3,8 pcs.
on control. For the Polyana variety there was a significant
increase in this indicator in all variants where the growth
regulator Emistim C was used. A larger number of stems
was obtained in the variants where Emistim C treated tubers
and potatoes in the germination, budding, flowering phase
(var. 5) and Emistim C treatment. potatoes in the germina-
tion phase (var. 6) — 4,6 pcs., against 3,8 pcs. on control.

On average in 2017-2019 for the variety Dnipryanka,
the number of stems per plant increased significantly in op-
tion 6, where potatoes were treated with a regulator in the
germination phase - by 0,7 pcs. at 3,8 pcs. on control. For
the Polyana variety, the number of stems per plant increased

significantly in all variants of processing by the regulator,
but the maximum was variant 6, where potatoes were pro-
cessed in the germination phase - by 0,9 pcs. at 3,9 pcs. on
control.

In our studies, the use of Emistim C had a positive ef-
fect on plant height. In 2017, the height of plants was higher
than in 2018 and 2019 (Table 1). It is known that the mete-
orological conditions of the growing season, especially the
amount of precipitation, affect the formation of vegetative
mass. Therefore, the height of plants in 2017 was the largest
among the years of observations. In 2017, this indicator in-
creased significantly for the Dnipryanka variety in variant
6, where potatoes were treated with Emistim C in the ger-
mination phase - by 5 cm, against 61 cm in the control, for
the Polyana variety in the corresponding variant by 6 cm,
against 54 cm in the control.

In 2018, this indicator increased significantly for the
Dnipryanka variety in all variants where Emistim C was
used, but the highest indicator was obtained in variant 6,
where potatoes were treated with Emistim C in the germi-
nation phase - by 6 cm, against 48 cm in the control, for
Polyana variety. the corresponding variant on 4 cm, against
47 cm on control.

In 2019, the height of potato cultivars was the low-
est among the years of research. This year, for the
Dnipryanka variety, the height of potato plants increased
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significantly in the variant where the tubers were treated
with Emistim C, on the seedlings and in the budding
phase, flowering by 4 cm (var. 5), when treated with
Emistim C potatoes in the seedling phase by 5 cm ( var.
6), and at processing by Emistim C of a potato in a phase
of sprouts, budding (var. 7) and at processing by Emistim
C of a potato in a phase of sprouts, budding, flowering
(var.8)on4cm.

For the Polyana variety in 2019, no significant in-
crease in plant height was observed. On average, during
three years of field research on both cultivars
Dnipryanka and Polyana, plant height increased in var-
iant 6, where potatoes were treated with a growth regu-
lator in the germination phase by 5,3 cm vs. 48,3 cm in
the control and by 4,1 cm vs. 45, respectively. 4 cm in
control.

Treatment of tubers and potatoes with the growth
regulator Emistim C had a positive effect on the leaf
surface area of potatoes. The area of leaves of the Pol-
yana variety on average in 2017-2019 was slightly
larger than for the Dnipryanka variety (Table 1). It dif-
fered significantly over the years of research. Thus, in
2019, in the control variant, the leaf area of the
Dnipryanka variety was 19 thousand m? / ha, and of the
Polyana variety - 22 thousand m? / ha. In the variants
where the growth regulator was treated tubers and po-
tatoes, respectively, increased to 22-32 and 24-33 thou-
sand m2 / ha. In 2018, this figure was 24 and 26 thou-
sand m2 / ha, respectively, in the control varieties
Dnipryanka and Polyana. In the variants where the
growth regulator Emistim C was used for tubers and
plants during the growing season - 25-33 and 28-34
thousand m? / ha, and in 2017, respectively - 29 and 33
thousand m? / ha under control, 31 -38 and 36-48 thou-
sand m? / ha in the variants where the growth regulator
Emistim C was used in the processing of tubers and po-
tatoes.

In 2018 and 2019, the leaf area of Dnipryanka and
Polyana varieties was slightly lower compared to 2017,
which seemed to be the wettest. In the varieties
Dnipryanka and Polyana during all years of research
the highest indicators of leaf area were obtained in var-
iant 6, where potatoes were treated with growth regula-
tor Emistim C in the germination phase, and on average
for 2017-2019 this indicator was 34,3 and 38, respec-
tively. 3 thousand m? / ha, with 24,0 and 27,0 thousand

m? / ha under control.

Thus, the obtained results allow us to conclude that
in the years of field research, the treatment of potato
plants by the growth regulator Emistim C was more ef-
fective during the growing season than directly on the
tubers. For the Dnipryanka variety, in the variant where
potatoes were treated with Emistim C in the germination
phase, the maximum values of biometric indicators of
potatoes were obtained: number of stems per plant — 4,5
pcs., Plant height — 53,6 cm, leaf area — 34,3 thousand m?
/ha. For the Polyana variety, similarly, this variant also
received a significant increase in the biometric indicators
of potatoes: the number of stems per plant — 4,8 pieces,
plant height — 49,5 cm, leaf area — 38,3 thousand m?/ ha.

Among the factors influencing the level of potato
yield - is the use of growth regulators. One of the im-
portant issues for all groups of growth regulators is to
identify the specifics of their action depending on the
species and variety of plants, as well as the method of
application.

Methods and timing of application of the growth
regulator Emistim C significantly affected the yield of
potatoes (Table 2). In 2017, studies showed that in both
varieties Dnipryanka and Polyana on option 6, where
potatoes were treated with Emistim C in the germina-
tion phase, there was a higher yield of 31,2 and 34,2 t/
ha, respectively, with a yield increase of 6,0 and 5,7 t/
ha.

In 2018, the Dnipryanka variety also received a
significant increase in potato yield in variants where
potatoes were treated three times with Emistim C in the
phase of germination, budding, flowering (var. 8) and
double treatment with Emistim C in the phase of bud-
ding, flowering (var. 10) to 27,6 t/ ha and 27,3 t / ha.
The increase in yield was 6,8 t / ha, 6,5t / ha, respec-
tively. For the Polyana variety in 2018, the potato yield
increased significantly in the variants where potatoes
were treated with Emistim C in the germination phase
(var. 6) - up to 31,3 t/ ha, with Emistim C treatment of
potatoes in the budding phase (var. 9) - up to 31,7 t/ ha
and with double treatment with Emistim C in the phases
of budding and flowering (var. 10) - up to 31,7 t / ha.
The increase in yield was 6,5 and 6,9 t / ha, respec-
tively.
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Table 2

Yield of potato varieties depending on the methods and terms of application of the growth regulator Emistim C, t
/ ha (2017-2019)

. Crop capacity +f0
Options 2017 | 2018 ] 2019 | 2Y*"%% |control
Variety Dnipryanka
1. Control (without growth regulator) 25,2 |1 20,8 | 19,7 21,9
2. Treatment with Emistim C tubers 27,7 | 22,4 | 23,6 24,6 2,7
zhaEs?IStlm C treatment of tubers and potatoes in the germination 31,0 | 214 | 237 254 35
4. Emistim C treatment of tubers and potatoes in the germination 304 | 237 | 21,9 253 3.4
phase, budding
5. E_mlstlm C treatment_of tubers and potatoes in the phase of germi- 315 | 21,9 | 22.4 253 3.4
nation, budding, flowering
6. Emistim C treatment of potatoes in the germination phase 31,2 | 252 | 25,2 27,2 53
7. Emistim C treatment of potatoes in the germination phase, budding| 29,7 | 22,1 | 22,0 24,6 2,7
8.. Emistim C treatment of potatoes in the phase of germination, bud- 273 | 276 | 230 26,0 41
ding, flowering
9. Emistim C treatment of potatoes in the budding phase 27,2 | 26,7 | 23,2 25,7 3,8
|1r?g Emistim C treatment of potatoes in the phase of budding, flower- 278 | 273 | 24,2 26.4 46
11. Emistim C treatment of potatoes in the flowering phase 2701232 | 219 24,0 2,1
Variety Polyana

1. Control (without growth regulator) 28,5248 | 231 25,5
2. Treatment with Emistim C tubers 30,3 | 27,7 | 26,9 28,3 2,8
2haEsrg1lstlm C treatment of tubers and potatoes in the germination 340 | 271 | 274 295 40
4. Emistim C treatment of tubers and potatoes in the germination 32,6 | 280 | 253 28,6 32
phase, budding
5. Emlstlm C treatment.of tubers and potatoes in the phase of germi- 340 | 293 | 254 296 41
nation, budding, flowering
6. Emistim C treatment of potatoes in the germination phase 342 | 31,3 | 284 31,3 5,8
7. Emistim C treatment of potatoes in the germination phase, budding| 33,2 | 31,2 | 27,2 30,5 51
8._ Emistim C treatment of potatoes in the phase of germination, bud- 335|309 | 261 30.2 47
ding, flowering
9. Emistim C treatment of potatoes in the budding phase 33,3 | 31,7 | 26,8 30,6 51
|lr?g Emistim C treatment of potatoes in the phase of budding, flower- 337 | 31,7 | 271 308 5.4
11. Emistim C treatment of potatoes in the flowering phase 33,1129,7| 27,7 30,2 4,7
NIRos 23 |1 30| 36 3,2 1,3

In 2019, in Dnipryanka and Polyana varieties, po-
tato treatment with Emistim C in the germination phase
(var. 6) led to a significant increase in potato yield, re-
spectively 25,2 and 28,4 t/ ha, the increase in yield was
5,5-5,3 tons /ha.

The results of the research are given in table 2, al-
lowing us to conclude that on average for three years of
field research the most effective treatment is the growth
regulator Emistim C potato plants on potatoes in the
germination phase.

The middle-early cultivar Polyana obtained a
higher effect from the use of growth regulator than the
early-ripening Dnipryanka.

In Dnipryanka and Polyana varieties, on average,
the highest increments were obtained in variant 6 in
three years, where the growth regulator Emistim C
treated potatoes in the germination phase, respectively
—5,3and 5,8t/ ha.

On average for 2017-2019 in the varieties

Dnipryanka and Polyana, the yield of potato tubers un-
der control was 21,9 and 25,5 t/ ha, respectively. When
using the growth regulator Emistim C, the yield in-
creased in the varieties Dnipryanka and Polyana on var-
iants 8 and 6, where the growth regulator was used for
double spraying of potatoes in the budding-flowering
phase and in the germination phase by 20 and 24 % and
21 and 23 %, respectively.

Thus, it was found that the treatment with the
growth regulator Emistim C of potatoes was more ef-
fective than seed tubers. The maximum yield of tubers
was obtained by treatment with the growth regulator
Emistim C of potatoes in the germination phase, re-
spectively — 27,2 t / ha for the variety Dnipryanka, and
31,1t/ ha for the variety Polyana. The increase in yield
was 5,3 and 5,8 t / ha, respectively. The increase in the
multiplicity of treatment with the growth regulator did
not significantly affect these indicators.
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Data on the influence of methods and terms of ap-
plication of the growth regulator on the marketability
of potato tubers are presented in table 3.

The main components of the potato crop are the
number of tubers under the bush and the average weight
of the tuber.

In 2017, both varieties of potatoes Dnipryanka and
Polyana saw a significant increase in the number of tu-
bers under the bush in option 6, where Emistim C
treated potatoes in the germination phase, respectively,
16 and 24 pcs. In 2018, there was a significant increase
in the number of tubers under the bush on both varie-
ties.

In 2018, for the Dnipryanka variety, this figure in-
creased to 6 to 13 units. For Polyana this year, the num-
ber of tubers under the bush increased significantly in
variants 6, 7, 8, 10, where potatoes were treated with

Emistim C in the germination phase, twice in the ger-
mination phase, budding, three times in the germination
phase, budding, flowering and when treated with Emis-
tim C in the budding phase, flowering in accordance
with 17, 18, 20, 20 pcs.

When using the growth regulator Emistim C in va-
rieties Dnipryanka and Polyana in 2019 there was a sig-
nificant increase in the number of tubers under the bush
in option 6, where potatoes were treated with Emistim
C in the germination phase and were 10 and 15 pieces,
respectively.

From the data of table 3 it is seen that on average
in 2017-2019, there was a significant increase in the
number of tubers under the bush in varieties
Dnipryanka and Polyana in the case of processing po-
tatoes in the germination phase to 13 and 18,5 pcs., Re-
spectively, compared to 9,9 and 14,3 pcs. on control.

Table 3

Influence of methods and terms of application of growth regulator Emistim C on the number under the bush,
weight and marketability of potato tubers (2017-2019)

The number of tubers under the Weight of marketable tu- Marketability,%
@ bush, pcs. bers, g

2 @ @ ©
B r~ © o = N~ © o 2 ~ | o | o 2

o) S S S = S S S = S| 3|3 s

N N N S N N N S N N N S

© © ©

Variety Dnipryanka
1 13 10 7 9,9 69 71 58 66,1 81 |81 |81 81,1
2. 13 16 9 12,7 70 76 60 68,7 85 | 86 | 86 85,7
3. 15 15 9 12,8 74 76 64 71,3 89 |84 |84 | 856
4, 15 12 9 12,0 75 79 65 73,2 89 | 89 | 86 88,1
5. 15 13 10 12,8 79 84 60 74,3 91 | 83 | 83 85,6
6. 16 13 10 13,0 82 85 66 77,6 92 | 86 | 90 89,3
7. 16 13 9 12,6 79 79 64 74,1 89 | 84 | 87 86,7
8. 16 11 11 12,5 73 79 69 73,7 90 | 87 | 86 87,5
9. 15 11 9 11,7 79 86 68 77,6 89 | 84 | 90 87,7
10. 16 11 9 12,1 79 83 68 76,7 91 | 84 | 86 87,0
11. 14 11 9 115 72 76 66 71,5 88 | 83 | 88 86,2
Variety Polyana

1. 18 14 11 14,3 63 77 56 65,3 80 | 716 | 74 76,8
2. 20 15 12 15,7 64 84 69 72,4 80 | 82 | 78 80,1
3. 20 16 11 15,8 66 93 66 74,9 82 | 86 | 86 84,6
4, 22 14 11 15,8 66 93 76 78,3 82 | 86 | 80 82,6
5. 22 17 13 17,4 72 94 60 75,2 84 | 88 | 86 86,1
6. 24 17 15 18,5 91 | 102 | 70 87,6 89 | 86 | 86 87,1
7. 22 18 14 18,0 79 87 65 77,1 87 | 80 | 83 83,5
8. 22 20 12 18,0 78 | 111 | 72 87,0 85 | 86 | 89 86,8
9. 21 16 11 15,8 75 | 123 | 63 86,8 87 | 86 | 81 84,5
10. 22 20 11 17,8 77 88 65 76,7 87 | 78 | 88 84,3
11. 20 18 13 16,9 72 87 64 74,4 86 | 82 | 83 83,5

In 2017, the varieties Dnipryanka and Polyana re-
ceived a significant increase in the weight of marketa-
ble tubers on option 6, respectively, 82 and 91 g.

In 2018, the Dnipryanka variety showed only a
tendency to increase the weight of marketable tubers.
For the Polyana variety, a significant increase in this
indicator was observed in variants 6,8 and 9, where po-
tatoes were treated with Emistim C in the germination
phase, when processing potatoes in the germination
phase, budding, flowering and when processing in the
budding phase, respectively, 102, 111, 123 g.

In 2019, there was only a tendency to increase the
weight of marketable tubers for the variety Dnipryanka
on option 6 to 66 g, for the variety Polyana there is a
significant increase in this indicator on option 8, where
treatment with Emistim C was carried out in the phase
of germination, budding, flowering - up to 72 g.

In Dnipryanka and Polyana varieties, on average
in 2017-2019, the average weight of marketable tubers
was higher when treated with the growth regulator
Emistim C in the germination phase (var. 6) and was —
77,6 and 87,6 g, respectively, whichis 17,4 and 34,1 g
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more than in the control.

In 2017, on the Dnipryanka variety, the marketa-
bility of tubers on option 6 significantly increased by
11% compared to the control, and amounted to 92%.
For the Polyana variety in 2017, a similar increase in
the marketability of tubers was observed in option 6 to
89%.

In 2018, the control for the variety Dnipryanka
marketability was 81%, significantly increased in op-
tion 8, where treatment with Emistim C was carried out
three times in the phase of germination, budding, flow-
ering - 87%. In 2018, for the Polyana variety, a signifi-
cant increase in the marketability of tubers occurred in
option 5, where Emistim C treated tubers, potatoes on
the seedlings and in the budding phase, flowering -
88%.

In 2019, for the Dnipryanka variety, the marketa-
bility of tubers under control was 81%, in variants 6 and
9, where Emistim C treated potatoes in the germination
phase and in the budding phase increased to -90%. For
the Polyana variety in 2019, a significant increase in
this indicator occurred in all variants, where the treat-
ment with Emistim C was carried out on potatoes. The
highest marketability of tubers was in option 8, where
potatoes were treated with Emistim C three times in the
phase of germination, budding, flowering - 89% (Table
3).

In Dnipryanka and Polyana varieties, the weight
of marketable tubers increased by 17 and 34% on aver-
age during the years of research in the case of potato
processing in the germination phase, respectively,
against 66,1 and 65,3 g in the control; the average
weight of marketable tubers at 11,5 and 22,.3 g (at 66,1
and 65,3 g in the control); marketability - by 10 and
13%, against 81,1 and 76,8% in control.

In 2017, there was a slightly lower content of dry

matter and starch over the years of research in both va-
rieties of potatoes, which is associated with excessive
moisture during the growing season of potatoes (Table
4). For the variety Dnipryanka on control the dry matter
was 19,4%, significantly increased on option 6, where
treatment with Emistim C was carried out in the germi-
nation phase up to 21,1%, starch content up to 15,0%
vs. 13,8% under control, starch yield up to 46 c / ha,
against 34.6 ¢ / ha in the control.

In 2017, for the variety Polyana there was a signif-
icant increase in dry matter content in options 6 and 10,
where Emistim C potatoes were treated in the germina-
tion phase, and twice in the budding phase, flowering
up to 17,7% with 15,8% in control, starch in appropri-
ate options up to 11,9% vs. 10,2% in the control. The
highest starch yield from 1 ha was observed in variant
6, where potatoes were treated in the germination phase
and amounted to 40,7 ¢ / ha against 29,1 ¢ / ha in the
control.

The Dnipryanka variety is characterized by higher
indicators of dry matter and starch than Polyana.

In 2018, for the Dnipryanka variety, the dry matter
content of the control was 21,3%, and in variant 6,
where Emistim C sprayed potatoes in the germination
phase, it increased significantly to 24,3%. Since there
is a direct correlation between the dry matter and starch
content in potato tubers, the starch content increased to
17,8% in this variant. The yield of starch increased
from 31,4 ¢/ hato 44,9 ¢/ hain option 6 and to 45,6 ¢
/ hain option 10, where the potatoes were treated in the
budding and flowering phases. For the Polyana variety
in 2019, as in the previous year, there was a tendency
to reduce the quality of potatoes while increasing the
frequency of cultivation by the growth regulator Emis-
tim C.
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Table 4

Influence of methods and terms of application of growth regulator Emistim C on the quality of potato tubers
(2017-2019)

Content on raw weight
2 dry matter,% starch,% starch yield, ¢/ ha

2 ® ® )
=2 = S 2 & = S 2 & = 3 2 &
o o o o 5 o o o s o o o s
N N N > N N N > N N N >

© © ©

Variety Dnipryanka
1. 22,7 |213 194 |211 |164 |151 |138 |151 [323 [314 |346 |328
2. 22,3 227 |198 |216 |160 |164 |144 |156 |378 |36,7 |39,7 | 381
3. 22,3 | 232 |204 |220 |160 |168 |140 |156 |379 [360 |432 |390
4. 225 |235 |200 |220 |162 |17,1 |140 |158 |355 |405 |425 | 395
5. 219 234 |201 |218 |157 |170 |146 |158 |352 |37,2 |46,0 | 395
6. 223 243 |211 |226 |160 |17.8 |150 |16,3 |40,3 [449 |466 |439
7. 232 | 228 20,7 |222 |168 |165 |145 |159 |370 [365 |431 |389
8. 21,7 1229 |210 |219 |155 |166 |141 |154 |357 |458 |385 | 400
9. 239 228 |206 |224 |175 |164 |147 |16,2 | 40,6 |438 |40,0 |415
10. 23,1 231 |202 |221 |16,7 |16,7 |149 |16,1 |404 |456 |413 |424
11 22,3 237 |208 |223 |160 |173 |140 |158 |35 40,1 | 376 | 376
Variety Polyana

1. 20,1 |200 |158 |186 |140 | 140 |10,2 |12,7 |323 |49,7 |291 |37,0
2. 20,1 | 199 |164 |188 |140 |139 [108 |129 |37,7 |556 |326 |420
3. 18,3 19,4 17,4 | 18,4 12,4 13,4 11,6 12,5 34 49,5 39,4 41,0
4. 195 [192 |163 |183 |135 |132 |106 |124 |342 |546 |346 |411
5. 193 |204 |168 |188 |133 |143 |111 |129 |338 |565 |376 |426
6. 189 |185 |17,7 |184 |130 |126 |119 |125 |36,9 |593 |40,7 | 456
7. 17,4 19,8 17,5 | 18,2 11,6 13,7 11,7 12,3 31,6 54,3 38,8 41,6
8. 204 |196 |169 |190 |143 |136 |112 |130 |37,3 |63 374 | 459
9. 183 |196 |17,6 |185 |124 |136 |118 |126 |332 |57,9 |393 |435
10. 193 188 |17,7 |186 |133 |129 |119 |12,7 |360 |611 |399 |457
11 18,7 182 16,2 |17,7 |128 [123 |106 |[119 |355 |556 |349 |420

In 2019, the studied methods did not significantly
affect the dry matter and starch content in tubers of
Dnipryanka variety, and for Polyana variety there was
a tendency to reduce the dry matter and starch content
with increasing number of treatments by the growth
regulator.

On average for 2017-2019 for the variety
Dnipryanka the maximum dry matter content was es-
tablished during the processing of potatoes by Emistim
C in the phase of full germination and was 22,6%
against 21,1% in the control, and starch — 16,3%,
against 15,1% on control.

For Polyana variety, on average over the years of
research, the maximum content of dry matter and starch
was noted in option 8, where potatoes were treated
three times in the phase of germination-budding-flow-
ering and was 12,5 and 13,0%, respectively.

The yield of starch per hectare increased signifi-
cantly for all variants of the experiment, but for the va-
riety Dnipryanka had a higher rate for the variant where
potatoes were treated with Emistim C in the germina-
tion phase, and was — 43,9 ¢ / ha, which is 1,3 times
more than control, for the variety Polyana — 45,6 ¢ / ha,
which is 1,2 times more than in the control.

Conclusions

1. On average, in 2017-2019, the treatment of po-
tatoes with the growth regulator Emistim C was more
effective than immediately before planting tubers. In
the varieties Dnipryanka and Polyana, the highest yield

was obtained in variant 6, where the growth regulator
Emistim C potatoes were cultivated in the germination
phase, respectively — 27,2 and 31,3t/ ha.

2. It is established that on average for 2017-2019,
there was a significant increase in the number of tubers
under the bush in varieties Dnipryanka and Polyana,
when processing potatoes in the germination phase, re-
spectively, 13 and 18,5 pcs., Against 9,9 and 14, 3 pcs.
on control; the weight of marketable tubers increased to
77, and 87,6 g, respectively, against 66,1 and 65,3 g in
the control; marketability respectively 89,3 and 87,1%,
against 81,1 and 76,8% under control.

3. Methods and terms of processing by the growth
regulator had a greater effect on the content of dry mat-
ter and starch in the tubers of potatoes of the Dnipro
variety. On the Polyana variety, the methods did not
significantly affect these indicators. The Dnipryanka
variety was characterized by higher indicators of dry
matter and starch than Polyana. The greatest effect was
obtained for the Dnipryanka variety in variant 6, where
potatoes were treated with the growth regulator Emis-
tim C in the phase of full germination, the dry matter
and starch content was 22,6 and 16,3%, respectively.
For the Polyana variety, there is a tendency to increase
these indicators in option 8 with three-time treatment of
potatoes with Emistim C in the phase of germination,
budding, flowering, respectively, dry matter and starch
—19,0 and 13,0%.
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