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3a00eBaHMs, OCOOCHHO ITPH BBICOKOM YPOBHE 3aCIIO-
péHHOCTH ceMsH. B cBs3u ¢ 3THM, Lenb HalMX Hcclie-
JIOBAaHUH 3aKII0YaIach B OLIEHKE OMOJIOTHYECKOH (-
(heKTMBHOCTH XMMHUYECKHX IpenaparoB, IpUMEHse-
MBIX B IIPOM3BOJCTBE JJIsl KOHTPOJS pa3BUTHUS
BO30yIuTEINsT TBEPION TOJIOBHH HILICHUIIBI.

B kauecTBe marepuasna ucciieJoBaHUM UCIOJIb30-
BAJICS CEMEHHON MaTepHasl O3MMOH MIICHHIBI COpTa
Muponosckas 808. CeMeHa MIICHHUIIBI 3apakaid Te-
nrocriopamMu Bo3Oyautenst TBEpnoi ronosuu (Tilletia
caries Tul.) u3 pacuera 2 rpamma crop Ha 100 rpamm
cemsH [3]. 3areM ux 00OpabaThHIBAIM XHMMHUYECCKHMHU
npenapatamMu. B KoHTpose ceMeHHOW MaTepuan ObuT
0e3 00paboTku. Uepe3 CyTKU CeMEHa BHICEBAIH Ha Jie-
nsekax. [nomans aensuku 0,3 M2, HOBTOPHOCTB Y€ThI-
péxkpatHad. [lo qoCTHKEHUIO PaCTEHUSMHU MILIEHULIBI
(ha3pl BOCKOBOW CMENOCTH MX yOUpald ¢ JENSHOK U
OIIPEJICISUTH KOJIMUYECTBO 30POBBIX U OOJBHBIX KOJIO-
cheB. PacmpocTpaHeHHOCTh 3a00sieBaHUs U OHONIOTH-
4eCKyI0 3 (GEKTHBHOCTh HCIIBITBIBAEMBIX MPEIapaToB
PACCUYHUTHIBAIU COTIIACHO OOLICTIPUHSITHEIM (HOpPMYIIaMm.
Crnenyer OTMETUTh, YTO HUCHBITAHHUE IIPENapaToB MpHU
Oonee Hm3KOM MHPeKknoHHOM Harpyske (0,1 — 0,15 T

crop Ha 100 T ceMsiH) He MO3BOIMIIO AU hHEpEeHITHPO-
BaTh (YHTUIMIBI 10 ypoBHIO 3¢dexTuBHOCTH. Bee
IpenapaThl HOJTHOCTHIO MHTHOMPOBAJH pa3BUTHE 3200-
neBaHusl. B 3TuX yciaoBusX ObLIO IPaKTUYECKH HEBO3-
MOXHO CHE€JaTh KaKue — MO0 BBIBOJBI O IPEUMYIIE-
CTBax TOTO MJIM MHOTO cpeacTBa. [1o aToit nprunne s
BBISIBJICHUS] HauOonee A(PQPEKTUBHBIX (YHTUIHIOB
MPUMEHSUICS JOCTATOYHO J>KECTKHUH HH(EKIIMOHHBIN
¢oH c Harpy3koii 2 T criop Ha 100 T cemsH.
HccnenoBanus 1Mo M3y4eHHIO BIMSHUS (YHTUIIN-
JIOB Ha Pa3BUTHE BO30YAHUTENS TBEPAOH TOJIOBHU O3U-
Mol mmeHuns! nposoaunuce B 2010-2018 rr. Ycra-
HOBJIEHO, YTO B YCJIOBHAX MCKYCCTBEHHOTO HMH(EKIIH-
OHHOTO (OHa HE BCE HCIBITHIBAEMbIE IIpeTapaThl
obnamany oguHAKOBOU 3P PeKTHUBHOCTEIO (Tabmuia 1).
3a ro/ipl UCTIBITAHUS HAWTydITui okaszatensb (99,5 %)
6bu1 y pyrrunuaa Jusunenn Crap, npuMeHsIeMOro B
pekomeHaoBaHHON HOpMe pacxona (1 1/t). OH mpakTH-
YEeCKH ITOJTHOCTHI0 MHTHOMpPOBAT Pa3BUTHE IATOTCHA.
buonornueckas s pexruBHOCTh npenapatoB Buan TT
n Pakcun Obuta mHmke — 93,2 m 96,9 %, cooTBer-
ctBeHHO. [lopakeHne pacTeHMid O3MMOM MILIEHHUIIBI
rpubom Tilletia caries B KOHTpoJie HAaXOOUIOCH Ha
ypoBHe 38,5 %.
Tabmuma 1

D¢ dekTHBHOCTL MPOTPABUTEIICH CEMSH MPOTUB BO30YIUTENS TBEPIOM TOJOBHU 03UMOM MIIICHHIIBI
(cpenuee 32 2010 — 2018 rT.)

IIpenapar, HOpMa pacxoaa [TopaxeHnue TBEP 0¥ TONOBHEH, Yo Buonornueckas 3 pekTHBHOCTD, %o
Jusunenn Crap KC, 1 n/t 0,2 99,5
Paxcun KC, 0,5 i/t 1,2 96,9
Buan TT BCK, 0,4 i/t 2,6 93,2
KonTpons 38,5 -

Takum 00pa3oM, HCIOIB30BaHUE JKECTKOTO HH-
(hexmoHHOTO (POHA TIO3BOIWIO TONYYUTH TOCTOBEP-
HBIE JJaHHBIE O OHosornyeckoit apdexruBHocTH PyH-
THLUI0B-TIPOTPABUTEICH CEMSH, IPUMEHIEMBIX B IIPO-
W3BOJICTBE Uil OOphOBI ¢ BO30OymuTeneM TBEPHOH
TOJIOBHH IIEHUIIBI. BEISBIIEH HanOoOIee NEHCTBEHHBIN
npenapat — Jusunena Crap, CHUXKAIOUMHA pa3BUTHE
3aboneBanns Ha 99,5 %. Pe3ynmpraTel mMcciemoBaHMA
MOT'YT OBITh UCIIOJIb30BaHBI B TPAKTUKE CEILCKOTO XO-
3STCTBA, TPH BBIOOPE ONTHMAIBHOTO CPEACTBA JUIS
MPE/ANOCEBHOM TMOJITOTOBKM CEMEHHOI'0 Marepualia
MIICHALBI.
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YIELD AND QUALITATIVE PROPERTIES OF WINTER RAPESEED HYBRIDS DEPENDING ON
THE APPLIED NORMS OF FERTILIZERS AND TERMS OF SOWING

Abstract

Matsera O.
Vinnytsia National Agrarian University,
Vinnytsia

The most significant impact on the formation of winter productivity rapeseed had sowing dates, and a hybrid

reaction to this indicator was observed. Thus, on average over the years of research, the maximum yield was
achieved by early-maturing hybrid Exotic for the first sowing period with the application of the maximum fertilizer
N240P120K240 - 4.10 t / ha. The lowest level of yield, on average over the years of research, was obtained by the
middle-late hybrid Exagon for the first sowing period in the control variant without fertilizer application - 0.77 t/
ha. The amount of fertilizer applied also significantly affected the yield of plants, which is confirmed by the results
of analysis of variance. Thus, the influence of fertilizer on the formation of the yield of hybrid Exotic was 84%,
hybrid Excel - 90% and Exagon - 85%.

It is established that the increase in the rate of fertilizer affected the change formation of qualitative indicators
of seeds. Thus, the value of the acid number decreased with increasing norm, the best values of the acid number
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were in the hybrid Exagon for the first sowing period - 1.38-1.10 mg KOH / g. The sowing period and the fertilizer
variant influenced the change in the value of erucic acid content in winter rape seeds, while the increase in the
fertilizer rate led to an increase in its content in the seeds. The accumulation and content of glucosinolates did not
depend on the time of sowing, and fertilizer had a significant effect on this indicator - the content of glucosinolates
increased with increasing amount of fertilizers. The protein and oil content were influenced by the studied factors
- the maximum value of protein content in hybrids Exotic and Excel was observed during the second sowing period
on August 21 and increased with increasing fertilizer from 19.07 to 22.57% and from 19.57 to 22.65%. Plants of
winter rapeseed hybrid Exagon formed the highest protein values during the third sowing period on September 5
- from 19.33 to 22.35%. The maximum value of oil content (total yield) in all hybrids was obtained in the variant
with the introduction of N24oP120K240: in the hybrid Exotic - 1.85 t / ha for the first sowing period, in the hybrid
Excel - 1.76 t/ ha for the third sowing period and in hybrid Exagon - 1.71 t/ha for the second sowing period.
Kewwords: winter rapeseed, hybrids, yield, quality, sowing terms, fertilizer rates.

Introduction. The area under winter rapeseed in
Ukraine and around the world is constantly expanding,
rapeseed is one of the leading oilseeds, due to the rapid
growth in demand for its seeds in Europe for the pro-
duction of bioethanol.

An important integral indicator of the productivity
of winter oilseed rape in ontogenesis is the value of its
yield. Seeding density, its moisture content, light, tem-
perature regimes and biological features of a hybrid or
variety determine its productivity. Optimal supply of
plants with the main nutrients is an important condition
for obtaining high yields.

A modern feature of agriculture in Ukraine is to
increase the area under this crop, because it solves a
number of issues and problems of agriculture, namely -
the shortage of vegetable oil and protein, improve phy-
tosanitary condition and soil structure, expand the com-
position of winter crops, enrich the soil with organic
matter. A lot of researchers devoted their investigations
to the problem of rapeseed yield and quality improve-
ment all over the world [1-10].

Thus, the yield of winter rapeseed hybrid Exotic
increased with increasing fertilizer rate and varied de-
pending on the sowing period (Table 1).

Table 1

Yield of winter rapeseed hybrid Exotic, t / ha
(average 2012-2015)

. . - Indicators of
;’:msfr;e;t%;esg&ll«ia:g Mlnﬁrzaelr:ertl Year average deviation variation
2013 | 2014 | 2015 tha | % X£Sx V, %
NoPoKo 1,05 1,17 | 0,92 1,05 - - 1,05+0,13 | 11,9%
10.08 NesoP30Kso 1,93 2,23 | 1,85 2,00 0,95 | 47,5 | 2,00+0,20 | 10,0%
the second decade | Ni2oPsoK120 2,69 3,49 | 2,79 2,99 1,94 | 64,9 | 2,99+0,44 | 14,6%
of August N150P30K1s0 3,37 4,17 | 3,47 3,67 2,62 | 71,4 | 3,67+0,44 | 11,9%
N240P120K240 3,70 4,70 | 3,90 410 3,05 | 74,4 | 4,10+0,53 | 12,9%
NoPoKo 0,96 1,15 | 0,90 1,00 - - 1,00+0,13 | 13,0%
21.08 NsoP30Kso 1,76 2,16 | 1,64 1,85 0,85 | 45,7 | 1,85+0,27 | 14,7%
the third decade of | NioPeoKizo 2,28 291 | 2,44 2,54 1,53 | 60,2 | 2,54+0,33 | 12,9%
August N150P30K1s0 2,67 3,47 | 2,77 2,97 1,96 | 66,0 | 2,97+0,44 | 14,7%
N240P120K240 3,83 467 | 3,72 4,07 3,06 | 75,2 | 4,07+£0,52 | 12,8%
NoPoKo 0,85 0,98 | 0,73 0,85 - - 0,85+0,13 | 14,7%
05.09 NsoP30Kso 1,48 1,67 | 1,28 1,48 0,63 | 42,6 | 1,48+0,20 | 13,2%
the first decade of | Ni20PsoKi2o 2,00 2,28 1,91 2,06 1,21 | 58,7 | 2,06+0,19 | 9,4%
September N1goPgoK1s0 2,50 3,19 | 2,52 2,74 1,89 | 69,0 | 2,74+0,39 | 14,4%
N240P120K240 2,89 3,69 2,99 3,19 2,34 | 73,4 | 3,19+044 | 13,7%
Factor The sum of the Degrees of Middle square =
squares freedom
A (sowing date) 1,237 2 3,093 25,64
B (fertilizer) 14,703 4 11,027 91,42
Interaction of AB 0,368 8 0,276 2,29
Error in the group 3,619 30 0,121 -
Total 19,927 44 - -
Table of impacts and LSD
Factor The impact LSD
A (sowing date) 0,07 0,12
B (fertilizer) 0,84 0,16
AB (interaction) 0,02 0,27
Remainder 0,07 -
Accuracy of the experiment 3,87%
Data variation 44,82%

Source: made by the author on the basis of own research
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Increasing the yield of winter rapeseed is a key
condition for the development of the rapeseed industry.
An important reserve for increasing the gross harvest of
rapeseed is further improvement of agricultural cultiva-
tion techniques: the use of high-yielding and high-oil
hybrids of winter rape with the use of intensive cultiva-
tion technology, including the use of optimal sowing
dates, fertilization system, crop protection and tillage
system, etc.

The maximum yield of 4.70 t / ha was achieved for
the first sowing period when applying N24oP120Kz40 in
2014, the minimum - 0.73 t / ha for the third sowing
period on September 5 in the version without fertilizers
in 2015. In general, the lowest yield levels were ob-
tained in 2015, which was a consequence of adverse
weather conditions.

On average over three years, the yield level for the
first sowing period increased from 1.05 t/ ha in the var-
iant without fertilizer application to 4.10 t / ha in the
variant with maximum fertilizer, which in physical
weight was 3.05 t / ha and 74 , 4 percent. The average
yield at the time of sowing was 2.76 t / ha.

During the second sowing period, the yield in-
creased from 1.00 to 4.07 t/ ha, so the increase was 3.06
t / ha and 75.2%. According to the sowing period, the
average yield was 2.49 t / ha.

The third sowing period on September 5 was char-
acterized by the lowest yield, which ranged from 0.85 t
/ ha in the version without fertilizers to 3.19 t/ ha in the
version with the application of N2sP120K240, Which in
physical weight was 2.34 t / ha and in percent - 73.4%.
The average yield at the time of sowing was 2.06 t / ha.

Thus, according to the results of research, plants
of the Exotic hybrid formed the highest level of yield
during the first sowing period - 2.76 t / ha.

The results of two-factor analysis of variance in-
dicate that the tabular value of the criterion with de-
grees of freedom vi = 2 and v, = 30, Fpe = 3.32;
25,64> Faple, respectively, the data contradict hypothe-
sis Ho, and it should be assumed that the levels of factor
A have an impact on the average result, as well as the
tabular value of the criterion with degrees of freedom
vi =4 and v = 30, Feaple. = 2.69; 91,42> Fpie, respec-
tively, the data contradict hypothesis Ho, and it should
be assumed that the levels of factor B have an impact
on the average result, and the tabular value of the crite-
rion with degrees of freedom v; = 8 and vz = 30, Fraple.
= 2.27; 2.29> Fupie, respectively, the data contradict hy-
pothesis Ho, and it should be assumed that the levels of
factors A and B have an impact on the average result.

Since the null hypothesis about the interaction ef-
fect was rejected, it can be concluded that the combina-
tion of factors A and B has a significant effect on the
average result. Evaluation of the strength of the studied
factors on the result showed that the formation of yields
of winter rapeseed hybrid Exotic was most affected by
the rate of fertilizer - the share was 84% (influence of
sowing time - 7%, interaction factors - 2%, residue -
7%).

The formation of the yield of the Excel hybrid was
also affected by fertilizer, sowing time and weather
conditions (Table 2).

Thus, the maximum yield value of the Excel hy-
brid 4.40 t / ha was obtained during the second sowing
period on August 21 when NaoP120K240 Was applied in
2014. Yields of 4.15 t / ha were obtained during the
same sowing period in the variant with application of
N1soPaoKiso, With a slight difference in yield, which was
0.02 t / ha, compared with this variant was obtained
with the application of N2soP120K240 during the third
sowing period. September 5.

Table 2

Yield of winter rapeseed hybrid Excel, t/ ha
(average 2012-2015)

Temperature-calen- . . Year deviation Indicators of varia-
dar terms of sow- Mln;e_ral ferti- 2013 | 2014 | 2015 | @verage |y o tion

ing izers a () XiSx V. %

NoPoKo 1,08 | 1,19 | 0,96 1,08 - - 1,08+0,12 | 10,7%

10.08 NeoP30Keo 1,62 1,8 1,44 1,62 0,54 | 33,3 | 1,62+0,18 | 11,1%

the second decade | NixoPeoKi2o 2,03 | 2,33 | 1,89 2,08 1,00 | 48,1 | 2,08+0,22 | 10,8%

of August N180PgoK1s0 252 | 312 | 281 2,82 1,74 | 61,7 | 2,82+0,30 | 10,7%

N240P120K240 3,30 | 4,10 | 3,40 3,60 2,52 | 70,0 | 3,60+0,44 | 12,1%

NoPoKo 1,01 | 1,10 | 0,89 1,00 - - 1,00+0,11 | 10,5%

21.08 NeoP30Keo 161 | 184 | 1,39 1,61 0,61 |379 | 1,61+0,23 | 13,9%

the third decade of | Ni20PeoKi20 180 | 2,38 | 2,23 2,14 1,14 | 53,3 | 2,14+0,30 | 14,1%

August N180PgoK 180 3,35 | 415 | 3,45 3,65 2,65 | 726 | 3,65+0,44 | 11,9%

N240P120K240 3,55 | 4,40 | 3,45 3,80 2,80 | 73,7 | 3,80+0,52 | 13,7%

NoPoKo 092 | 1,12 | 0,87 0,97 - - 10,97+0,13 | 13,6%

05.09 NeoP30Keo 152 | 1,75 | 1,30 1,52 0,55 | 36,2 | 1,52+0,23 | 14,8%

the first decade of | Ni20PsoKiz2o 2,74 | 295 | 2,31 2,67 1,70 | 63,7 | 2,67+0,33 | 12,2%

September N180PgoK 180 3,12 | 392 | 3,22 3,42 2,45 | 71,6 | 3,42+044 | 12,7%

N240P120K240 3,37 | 4,17 | 3,47 3,67 2,70 | 73,6 | 3,67+0,44 | 10,7%
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Factor The sum of | Degrees of free- Middle square I
squares dom

A (sowing date) 0,141 2 0,353 3,427

B (fertilizer) 15,163 4 11,372 110,363

Interaction of AB 0,47 8 0,352 3,419

Error in the group 3,091 30 0,103 -

Total 18,865 44 - -
Table of impacts and LSD

Factor The impact LSD

A (sowing date) 0,01 0,14

B (fertilizer) 0,90 0,18

Interaction of AB 0,03 0,31

Remainder 0,06 -

Accuracy of the experiment 4,45%

Data variation 45,08%

Source: made by the author on the basis of own research

Difficult weather conditions in 2012-2013, which
were due to insufficient rainfall during the period Au-
gust-October, had a negative impact on the formation
of winter rapeseed yields.

The spring restoration of vegetation was also com-
plicated, when in the conditions of Vinnytsia region at
the beginning of the second decade of March 2013 the
monthly norm of snow per day fell and the temperature
dropped to -14.6 °C, which led to a decrease in yield.
The minimum yield of 0.87 t / ha was obtained for the
third sowing period in the variant without fertilizer ap-
plication.

The maximum yield of the hybrid 3.8 t / ha, on
average for three years of research, was obtained during
the second sowing period on August 21 with the appli-
cation of N2aoP120K240, Which exceeded the option with-
out fertilizer by 2.80 t / ha, which in percentage terms
was 73, 7%. The average yield on the sowing period
was 2.44 t / ha, exceeding the average value on the first
sowing period by 0.20 t/ ha and was close to this figure
for the third sowing period, differing only by 0.01 t /
ha.

During the first sowing period on August 10, the
yield increased from 1.08 t / ha in the variant without
fertilizer application to 3.60 t/ ha in the variant with the
maximum fertilizer N2soP120K240. The average yield at
the time of sowing was 2.24 t / ha. The third sowing
period on September 5 was characterized by an average
yield of 2.45 t/ ha, with indicators ranging from 0.97 to
3.67t/ha.

The conducted two-factor analysis of variance in-
dicates that the tabular value of the criterion with de-
grees of freedom v, = 8 and v, = 30, rraple. = 2.27; 3,42>
F wble, respectively, the data contradict hypothesis Ho,
and it should be assumed that the levels of factors A
and B have an impact on the average result. Also, the
levels of factors A and B separately affected the aver-
age result - (factor A) 3.43> Fpe, (Factor B) 110.36 >
F wble. accordingly, the data contradict hypothesis H.

Estimation of the strength of the influence of the
studied factors on the result showed that the formation

of winter rapeseed yield of the Excel hybrid was most
intensively influenced by the fertilizer rate - the share
was 90% (influence of sowing period - 1%, interaction
of factors - 3%, residue - 6%).

The yield of Exagon hybrid changed under the in-
fluence of fertilizer and depended on the sowing period
(Table 3).

Among the three studied hybrids, the most produc-
tive on average over the years of research was Exotic,
whose average yield exceeded the yield of the hybrid
Excel by 0.06 t/ ha, and the yield of the hybrid Exagon
- by 0.23t/ ha.

According to the results of two-factor analysis of
variance, the following can be stated: the tabular value
of the criterion with degrees of freedom v, =2 and v, =
30, F tale. = 3.32; then 19,32 > F pie., SO the data con-
tradict the null hypothesis, and it should be assumed
that the levels of factor A have an impact on the average
result. The tabular value of the criterion with degrees of
freedom vi =4 and v, = 30, F tbie. = 2.69; then 107,52
> F wple, SO the data contradict the null hypothesis, and
it should be assumed that the levels of factor B have an
impact on the average result. The levels of factors A
and B (interaction) also have an impact on the average
result - F wpie. = 2.27; 4.43 > F tape.

Evaluation of the strength of the studied factors on
the result showed that the formation of winter rapeseed
yield of hybrid Exagon was most affected by the rate of
fertilizer - the share was 85% (influence of sowing time
- 5%, interaction of factors - 4%, residue - 6%).

The range of variability and the coefficient of var-
iation varied depending on the sowing date and ferti-
lizer variant. The coefficient of variation in the yield of
hybrid Exotic for the first sowing period ranged from
11.9 to 12.9%, which averaged 12.3%, for the second
sowing period - 13.6% and for the third - 13.0%. The
average value of the coefficient of variation in yield in
the hybrid Excel for the first sowing period was 11.1%,
for the second - 12.9% and for the third - 13.1%.
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Table 3

Yield of winter rapeseed hybrid Exagon, t / ha
(average 2012-2015)

Temperature-Calen- |\ yio o) forti- Year deviation Indicators of
dar terms of sow- lizers average variation
ing 2013 | 2014 | 2015 tha | % X+£Sx V, %
NoPoKo 0,76 | 0,88 | 0,68 0,77 - - 10,77+0,10 | 13,0%
10.08 NeoP30Keo 138 | 165 | 1,34 1,46 0,69 | 47,3 | 1,46+0,17 | 11,6%
the second decade | Ni120PsoKizo 186 | 2,33 | 1,96 2,05 1,28 | 62,4 | 2,05+£0,25 | 12,1%
of August N1goPgoK 180 249 | 281 | 2,29 2,53 1,76 | 69,6 | 2,53+£0,26 | 10,4%
N240P120K240 247 | 3,07 | 2,55 2,70 1,93 | 71,5 | 2,70+0,33 | 12,1%
NoPoKo 0,84 | 099 | 0,73 0,85 - - 10,85+0,13 | 15,3%
21.08 NeoP30Keo 133 | 165 | 1,28 1,42 0,57 | 40,1 | 1,42+0,20 | 14,1%
the third decade of | Ni20PsoK120 2,26 | 2,66 | 2,16 2,36 151 | 64,0 | 2,36+0,26 | 11,2%
August N1goPgoK1s0 3,05 | 385 | 315 3,35 2,50 | 74,6 | 3,35+0,44 | 13,0%
N240P120K240 3,3 4,22 | 3,87 3,80 2,95 | 77,6 | 3,80+0,46 | 12,2%
NoPoKo 098 | 1,14 | 0,88 1,00 - - 1,00+0,13 | 13,1%
05.09 NeoP30Keo 1,57 1,8 1,35 1,57 0,57 | 36,3 | 1,57+0,23 | 14,3%
the first decade of | NioPsoKi2o 207 | 2,71 | 2,27 2,35 1,35 | 57,4 | 2,35+0,33 | 13,9%
September N1goPgoK1s0 3,14 | 394 | 3,24 3,44 2,44 | 70,9 | 3,44+0,44 | 12,7%
N240P120K240 3,16 | 3,96 | 3,26 3,46 2,46 | 71,1 | 3,46+0,44 | 12,6%
Factor Tt;(eqj:rrgsof Degreg(s)r%f free- Middle square F
A (sowing date) 0,702 2 1,756 19,329
B (fertilizer) 13,025 4 9,769 107,526
Interaction of AB 0,537 8 0,403 4,434
Error in the group 2,726 30 0,0909 -
Total 16,991 44 - -
Table of impacts and LSD
Factor Cuna BIIMBY HIP
A (sowing date) 0,05 0,11
B (fertilizer) 0,85 0,15
Interaction of AB 0,04 0,26
Remainder 0,06 -
Accuracy of the experiment 3,99%
Data variation 46,08%

Source: made by the author on the basis of own research

The coefficient of variation of yield of hybrid Ex-
agon for the first sowing period on August 10, depend-
ing on the fertilizer rate varied from 13.0 to 12.1%,
which averaged 11.8%, for the second sowing period
on August 21, it varied from 15.3 to 12 , 2%, which
averaged 13.2%, and during the third sowing period the
change in value occurred from 13.1 to 12.6%, which
averaged 13.3%. In general, the coefficient of variation

in the yield of the studied hybrids was at the average
level (10-20%), which indicates the reliability of the
obtained experimental data.

Among the three studied winter rape hybrids and
three sowing dates, on average over the years of re-
search, the highest yield was obtained by Exotic hybrid
for the first sowing period on August 10 - 2.76 t / ha

(Fig. 1).
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Figure 1.

The influence of temperature-calendar terms of sowing on the formation of yields of winter rapeseed hybrids
Source: made by the author on the basis of his own research

To analyze the impact of the fertilizer system on the obtained yield, its average value for each sowing period

was calculated and Figure 2 was constructed.
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WEXAGON 0.88 148 225 3,11 332

Figure 2. The influence of fertilizer system on the formation of winter rapeseed hybrids yields
Source: made by the author on the basis of his own research

Modern agriculture has acquired a high technolog-
ical level, which requires more accurate processing of
new techniques and methods studied by science. The
further the technological methods are introduced, the
less noticeable the difference between them, it is diffi-
cult to predict their qualitative development over time.

Therefore, there is a need to develop models for the de-
velopment of the results, for which it is necessary to
apply mathematical and statistical methods of study
and calculation.

The results of the correlation-regression analysis
reliably determined the dependence of yield on the ele-
ments of the yield structure (Table 4).
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Mathematical models of the dependence of the actual yield and elements

of the yield structure of the winter rapeseed hybrid

Table 4

Indexes Rearession equation Correlation Coefficient of de-
g g coefficient, R termination, D

EXOTIC

Number of plants per 1 m?, pcs. y =0,939x? + 5,2911x + 22,391 0,933 87,9

g:se number of pods on the plant, |\ _ ¢ sag6y2 1 4 9780x + 92,706 0,787 72,4

Weight of 1000 seeds, g y = 4,6686x° + 79,068x + 82,511 0,966 93,6

EXCEL

Number of plants per 1 m?, pcs. y = 0,3722x? + 11,155x + 22,505 0,796 63,4

g:: number of pods on the plant, | -y _ 67052 + 4 184 + 95,549 0,648 52,4

Weight of 1000 seeds, g y = 4,9851x? + 119,88x + 119,88 0,827 68,5
EXAGON

Number of plants per 1 m?, pcs. y = 1,4396x° + 3,0312x + 27,321 0,858 74,9

g:: number of pods on the plant, | _ ¢ h34.2 1 1 873y + 94,864 0,866 75,0

Weight of 1000 seeds, g y = 11,436x° + 56,011x + 116,61 0,875 77,3

Source: made by the author on the basis of his own research

The established correlation coefficients make it
possible to characterize the interaction of features with
each other. Positive correlation coefficients indicate a
relationship between traits in which an increase in one
quantity increases an increase in another. A negative
correlation indicates a decrease in the magnitude of one
trait with an increase in another. It is assumed that at r
<=+ 0.3 the correlation dependence is weak; at r =+ (.3-
0.7 - average; at r >+ 0.7-1.0 - strong.

The correlation coefficient indicates only the de-
gree of connection in the variation of two variables, but
does not allow to judge how quantitatively one quantity
changes as the other changes. This question is answered
by regression analysis.

The results shown in the table show that the corre-
lation coefficient between yield and the main elements
of the yield structure is from 0.648 to 0.966, which in-
dicates a strong correlation between these arrays of val-
ues. The coefficient of determination used as a measure
of the dependence of the variation of the dependent var-
iable on the variation of the independent variables, ie
the extent to which the obtained observations confirm
the model. Thus, the variation in yield depends on the
elements of the yield structure by 52.4-93.6%, depend-
ing on the hybrid.

Analyzing the obtained results, we can conclude
that the sowing time and the level of mineral nutrition
significantly affect the change in the yield of winter
oilseed rape, which is also confirmed by the results of
analysis of variance, which indicates the influence of
individual factors and their interaction on the average
result.

The importance of high quality vegetable oil for
food and industrial purposes is difficult to overestimate.
In this light, rapeseed, which contains about 35-45% of
low-drying oil, with an iodine value of 101, 20-26%
protein and 17-18% carbohydrates, has an advantage in
the food market compared to other oilseeds and ranks
third. on the world oil market after palm and soybean
oils.

Rapeseed, one of the most productive crops of the

Cruciferae (Brasicaceae) family, whose oil contains a
large amount (approximately 50-80% of the total oil) of
erucic (cis-13-docosaic) acid with the following chem-
ical formula: CH3 ( CH2) 7CH = CH (CH2) 11COOH
and other unsaturated fatty acids: oleic, linoleic, lino-
lenic and saturated fatty acids: stearic and palmitic.
Rapeseed oil also contains thioglycosides (glucosin-
olates), which are compounds that are broken down by
hydrolysis to form isothiocyanates - substances that
have toxic properties and can irritate mucous mem-
branes, respiratory organs, and even affect the activity
of the thyroid gland. The unique biological and chemi-
cal properties of rapeseed oil provide the possibility of
its use not only for food but also for technical purposes.
Therefore, it is the composition and ratio of fatty acids
in rapeseed oil, and determine the direction of its appli-
cation. Thus the analysis of an estimation of qualitative
indicators of grain of winter rape depending on ele-
ments of technology of cultivation has crucial value and
urgency for producers of our region.

Rapeseed can be used to produce biodiesel using
oil as the main raw material. This necessitates the crea-
tion of varieties and hybrids, the fatty acid composition
of which will correspond to special markets. Ukraine
has favorable conditions for rapeseed cultivation. Sub-
ject to the cultivation of 10% of agricultural land and a
yield of 25 kg / ha, the country can grow up to 8.5 mil-
lion tons of seeds per year, the processing of which pro-
vides about 3 million tons of biofuels per year.

Many scientists have studied the problem of stud-
ying the change in the quality of winter rapeseed grain
depending on the elements of cultivation technology. In
particular, Goysalyuk J. and Shavalyuk O., studied the
influence of sowing dates on the quality of hybrids
Artus and NPC 9800 and varieties Black Giant and
Antaria winter oilseed rape in the Western Forest-
Steppe. Rudnyk-lvashchenko O.l., Shovgun 0.0,
Ivanytska A.P. studied rapeseed varieties and hybrids
of domestic and foreign selection by biochemical com-
position, which made it possible to assess the potential
of rapeseed varieties and hybrids in terms of quality
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composition and to identify varieties with increased oil
content. Nosenko V. Such scientists as Koval G.V. and
Novak V.G. were engaged in the analysis of factors in-
fluencing the quality of rapeseed production in Ukraine
(namely soil-climatic, agrotechnical and genetic fac-
tors) and the quality of oil as a final product. character-
istics of varietal characteristics of winter oilseed rape
by applicants.

Rapeseed for industrial processing must meet cer-
tain technical requirements. According to DSTU 4966:
2008, rapeseed of the highest class, ie intended for food
purposes, must contain a mass fraction of erucic acid in
the oil not more than 1.5% and not more than 20.0 pmol
/ g glucosinolates. Restrictive standards for rapeseed
harvested indicate that the acid value of the oil in the
seed should not exceed 3.5 mg KOH / g and baseline
standards for rapeseed harvested and supplied set the
oil content at 36% in dry matter. The main quality indi-
cators used to characterize the degree of freshness of fat
is the acid number, which is regulated by standards for
all types of dietary fats. This is a conditional value, ex-
pressed in milligrams of potassium hydroxide, which is
necessary to neutralize the free fatty acids present in 1
g of oil and is the difference between the saponification

number and the ether number. The acid number con-
ventionally indicates the amount of free fatty acids that
did not react with glycerol. Free fatty acids impair the
taste of vegetable oil and accelerate its rancidity. Oils
used in the food industry must have a low acid number.

Analyzing the data in the table, we see that the acid
number increases with the subsequent sowing dates,
and therefore the quality of the oil deteriorates. These
values do not exceed the standard limits for rapeseed
(3.5 mg KOH / g).

Thioglycoside compounds are glucosinolates,
which are harmful sulfur-containing substances that
can cause growth retardation, reduced growth of live
weight of domestic animals, which is manifested by an
increase in the size of the thyroid gland. Rapeseed con-
tains the following glucosinolates: gluconapine, gluco-
brasicanapine and progoytrin. The results of our studies
(table 5) showed that the hybrid Exotic content of glu-
cosinolates in the first sowing period increased from
13.62 (NoPoKo) to0 20.25 (N240P120K240) ],Lm0| / o for the
second sowing period - from 14.81 to 21.54 umol / g;
from the third sowing period - from 14.67 to 19.89
umol / h.

Table 5

Influence of sowing dates and fertilizer norms on quality indicators of winter rapeseed hybrid Exotic
(average 2012-2015)

. . . Content of Total oil
Temperature-ca!endar Mlne_ral ferti- | Acid number, [ucosinolates rotein oil yield, t/
terms of sowing lizers mg KOH /g 9 umol / g P % % ha

NoPoKo 1,44 13,62 18,85 | 45,57 0,48
10.08 NsoP30Keo 1,34 15,55 19,42 | 45,33 0,91
the second decade of | Ni120PsoKi20 1,30 18,02 20,88 44 43 1,33
August N180Pa0K 180 1,25 19,21 21,21 44,76 1,64
N240P120K 240 1,13 20,25 21,84 45,17 1,85
NoPoKo 1,61 14,81 19,07 | 46,75 0,47
21.08 NsoP30Keo 1,49 16,87 20,00 | 46,02 0,85
the third decade of N120Ps0K120 1,46 19,24 21,12 45,87 1,17
August N180Pa0K 180 1,35 20,52 21,33 45,45 1,35
N240P120K 240 1,17 21,54 22,57 45,25 1,84
NoPoKo 1,50 12,45 17,79 | 45,78 0,39
05.09 NsoP30Kseo 1,40 14,67 18,65 45,05 0,67
the first decade of N120PeoK 120 1,36 17,22 19,23 | 44,90 0,92
September N180Pa0K 180 1,29 18,12 20,66 44,48 1,22
N240P120K 240 1,25 19,89 21,87 44,28 1,41

Source: made by the author on the basis of his own research

Therefore, analyzing the data in the table, we can
conclude that the sowing period does not affect the ac-
cumulation and content of glucosinolates, while there
is a clear tendency to increase their content with in-
creasing fertilizer rate.

One of the main indicators of the quality of winter
rapeseed is the oil content (Table 5). It is known that oil
and protein accumulate in rapeseed from the moment
of fertilization to full ripening of the seeds, at the same
time, seed reserves such as lipids and starch and protein
are formed from carbohydrates synthesized during pho-
tosynthesis in green parts of plants from carbon dioxide
and water.

The table shows that the protein content increased
with increasing fertilizer rate, while sowing dates did
not significantly affect the change in this indicator.

Thus, the maximum value of protein content in the hy-
brid Exotic was observed during the second sowing pe-
riod on August 21 and increased with increasing ferti-
lizer rate from 19.07 to 22.57%, during the first sowing
period the increase was from 18.85 to 21.84% and dur-
ing the third sowing period - from 17.79 to 21.87%.

The total oil yield depends on the yield, so this fig-
ure in the hybrid Exotic increased with increasing fer-
tilizer rate, reaching maximum values in the version
with the introduction of N2aoP120K240 - for the first sow-
ing period, the total oil yield was 1.85 t / ha, for the
second - 1.84 t/ ha and for the third - 1.41 t/ ha, which
gives grounds to claim that the sowing period did not
have a significant impact on the formation of this indi-
cator.

A similar tendency to change the quality of winter
rapeseed was observed in the hybrid Excel (Table 6).
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Table 6

Influence of sowing dates and fertilizer rates on quality indicators of Excel rapeseed hybrid seeds
(average 2012-2015)

Temperature-ca!endar Mine_ral ferti- | Acid number, gIucosinolatgsontemp?gtein ol ;ioefﬁdl’(:lll
terms of sowing lizers mg KOH /g umol / ¢ % % ha
NoPoKo 1,44 11,22 18,67 | 45,16 0,49
10.08 NeoP30Ks0 1,33 13,35 19,19 | 45,01 0,73
the second decade of | Ni20PsoKiz0 1,28 16,42 20,29 | 44,59 0,93
August N1goPgoK1g0 1,22 17,55 21,68 | 44,39 1,25
N240P120K240 1,09 18,88 21,86 | 44,92 1,62
NoPoKo 1,55 13,92 19,57 | 46,34 0,46
21.08 NeoP30Kseo 1,42 15,87 20,09 46,78 0,75
the third decade of | Ni120PsoKi20 1,36 18,23 21,48 | 45,99 0,98
August N1goPgoK1g0 1,29 19,68 21,87 | 46,15 1,68
N240P120K240 1,05 20,74 22,65 | 45,89 1,74
NoPoKo 1,45 12,4 17,59 | 45,66 0,44
05.09 NeoP30Keo 1,36 14,78 18,82 46,36 0,70
the first decade of N120Ps0K120 1,33 17,94 19,21 | 46,56 1,24
September N180Pa0K 180 1,29 19,23 20,25 47,19 1,61
N240P120K240 1,10 19,96 21,22 | 47,99 1,76

Source: made by the author on the basis of his own research

Thus, the minimum value of the acid number of
1.05 KOH / g was obtained for the second sowing pe-
riod on August 21 in the version with maximum ferti-
lizer; In general, the value of this indicator decreased
with increasing fertilizer rate: for the first sowing pe-
riod from 1.44 to 1.09 KOH / h and for the third sowing
period from 1.45to 1.10 KOH / h.

The content of glucosinolates during the first sow-
ing period increased from 11.22 to 18.88 umol / g, dur-
ing the second sowing period - from 13.92 to 20.74
umol / g and during the third sowing period - from
12.40 to 19.96 umol / g with increasing fertilizer rate.

The protein content was influenced by both the
sowing period and the level of fertilization, its maxi-
mum value of 22.65% was achieved during the second
sowing period with maximum fertilization. The highest
oil content was also obtained in the variant with the ap-
plication of N240P120K240 - 4799%, but for the third
sowing period on September 5.

The rate of total oil yield of Excel hybrid, which
depends on the yield and oil content in the seeds in-
creased with increasing fertilizer rate: for example, for
the first sowing period - from 0.49 to 1.62 t/ ha, for the
second sowing period - from 0.46 up to 1.74 t / ha and
for the third sowing period - from 0.44to 1.76 t/ ha, ie
the maximum value of 1.76 t / ha was obtained for the
third sowing period in the variant with the introduction
of N24oP120K 240, With this figure differed from the same
option, but for the second sowing period only by 0.2 t/
ha, which was 1.74 t / ha.

The formation of qualitative indicators of seeds of
winter rapeseed hybrid Exagon was also exposed to the
studied factors (Table 7).

It is well known that oils for food processing must
have a low acid number; Thus, according to the results
of our research, the evaluation of this indicator in plants
of the hybrid Exagon showed that all experimental var-
iants had a low value of the acid number (not more than
1.45 KOH / g), which allows the use of oil from these
plants for food purposes.

The content of glucosinolates varied depending on
the time of sowing and fertilizer option. The lowest
value of this indicator was obtained for the first sowing
period in the variant without fertilizer application -
10.84 umol / g, the highest - for the third sowing period
in the variant with NaswoP120K240 application - 21.15
umol / g, which exceeds the technical requirements by
1.15 %.

The maximum value of protein content - 22.35%
was obtained for the third sowing period in the variant
with the introduction of N24oP120K240, the minimum -
18.00% - for the first sowing period in the variant with-
out fertilizer. In general, this indicator increased with
each variant of fertilization and the next sowing period,
ie its highest values were obtained during the third sow-
ing period.

The sowing dates and fertilizer rates did not have
a significant effect on the oil content. The highest rate
of total oil yield - 1.71 t/ ha was obtained for the second
sowing period on August 21 with maximum fertiliza-
tion, the difference between this option for the first
sowing period was 0.46 t / ha for the first sowing period
and 0.14 t / ha for the third.

Among the three studied winter rape hybrids, the
best values of the acid number were in the hybrid Exa-
gon for the first sowing period - 1.38-1.10 mg KOH /g.
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Table 7

Influence of sowing dates and fertilizer rates on the quality of winter rapeseed hybrid Exagon
(average 2012-2015)

Temperature-ca!endar Mine_ral ferti- | Acid number, gIucosinolatgsontemp?gtein ol ;ioefﬁdl’(:lll
terms of sowing lizers mg KOH /g umol / ¢ % % ha

NoPoKo 1,38 10,84 18,00 | 46,68 0,36
10.08 NeoP30Keo 1,28 12,89 19,02 46,45 0,68
the second decade of | Ni20PsoKiz0 1,25 15,77 20,24 | 45,77 0,94
August N1goPgoK1g0 121 17,15 21,67 | 45,90 1,16
N240P120K240 1,10 18,67 21,93 | 46,05 1,24
NoPoKo 1,42 13,56 18,55 | 45,89 0,39
21.08 NeoP30Ks0 1,35 15,34 19,59 | 45,78 0,65
the third decade of | Ni120PsoKi20 131 18,01 20,21 | 44,40 1,05
August N1goPgoK1g0 1,24 18,85 21,78 | 44,87 1,50
N240P120K240 1,11 19,07 22,03 | 44,89 1,71
NoPoKo 1,45 15,33 19,33 | 45,66 0,46
05.09 NeoP30Keo 1,37 16,02 20,13 46,45 0,73
the first decade of N120Ps0K120 1,33 19,45 21,48 | 45,80 1,08
September N180PaoK 180 1,28 20,34 21,87 45,97 1,58
N240P120K240 1,16 21,15 22,35 | 45,12 1,56

Source: made by the author on the basis of his own research

The maximum value of protein content in hybrids
Exotic and Excel was observed during the second sow-
ing period on August 21 and increased with increasing
fertilizer rate from 19.07 to 22.57% and from 19.57 to
22.65%. Plants of winter rapeseed hybrid Exagon
formed the highest protein values during the third sow-
ing period on September 5 - from 19.33 to 22.35%.

The oil content in winter rapeseed first decreased
with increasing fertilizer rate, and then increased.

Thus, the maximum oil content was obtained in
the hybrid Excel for the third sowing period when ap-
plying NigoPooKigo - 47.19% and when applying
N240P120K240 - 47.99%, in the hybrid Exotic - for the
second sowing period in the version without fertilizers
- 46.75 % and in the hybrid Exagon - for the first sow-
ing period also in the variant without fertilizer applica-
tion - 46.68%, while for the third sowing period in the
variant with application NeoP30Keo the value of oil con-

tent did not differ significantly from the previous vari-
ant and was 46.45%.

The total oil yield increased with increasing ferti-
lizer rate and varied depending on the sowing period.
The maximum value of oil content in all hybrids was
obtained in the variant with the introduction of
N24oP120K240: in the hybrld Exotic - 1.85 t / ha for the
first sowing period, in the hybrid Excel - 1.76 t / ha for
the third sowing period and in the hybrid Exagon — 1.71
t/ ha for the second sowing period.

It is well known that rapeseed contains erucic acid,
which is harmful to animals in large quantities and
leads to pathological changes in the heart muscle, liver
and kidneys, inhibits growth, inhibits reproductive
function. The analysis of qualitative indicators of win-
ter rape seeds allowed to build a histogram (Fig. 3) of
erucic acid content depending on the influence of the
studied factors.
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Figure 3. The content of erucic acid in the seeds of winter rape, dependiﬁg on the elements of technology
Source: made by the author on the basis of his own research

Thus, the research results show that the maximum
content of erucic acid in the seeds of each of the hybrids
was obtained in variants with the maximum fertilizer
N240P120K240: in the hybrid Exotic - 0.93%, in the hybrid
Excel - 0.88% and in the hybrid Exagon - 0.95 %, while
the obtained values did not exceed the permissible
norms for seeds of the highest class, ie intended for
food purposes. The lowest content, respectively, in the
control variants without fertilizers: in the hybrid Exotic
- 0.42%, in the hybrid Excel - 0.39% and in the hybrid
Exagon - 0.44% during the first sowing period.

Conclusions. It is established that the increase in
the rate of fertilizer affected the change formation of
qualitative indicators of seeds. Thus, the value of the
acid number decreased with increasing norm, the best
values of the acid number were in the hybrid Exagon
for the first sowing period - 1.38-1.10 mg KOH / g. The
sowing period and the fertilizer variant influenced the
change in the value of erucic acid content in winter rape
seeds, while the increase in the fertilizer rate led to an
increase in its content in the seeds. The accumulation
and content of glucosinolates did not depend on the
time of sowing, and fertilizer had a significant effect on
this indicator - the content of glucosinolates increased
with increasing amount of fertilizers. The protein and
oil content were influenced by the studied factors - the
maximum value of protein content in hybrids Exotic
and Excel was observed during the second sowing pe-
riod on August 21 and increased with increasing ferti-
lizer from 19.07 to 22.57% and from 19.57 to 22.65%.
Plants of winter rapeseed hybrid Exagon formed the
highest protein values during the third sowing period
on September 5 - from 19.33 to 22.35%. The maximum
value of oil content (total yield) in all hybrids was ob-
tained in the variant with the introduction of
N24oP120K240: in the hybl’ld Exotic - 1.85 t / ha for the
first sowing period, in the hybrid Excel - 1.76 t / ha for

the third sowing period and in hybrid Exagon - 1.71 t/
ha for the second sowing period.
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AHHOTAIUSA

I/I3yqua BO3MOJXHOCTD IMOBBIIICHUA MPOAYKTUBHOCTH OT'yplla B YCJIOBUSAX 3aIlIMIICHHOI'O T'PYyHTA IIPU pas-
JIMYHBIX YPOBHAX MHUHEPAJIBHOTO NMUTAHUSA. Paccunrana sxoHOMHYECKas Bq)(i)eKTI/IBHOCTL TEXHOJIOTUH BO3JCJIbI-

BaHUS KyJIbTYPBI.
Abstract

The possibility of increasing the productivity of cucumber in protected soil conditions at different levels of
mineral nutrition was studied. The economic efficiency of crop cultivation technology is calculated.
KiawueBble ciioBa: THOpUIBI OTypIia, MaIO00BEMHAS THAPOIIOHHUKA, YPOKAHHOCTh, SKOHOMHYECKast I Qek-

THBHOCTbD.

Keywords: cucumber hybrids, low-volume hydroponics, yield, economic efficiency.

Oryperr ¢ 1aBHUX MOp HanboJiee pacpoOCTpaHeH-
Has OBOIIHAS KyJIETypa B HAIICH CTpaHe, B TOM YHUCIIE
u B HeuepHo3embe.

Orypenr comepxkutr 94-97% Boapi, 0,38-0,53%
301b1, 0,38-0,68% kmeruatku, 0,65-0,94% a30THUCTHIX
BemecTs, 0,11-0,98% rmoko3sl, 0,55-0,68% caxapo3sl.
B HeM mMeroTcs MUHEpaNbHBIE COJTM KaJusl, KaJIbIIUs,
(docdopa, a taxxe Butamunsl C, By, PP, kapotuH, dep-
MeHTHI [1, c. 3].

B ctpykType mpousBoaumoii B Poccun oBouiHoM
MPOYKIUH OTYypIlbl 3aHUMAIOT 67%. Tenmuunbie KoM-
OuHathl cTpanbl Ha 84% yIIOBIETBOPSIIOT MOTPEOHOCTH
HaceJIeHUs B JaHHOM BUJE MPOLyKuuu [2, c. 23].

B 3701 CBSI3M aKTyaJIbHBIM HalpaBJICHUEM HCCIIE-
JIOBaHWH SBISICTCSA TOBBIMICHHE MPOXYKTHBHOCTH
orypIia 3a CYET COBEPIICHCTBOBAHMS DJIIEMEHTOB TEX-
HOJIOTHH €T0 BO3/ICIIBIBAHMS.

B ycnoBusix 3amuIieHHOro rpyHTa MPH BhIpaIy-
BaHMM THOpHIOB orypua Snu F1 u Atner F1Ha ruapo-
MOHUKE HM3YYaINCh TPU YPOBHS NMUTAHWSA PACTCHHIA:
MUHUMAJIbHBIN, ONTHMAIBHBIA 1 MAaKCUMAJIbHBIN (Ta0-
qara 1).

HabmrogeHus 3a pocToM U pa3BUTHEM pacTEHHH
THOpUJIOB Orypla IMO3BOJHMJIM YCTAaHOBHTH, YTO T'H-
opunsl SAuu F1u Atner Fi oTinyanuck Jyqnmm pocToM
W Pa3BUTHEM IIPU YBEJIWYCHUU YPOBHS MHHEpPAJb-
HOTO MUTaHHUS.

B 3aBucrMoCTH OT OMOJIOrMUECKHX 0COOEHHOCTEH
ruOpH/Ia TUTOIOHOIIEHHUE OTypIia HACTYIAET B CPEHEM
yepe3 40-45 nueii nocne nocagku. Ilepuon ot Hauana
00pazoBaHust IUI0/1a /IO €0 YOOPKH MOJKET COCTABIIATh
15-20 nmHe#t u 3aBHCHT OT MHOXKECTBa (DaKTOPOB: OCO-
OerHOCTH copTa (THOpHIA), CTEIEHh OCBEIICHHOCTH,
YpOBEHb MUHEPAIBHOTO IIUTAHUS U T.1.
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