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HACIHHEBA NMPOAYKTUBHICTD JIOINMMUHY
BIJIOIO (LUPINUS ALBUS L.) BANNEXXHO BIA
rEPBILNAHOIO BIJiuByY

AHoOTayia. Yepes HEe3HadHy KibKiCTb HaykoBux nybnikayiyi 3 Brnamsy repbiynais Ha rnociBHi IKOCTI HaCiHHS JIIOMUHY Ta
NPaKkTUYHO MOBHY BIACYTHICTb 'AaHUX 3 IX BMNAIUBY Ha BPOXalHi BAACTUBOCTI aKTyasbHUM € MPOBEAEHHS Takux AOC/iAXKeEHb.
Mertoro gocnigxeHb 6y0 BCTaHOBJIEHHS OCO6/MBOCTEN OpMyBaHHsS | peanisayii. nociBHUX SIKOCTEN Ta BpOXaiHuX
B/1GCTUBOCTEN HACIHHSI COPTIB HONuHy 6i0ro 3anexHo Big BHECEHHS repbiyngis B yMOBax rnpaBobepexHoi. 30Hu niBHI4HOro
Jlicocreny Ykpainn. Metoanka A0CNHiaxXeHb BKIYana BUKOPUCTaHHSI MOJIbOBOIo, 1aboparopHOro i CTaTUCTUYHOIO METOAIB.
Pe3synbtatu AOCNIAXKEHD \AO3BOANIN BCTAHOBUTHU, LLO POCTUHYN THONUHY 6inoro Ha 3abyp’sHeHux ginssHkax (6e3 npornostoBaHHs
i rep6iynaiB) BuUSIBUINCS HAVIMEHLI NPOAYyKTUBHUMU - 65,6% (copr CepnHesuii) i 67,7% (copr YabaHCbkuii). Halisuwy
BPOXaNHICTb HAaCiHHS Cepes BapiaHTiB i3 BHECEHHsIM repbiyngis 3abe3neyunno 3acrtocyBaHHsi XapHecy | 6akoBOi. CyMilli
lpomerpexc + Onitep (copt CepnHesuii — 3,50 i 3,49 1/ra, copr YabaHcbkuii — 3,83 i 3,87 1/ra BianoBigHoO). BHECEHHS
rep6iunaiB no Cxo04ax HeratuBHO BIMHYIO HE POPMYBAHHS yPOXKANHOCTI — BOHA 6y/1a ICTOTHO HUXUYOK CEPea BapiaHTiB i3
3acrocyBaHHsIM repbiyngis i craHosuna y copty CepnHesuii — 2,80 i 2,75 1/ra, a y copry YabaHcbkuii = 3,03 i 3,06 7/ra. Ha
AINSHKAX UMUX BapiaHTIB TaKoX CrOCTepirany 3aTpuMKy POCTY i pO3BUTKY POCIMH JIIOMUHY, O 0CO6IMBO NPOC/iaKOBYBaaoOCs
B MEPLUIiYI NOnoBuHi Bererayii.

KnrouoBsi cnoBa: n1onvH 6inui, HaciHHs, copt, rep6iuyma, nociBHi SKOCTI, BPOxXasHi BNacTMBOCTI.
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pacTeHVMeBOACTBA, YMaHCKWI HaUMOHAaNbHbIA YHWBEPCUTET

CEMEHHAA NMPOAYKTUBHOCTDb JIOMUHA BEJIOIO (LUPINUS ALBUS L.) B 3ABUCMMOCTU OT
FEPBMUNAOHOIO BANAHNA

AHHOTaUMA. B CBA3YU C HEBONbLINM KOMYECTBOM HayYHbIX My6nuKaumii rno BAUSHUIO repbuymnaos Ha MoCeBHbIE KaqyecTsa
CeMSIH JIHONNHAE U NPaKTUYeCcKy MosIHOE OTCYTCTBUE AaHHbIX 0 UX BANUSHUIO Ha ypOXaliHble CBOJACTBa aKTyasbHbiM SIB/ISIETCS
MPOBEAEHNE Takux UCCASAO0BaHUI. L{enbro nccnegoBaHuii 6bi0 yCTaHOB/IEHNE OCOBEHHOCTEN (opMUpoBaHus, a Takxe
peanusaynm NoCeBHbLIX KaYECTB M yPOxKakiHbIX CBOVCTB CEMSIH COPTOB JIHONMHAE 6€/10r0 B 3aBUCUMOCTY OT BHECEHUS repbulngos
B YC/I0BUSIX MPaBOBEPEKHON 30HbI CEBEPHOU Jlecoctenu YkpauHbl. Meroguka ucCneaoBaHuii BKIOYAAa WCO0/1b30BaHue
0/1€BOro, 1abopaTopHOro M CTaTUCTUYECKUX METOAOB. Pe3ynbTarhl MCCAEA0BAaHUI MO3BOANIN YCTAHOBUTL, YTO PacTeHuss
JonuHa 6en0ro Ha 3acopeHHbIX ydactkax (6e3 npononky n repbuyngos) OKa3anncb HanMeHee npoayKTusHbiMu — 65,6%
(copt Asrycrosckuii) n 67,7% (copt YabaHckuii). HauBbICLWYIO YPOXaNHOCTb CEMSIH CPean BapuaHToB C BHECEHUEM
repbuyunaos obecneqdusio npuMeHeHne XapHec u 6akosoii cmecu MNpomeTpexkc + fOnutep (copt Asrycrosckuii — 3,50 n 3,49 /.
ra, copt YabaHckuii — 3,83 u 3,87 1/ra COOTBETCTBEHHO). BHECEHUE repbuynaos o BCXOA4aM HONMUHE HEratnBHO MOBAUSIIO Ha
POPMUPOBAHUNE YPOIKANHOCTU — OHA 6bi/la CYLUECTBEHHO HUSLLENH CPEAU BAPUAHTOB C MPUMEHEHNEM repbuyngos n cocTraBuaa
y copra Asrycrosckuit - 2,80 u 2,75 1/ra, a y copra YabaHckuii — 3,03 n 3,06 1/ra. Ha ydacrkax 3Tux BapuaHTOB TaKxXe
Habo[4anu 3a4€PKKy PpoCTa u pasBuTust PaCTEHU HONMHa, 0CO6EHHO 3TO NPOCAEXNBANIOCH B NMEPBOL MNO/I0BUHE BEreTayuu.
Knrouesbie cs1oBa: n1onuH 6€bili, CEMEHa, COPT, repbuyns, nOCEBHLIE Ka4YeCTBa, ypOoXaliHble CBOMCTBA.
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WHITE LUPIN SEEDS YIELD (LUPINUS ALBUS L.) DEPENDING ON HERBICIDAL EFFECT

Abstract. Due to small amount of scientific publications on the herbicidal effect on sowing qualities of lupine seeds and
almost complete lack of data on their effect on yield properties, it is relevant to carry out such studies. The research objective
was to determine the peculiarities of the formation and implementation of sowing qualities and yield properties of seeds of
white lupine varieties depending on herbicides use under the conditions of the right-bank zone of the northern forest-steppe
of Ukraine. The research methodology included the use of field, laboratory and statistical methods. Research results allowed
to establish that white lupine plants on weedy grown areas (without crop weeding and herbicides) turned out to be the least
productive - 65.6 % (Serpnevyi variety) and 67.7 % (Chabanskyi variety). The highest seed yield among variants with
herbicides use showed that the usage of Harnes and tank mixture of Prometrex + Jupiter (Serpnevyi variety — 3.50 and 3.49
tons/ha, Chabanskyi variety - 3.83 and 3.87 tons/ha respectively). Herbicides use while sprouting period negatively affected
yield formation - it was the lowest among herbicide variants and was 2.80 and 2.75 tons/ha in Serpnevyi variety, and for
Chabanskyi variety it was 3.03 and 3.06 tons/ha. On the plots of these variants, there was also growth and developmental
delay of lupine plants, which was especially observed in the first half of the vegetation.

Key words: white lupine, seeds, variety, herbicide, sowing qualities, yield properties.

Problem statement. It is common knowledge that
potential power of variety can be realized only by high-
quality seeds. Modern industrial seed production should
ensure the creation of conditions for obtaining high-quality
sowing material, pure of clogging seeds by weeds, that
involves the obligatory herbicides use in the cultivation of
crops. Thereby, there is a problem of study of herbicides
effect on sowing qualities and yield properties of seeds of
agricultural crops.

The state of studying the problem. Depending
on herbicides type, culture, doses and terms of use and
other factors, the results of studying herbicides effect on
sowing qualities of seeds are quite controversial. Thus,
some scientists noted that herbicides use on different crops
caused a worsening of the qualitative characteristics of the
cultivated seeds [1, 2]. Other scientists have not established
such regularities [3, 4].

There is very little data on herbicides effect on sowing
qualities and yield properties of lupine seeds in the scientific
literature. Thus, according to the results of V. I. Vahin’'s
research [5], it was established that pre-emergence
treatment of lupine seeds by soil herbicides does not have
a negative effect on sowing qualities and yield properties of
the seeds, but on the contrary — the energy of germination
and similarity fairly increase.

L. I. Yalovyk [6] studied the results of the graminicide
usage on the narrow-leaved lupine crops. It was established
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that systematic annual herbicide treatment of crops did
not increase the sensitivity of the following generations of
lupine.

According to D. V. Rusakov [7], use of herbicides
positively influenced the formation of elements of the
structure of productivity and yield of narrow-leaved lupine.
It was also found that the use of treatments did not have a
negative effect on the amount and weight of root tubers,
sowing qualities and chemical composition of the seeds.

Taking into account a small amount of scientific
publications on herbicides influence on sowing qualities
of lupine seeds and almost complete lack of data on their
effects on yield properties, it can be concluded that these
issues have not been studied sufficiently and completely,
and therefore, further detailed research is relevant.

The research objective was to determine the peculiarities
of the formation and implementation of sowing qualities and
yield properties of seeds of white lupine varieties depending
on herbicides use under the conditions of the Right-Bank
zone of the northern Forest-Steppe of Ukraine.

Research methodology. Experimental researches on
the theme of dissertation work were carried out in the period
from 2013 to 2015 years at Educational and Scientific Center
“Agriculture Institute of the National Academy of Agrarian
Sciences of Ukraine”. Field experiments were laid in the crop
rotation of the State Enterprise Investigative Household
“Chabany”, that territorially is related to Kyiv-Sviatoshyn
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district of Kyiv region and is located in the Right-Bank zone
of the northern Forest-Steppe of Ukraine.

Soils of experimental areas - sod-podzolic sandy-loam
and gray podzolic dust-sandy-loam. The humus content in
the arable layer (0-20 cm) in sod-podzolic soil was up to
1.28 %, in gray podzolic — up to 1.38 % (by Tiuryn), the
quantity of readily soluble forms of phosphorus — up to 3.7
mg, potassium — up to 13.2 mg and to 9.1 mg and 3.4 mg
per 100 g of soil, respectively (according to Arenius), the
pH of the salts varied within the range of 5.5-6.1. Ground
water lay is at a depth of 3.0-3.5 m and does not influence
the water availability.

The climate is moderately continental with rather hot
summer and relatively mild winter, characterized by unstable

moisture supply. The best weather conditions for growing
lupine were in 2013, 2014, but in 2015 they were much
worse and were characterized by very hot and dry weather,
which had a negative effect on general development of
lupine plants and the formation of seed yields.

The determination of the influence of herbicides use on
sowing qualities of lupine seeds of white lupine of Serpnevyi
and Chabanskyi was carried out during 2013-2015. The
scheme of the experiment included 12 variants (Table 1).

The forecrop were frumentaceous winter crops, the
technology of growing white lupine is commonly used for
the research area. Sown area is 23.4 m?.

Accounts, analyzes and observations were conducted in
accordance with generally accepted methods [8, 9].

Tabnuys 1
1. Effect of use of herbicides on seed yield plants of white lupine, 2013-2015
Elements of the structure of productivity Weight of seed
from a plant
Variant of the experiment number of number of number of
beans per plant, | seeds per seeds in a grams % before
pcs. plant, pcs. bean, pcs. control 1
Serpneviy variety
Manual weeding (control 1) 9.8 31.4 3.2 9.0 100.0
Without herbicides and weeding (control 2) 7.0 23.2 3.3 5.9 65.6
Treflan * 8.0 25.6 3.2 7.5 83.3
Fronter Optima * 8.4 27.1 3.2 7.9 87.8
Harnes * 8.9 30.8 3.5 8.7 96.7
Prometrex * 8.5 28.7 3.4 8.3 92.2
Stomp 330* 8.3 26.4 3.2 7.2 80.0
Jupiter ** 7.6 25.2 3.3 6.7 74.4
Treflan + Jupiter ** 7.7 25.4 3.3 6.9 76.7
Treflan + Jupiter * 8.4 26.6 3.2 7.9 87.8
Harnes + Jupiter * 9.0 29.2 3.2 8.4 93.3
Prometrex + Jupiter * 9.2 28.7 3.1 8.5 94.4
Average 8.4 27.4 3.3 7.7
Lim 7.0-9.8 23.2-31.4 3.1-3.5 5.9-9.0 )
Chabanskiy variety
Manual weeding (contro/ 1) 9.7 29.9 3.1 9.9 100.0
Without herbicides and weeding (control 2) 7.5 21.9 2.9 6.7 67.7
Treflan * 7.7 24.0 3.1 8.1 81.8
Fronter Optima * 8.0 25.3 3.2 8.3 83.8
Harnes * 8.8 27.9 3.2 9.1 91.9
Prometrex * 8.2 26.5 3.2 8.8 88.9
Stomp 330* 7.8 24.6 3.2 7.8 78.8
Jupiter ** 7.9 22.8 2.9 7.3 73.7
Treflan + Jupiter ** 7.8 23.1 3.0 7.4 74.7
Treflan + Jupiter * 8.1 25.8 3.2 8.7 87.9
Harnes + Jupiter * 8.6 28.4 3.3 9.1 91.9
Prometrex + Jupiter * 8.9 29.0 3.3 9.4 94.9
Average 8.3 25.8 3.1 8.4
Lim 7.5-9.7 21.9-20.0 | 2.9-3.3 69',79‘
Variety 0.3
LSD,, - -
Variant 0.6
Note: * — before sprouting; ** - upon sprouting of lupine.
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Research results. Indicators of elements of the
structure of seed yield of lupine plants varied depending on
the herbicide and level of indigestion. In both varieties, the
largest number of beans per plant was formed on a manual
weeding control: Serpnevyi variety - 9.8, Chabanskyi
variety — 9.7 pcs. (Table 1). In the best variants, using
Harnes herbicides and Harnes + Jupiter and Prometrex +
Jupiter mixture, the number of beans was 8.6-9.2 pcs. per
plant. The lowest rates of this characteristic were obtained
without use of herbicides and propagation (7.0-7.5 pcs. of
beans). Also, lower rates were noted for the introduction of
herbicides upon sprouting of lupine.

Similar to variations in the number of beans, changes in
the number of seeds per plant were noted with changes of
indices. The highest indices (29.9-31.4 pcs.) were obtained
in manual crop weeding, while the lowest ones - in the variant
without herbicides and without crop weeding (21.9-23.2
pcs.) using herbicides, the reduced amount of seeds was
received introducing preparations upon sprouting of lupine
and Treflan (22.8-25.6 pcs.). In general, slightly larger
number of seeds was formed by the plants of Serpnevyi
variety, but due to a larger seed, Chabanskyi variety was
distinguished by higher seed yield. By the number of seeds
per one bean, all variants differed much from each other. In
Serpnevyi variety, this indicator ranged from 3.1 to 3.4 pcs.,
and in Chabanskyi variety — from 2.9 to 3.3 pcs.

As a result of determining the weight of seeds from
one plant, it has been established that their productivity in
various variants, on average, in three years ranged from
5.9 to 9.0 g in Serpnevyi variety and from 6.7 to 9.9 g in
Chabanskyi variety. The largest seed yield was obtained for
control.

However, the best options for introducing herbicides,
which recorded high percentages of deaths of weeds, were

10,0
% 95

9,0

2

8.5

2

8,0 1

2

ID

2

T 7

2

6.5 1

2

Individual productivity of plants

6,0 -

2

ArPOHOMIA

partially inferior to control. In Serpnevyi variety, the
productivity of plants was 93.3-96.7 %, while in Chabanskyi
variety it was 91.9-94.9 % of the control. Plants of lupine on
weed-grown area (without weeding and without herbicides)
were found to be the least productive: 65.6 % (Serpnevyi
variety) and 67.7 % (Chabanskyi variety) from the control
variant (Fig. 1).

When using herbicides, the highest weight of seed from
a plant in Serpnevyi variety (8.7 g) was obtained at plots
with the introduction of Harnes, in Chabanskyi variety (9.4
g) - when introducing tank mixture Prometrex + Jupiter.
The lowest productivity is determined when introducing
herbicide Jupiter and tank mixture Treflan + Jupiter
upon sprouting: Serpnevyi variety - 6.7 and 6.9 g, and
Chabanskyi variety — 7.3 and 7.4 g, respectively. This is due
to the fact that there was a suppresing effect of herbicides
on plants of lupine. They lagged behind in the development
of both control plants and variants with the introduction of
herbicides before sprouting. Also noteworthy is the use of
herbicide Stomp 330, despite fairly high death of weeds
(an average of about 70,0 %), lower seed yield of plants of
lupine is recorded.

The yield of seeds of white lupine is to a large extent
determined by the conditions of cultivation. In different
years, differing in temperature conditions and rainfall,
especially in periods critical to the development of lupine
plants, it can vary massively. During the research period,
yields varied significantly and reached 4.06 tons/ha for
Serpnevyi variety in control with manual weeding in 2013
and up to 4.45 tons/ha in Chabanskyi variety (Table 2). In
2014, the yields in control were 3.78 and 4.18 tons/ha, and
in 2015 - to 2.99 and 3.36 tons/ha, and averaged over three
years — 3.61 and 4.00 tons/ha (Serpnevyi and Chabanskyi
varieties, respectively). All other experimental variants were

100,0
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Fig. 1. Efficiency of phytotoxic action of herbicides and productivity of plants of lupine, 2013-2015:
1 - Serpneviy variety; 2 — Chabanskiy variety (productivity of plants);
3 - Serpneviy variety; 4 - Chabanskiy variety (death of weeds).
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Tabnuys 2
2. White lupine seeds yield, tons/ha
Serpneviy variety Chabanskiy variety
Variant of the Year S = ACE TS g =
experiment g “_GD—) g g ug g
c c
2013 2014 2015 % 2 S 2013 2014 2015 g: 2 S
Manual weeding 4.06 3.78 299 | 361 1000 | 445 4.18 3.36 | 4.00 | 100.0
(control 1)
Without herbicides
and weeding (contro/ 2.91 2.62 1.74 2.42 67.0 3.09 2.86 2.22 2.72 68.0
Treflan * 3.55 3.17 2.49 3.07 85.0 3.71 3.60 2.69 3.33 83.3
Fronter Optima * 3.62 3.38 2.80 3.27 90.6 3.90 3.81 2.90 3.54 88.5
Harnes * 3.98 3.57 2.94 3.50 97.0 4,22 3.99 3.27 3.83 95.8
Prometrex * 3.72 3.51 2.82 3.34 92.5 4,10 3.90 3.06 3.69 92.3
Stomp 330* 3.34 3.18 2.31 2.94 81.4 3.65 3.42 2.58 3.22 80.5
Jupiter ** 3.25 3.12 2.04 2.80 77.6 3.45 3.20 2.43 3.03 75.8
Treflan + Jupiter ** 3.04 2.99 2.22 2.75 76.2 3.40 3.24 2.53 3.06 76.5
Treflan + Jupiter * 3.67 3.41 2.67 3.25 90.0 3.95 3.71 2.88 3.51 87.8
Harnes + Jupiter * 3.85 3.70 2.83 3.46 95.8 4,28 3.85 3.05 3.73 93.3
Frometrex = 3.98 3.59 290 |3.49| 9.7 4.32 4.03 3.27 3.87 | 96.8
Jupiter *
Average 3.58 3.34 2.56 3.16 3.88 3.65 2.85 3.46
Lim 2.91- 2.62- 1.74- 2.42- - 3.09- 2.86- 2.22- 2.72- -
4,06 3.78 2.99 3.61 4,45 4,18 3.36 4,00
Year 0.06
LSD,, Variety 0.03
Variant 0.08
Others Variety
. 40/
2 7% 7.4%
Herbicide
36,2%

Year
53.7%

Fig. 2. The part of influence of factors in the formation white lupine seeds yield, 2013-2015.

inferior to controls with manual weeding and yields varied
from 2.42 to 3.50 tons/ha in Serpnevyi variety and from
2.72 to 3.87 tons/ha in Chabanskyi variety. The first and
second places on the average of three years yields when
using herbicides was the introduction of Harnes and tank
mixture Prometrex + Jupiter (Serpnevyi variety - 3.50 and
3.49 tons/ha, Chabanskyi variety — 3.83 and 3.87 tons/ha);
and inferior to controls at 0.11-0.12 and 0.17-0.13 tons/
ha, respectively. Good results also ensure the introduction
of Prometrex herbicide and Harnes + Jupiter tank mix.
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The lowest results were also obtained on plots without
mechanical and chemical weeding, that is, on the most
weed-grown. The yield of seeds on these plots was 2.42
tons/ha in Serpnevyi variety and 2.72 tons/ha in Chabanskyi
variety or only 67.0 % and 68.0 % of control.

Yield of lupine seeds depended on the effectiveness of
herbicides for the destruction of weeds. In variants with the
maximum percent of death of weeds the highest yield was
obtained.

In some variants, the suppressing effect of herbicides
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on lupine plants was noted. The introduction of herbicides
upon sprouting negatively affected both the development
of lupine plants and the formation of yield: it was the
lowest among the variant with the introduction of herbicides
and 2,80 in Serpnevyi variety and 2,75 tons/ha, and in
Chabanskyi variety — 3,03 and 3,06 tons/ha. In the variant
with the introduction of the herbicide, Stomp 330, the yield
was the lowest among the variants with the introduction
of herbicides before sprouting, its value was 2.94 tons/ha
(Serpnevyi variety) and 3.22 tons/ha (Chabanskyi variety).

Thus, white lupine seeds yield greatly depended on
growing conditions, namely on both weather conditions of
the year and on the elements of technology, in particular,
the use of herbicides. The part of the influence of the factor
“the conditions of the year” was the largest and amounted
to 53.7 %, and the part of influence of the factor “herbicide”
- 36.2 % (Fig. 2). The part of the “variety” factor reached
only 7.4 %, while the others - 2.7 %.

Serpnevyi variety of white lupine is fast-growing with
the duration of the period of vegetation 100-105 days, and
Chabanskyi mid-season — 110-115 days. Use of herbicides
on the crops did not affect the duration of the entire
period of vegetation, as well as its individual phases. The
experiment reflected the simultaneous passage of lupine
developmental phases. Only on weed-grown plots of the
variant without the use of herbicides and without manual
weeding is determined to be delayed (on average for 5 days)
and disjointed achievement of the seeds.

Thus, when choosing herbicides, it is necessary to
comprehensively evaluate the effectiveness of their action,
that is, to take into account both the effectiveness of the
destruction of weeds and the impact on plants of lupine.
The main criterion for evaluation, especially in seed crops,
should be the magnitude of the yield of the seed and the
quality of the seed material.

Conclusions

1.The largest weight of seed from a plant was obtained
in control with manual weeding: Serpnevyi variety — 9.0 g;
Chabansky variety — 9,9 g; on the best variants with the
introduction of herbicides —upto 8.7 gand 9.4 g, respectively.
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Plants of lupine on weed-grown plots (without weeding and
herbicides) turned out to be the least productive: 65.6 %
(Serpnevyi variety) and 67.7 % (Chabanskyi variety).

2.The highest yield of seeds among variants with the
introduction of herbicides was ensured by the use of Harnes
and tank mixture Prometrex + Jupiter (Serpnevyi variety —
3.50 and 3.49 tons/ha, Chabanskyi variety - 3.83 and 3.87
tons/ha respectively). The introduction of herbicides upon
sprouting negatively affected yield formation — it was the
lowest among all variants with the use of herbicides, and
it was 2.80 and 2.75 tons/ha in Serpnevyi variety, while in
Chabanskyi variety it was 3.03 and 3.06 tons/ha. On the
plots of these variants, there was also a delay in the growth
and development of lupine plants, which was especially
observed in the first half of vegetation.
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