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 Based on the results of research conducted in Western Polissia, it was found that tillage is im-

portant for controlling the number of harmful organisms, especially the number of weeds, in winter rape ar-

eas. We have established that the highest number of weeds (407.9 pcs/m
2
) was in the variants without spray-

ing rape plants with herbicides on the background of surface tillage, which is 1.8 times more than the mold-

board plowing (228.1 pcs/m
2
). Thus, the technical effectiveness of herbicides against the background of 

moldboard plowing was 93.7 %. 

It was found that chemical protection showed better results in relation to the influence on the devel-

opment and spread of diseases and pests compared to tillage. When spraying winter rape plants in the flower 

budding stage, the technical effectiveness of Borei insecticide (0.14 l/ha) against Pentatomids (Eurydema 

oleracea L., Eurydema ventralis Kol.), Mirids (Lygus pratensis L.) and Flea Beetles (Phyllotreta vitata F., 

Phyllotreta nemorum L.) consisted 100 %, Pollen Beetles (Meligethes aeneus F.) – 95.1–95.9 %, Cabbage 

Seedpod Weevils (Ceuthorrhynchus assimilis Payk.)  – 92.5–94.6 %. The technical effectiveness of Mospilan 

insecticide (0.15 kg/ha) at the spraying plants in the flowering stage against Pollen Beetles was equal to 

91.7– 95.7 %, Cabbage Seed Weevils – 92.4– 94.6 %.  

According to the research results, it was found that the largest technical effectiveness  of Colossal 

Pro fungicide (0.5 l/ha) against Alternaria leaf spot (Alternaria brassicae) was appeared 14 days after fun-

gicide spraying winter rape plants and was 84–88 %. 

The increase in winter rape yield was obtained in the range of 0.09–0.22 t/ha due to tillage. Howev-

er, the implementation of integrated crop protection on different backgrounds of tillage increased the seed 

yield by 0.64–0.85 t/ha. Depending on tillage and plant protection, the winter rape yield ranged from 2.20 to 

3.27 t/ha. 
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In recent years, there has been a wide de-

bate about the feasibility and effectiveness of 

the implementation of such methods of tillage as 

moldboard, non-moldboard, subsurface and no-

till [1–4]. Production practice of agriculture 

shows that in certain soil-climatic zones under 

moisture deficit, non-moldboard and subsurface 

tillage assists to retain moisture and thus solve 

the main issue, namely – the moisture supply of 

plants. This reduces energy consumption. The 

moisture supply optimization provides the yield 

increases. However, this method has some dis-

advantages: when the plow layer of soil does 

not turn, all plant residues of the previous crop 

as well as pests and pathogens are cumulated on 

the soil surface. They remain on the surface soil 

layer, where most of them are not decomposed 

due to soil homeostasis [5–8], and therefore, the 

accumulation of pests and diseases increases. 

Weed infestation of sown areas, especially by 

perennial species, is rising. Therefore, on the 

background of non-moldboard plowing and sub-

surface tillage, there is a need to apply pesti-

cides for pest control. It is important to con-

stantly monitor the structure and variability of 

pests, and the conditions that contribute to their 

development and accumulation [9–11]. 

 Aim. This study aimed to establish the in-

fluence of different tillage and protection sys-

tems on the species composition of weed infes-

tation, the development of diseases and pests of 

winter rape. 
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Materials and Methods. The field trials 

were established on the areas of the Institute of 

Agriculture of Western Polissia NAAS in 2017-

2018. 

 There was dark gray podzolic soil in the 

experimental plot. The research was conducted 

on the common fertilizer background with the 

rates recommended for crops in the region. The 

area of the accounting plot was 50 m
2
. Field tri-

al was replicated three times. We have cultivat-

ed the winter rape of Vektra hybrid.  

The tillage system included: stubble 

skimming with BDT-3 (disk harrow), plowing 

with PLN-5-35 (plow) to a depth of 20–22 cm, 

cultivation with AH-2.4 (disk harrow) and pre-

sowing tillage with RVK-3.6 (combined unit).  

Shallow tillage included: stubble skim-

ming with BDT-3, cultivation with AH-2.4 and 

pre-sowing tillage with RVK-3.6. 

Surface tillage was provided only cultiva-

tion with the AG-2.4. 

Winter rape plants were sprayed with a 

mixture of Agil 100 herbicide (1.0 l/ha) against 

grass weeds and Triiera herbicide (0.3 + Adiu 

surfactant, 0.2 l/ha) against dicotyledonous 

weeds.  

Weeds were counted in the spring rosette 

formation stage, before the herbicide applica-

tion, and 7 and 14 days after spraying with herb-

icide. We determined the species composition of 

weeds, development stage and their number per 

1 m
2
.  

The insecticide application of winter rape 

plants was carried out in such development 

stage: budding – Borei (0.14 l/ha), flowering – 

Mospilan (0.15 kg/ha), the beginning of pod 

formation – Nurelle D (0.75 l/ha). 

Accounting damaged plants of winter 

rape were carried out according to the V. P. 

Omeliuta's method [12]. We inspected 10 plants 

on 10 plots and studied the actual mycelium and 

spots area on leaves, stems according to the E. 

E. Heshel's scale [13] before spraying and 7 and 

14 days after spraying with the Colossal Pro 

fungicide. 

The number of pests was determined by 

sweep-net method with entomological net (100 

sweeps) and inspecting generative organs (50 

buds, pods) of plants placed in a checkerboard 

pattern, and by shaking them pests into the net. 

Then, in different places of the plot and from 

different layers of plants, we cut 25 shoots, 

whose flowers and buds carefully examined 

through a magnifying glass or binoculars. We 

counted the total number of flowers and buds on 

damaged shoots, the number of eaten shoots by 

pollen beetles (Meligethes aeneus F.) and the 

cabbage seedpod weevils (Ceuthorrhynchus as-

similis Payk.),  number of shoots with pollen 

beetle larvae and eggs, as well as the total num-

ber of larvae and eggs. 

         The technical and economic efficiencies of 

pesticides were determined according to the 

method of S.O. Trybel, D.D. Siharev, & M.P. 

Sekun [14]. 

During the harvesting campaign, the struc-

tural analysis of winter rape plants and yield ac-

counting were performed. Yield accounting data 

were calculated by the Dospekhov's method of 

variance analysis [15] using a computer pro-

gram. 

Results. In the studed areas of winter rape, 

the species composition of weeds was as fol-

lows: Field pansy (Viola arvensis) – 185 pcs/m
2
, 

Loose silky-bent (Apera spica venti L.) – 

167.5 pcs/m
2
, Scentless mayweed –

pleurospermum inodorum L.) – 8.5 pcs/m
2
, 

Lambsquarters (Chenopodium album L.) – 24.0 

pcs/m
2
, Shepherd's purse (Capsella bursa pastor-

is (L.) – 6.2 pcs/m
2
, Common chickweed (Stel-

laria media L.) – 8.0 pcs/m
2
, Corn spurry (Sper-

gula arvensis L.) – 4.0 pcs/m
2
. Field pennycress 

(Thlaspi arvense L.), Common Hemp-nettle 

(Galeopsis tetrahit L.), Polycnemum 

(Polycnemum arvense L.), and Silverweed (Ar-

gentina anserina L.) were found singly. 

It was found that the largest number of 

weeds (407.9 pcs/m
2
) was in the variant on the 

background of surface tillage without the herbi-

cides. Against the background of moldboard 

plowing, weed infestation (228.1 pcs/m
2
) was 

1.8 times less (Table 1).  

The beginning of herbicide action on rape 

plants were observed 6–8 days after herbicide 

application.  

It was found that the highest technical ef-

fectiveness of Agil 100 and Triiera herbicides 

was observed on the background of moldboard 

plowing (93.7 %). It should be noted that the 

weed weight also differed significantly before 

harvest. Thus, in the variants  without the  herb-

icides on  the  background  of  moldboard  

plowing, this  indictor was 340.76 g/m2, which 

is 1.5 times  less  than  under the  surface  tillage 
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 (514.68 g/m
2
). In variants with herbicides on 

same backgrounds, a similar trend was observed 

– 21.31 g/m
2
 and 85.51 g/m

2
. (Table 1).  

In 2018, in the first ten-days of April, the  

effective temperature sum (+5 °C threshold) 

was 61.3 
o
C, and at the end of April – 256 ℃, 

which is 143.6 
o
C more than last year. Under 

such conditions, pests quickly appeared. 
 

  

1. Effectiveness of herbicide application on winter rape (2017–2018) 
 

Tillage and plant protection 

Number of weeds,  

pcs/m
2 

Technical 

effective-

ness,  

% 

Weed 

weight, 

g/m
2 before spray-

ing 

after 

7 day 

after 14 

days 

Moldboard  

to 20–22 cm 

Without pesticides 

 (control) 
97.8 164.8 228.1 - 340.76 

Integrated system  137.7 37.0 14.3 93.7 21.31 

Shallow 

to 10–12 cm 

Without pesticides 

 (control) 
180.7 237.7 284.9 - 405.25 

Integrated system  202.4 104.5 28.5 90.0 50.61 

Surface  

to 6–8 cm 

Without pesticides  

(control) 
345.0 384.0 407.9 - 514.68 

Integrated system  344.8 107.0 42.2 89.6 85.51 

 

It should be noted that the number of 

Cabbage seedpod weevils (Ceuthorrhynchus 

assimilis Payk.) in the winter rape fields has in-

creased for recent years. Thus, in 2018, there 

were 191–385 specimens of the weevils per 100 

swings of the net, in 2017 – 142–227 spec. /100 

s.n.. On average over the years of research, the 

number of this pest ranged from 166 to 306 

specimens/100 s.n.. Compared to previous 

years, the number of Pollen beetles (Meligethes 

aeneus F.), on the contrary, decreased to 35–54 

spec./100 s.n. in 2018, 85–108 – in 2017, and 

116–204 – in 2016. In the same year, it was ob-

served the appearance of Bishop bugs (Lygus 

rugulipennis Popp.) in number of 32–55 

spec./100 s.n., and Cabbage stem weevils 

(Ceuthorrhynchus quadrides Panz.) in number 

of 1–2  spec./100 s.n..  The number of bugs was 

at the last year level, Tarnished plant bugs 

(Lygus pratensis L.) were 6–9 spec./100 s.n., 

Pentatomid rape bugs  (Eurydema oleracea L.) 

were 3–8 spec./ 100 s.n., and Harlequin cabbage 

bugs (Eurydema ventralis Kol.) – 1–4 pec./ 100 

s.n..  

When spraying winter rape plants in the 

budding stage, the technical effectiveness  of the 

insecticide against shieldbugs, plant bugs and 

flea beetles was 100 %, pollen beetles  was 

95.1–95.9 %, cabbage seedpod weevils was 

92.5–94.6 % (Table 2).  

The research results indicated that the  

number of flower buds inhabited by larvae on 

the 3rd day after spraying the rape plants was 

3.5–5.5 %. 100 % death of the pest larvae was 

observed 14 days after application of pesticides. 

There was a repopulation of the buds with pol-

len beetles on 18–20 days after pesticide appli-

cation. 

At the beginning of flowering (third ten-

days of April) pests reappeared, in particular, 

pollen beetles and seedpod weevils, which 

caused the application of insecticides. It should 

be noted that the number of pollen beetles tend 

to decrease took place both in the budding stage 

and in the flowering stage of winter rape plants. 

Thus, in 2018, there were no more than 61 pests 

per 100 s.n., and in 2017, the pests were many 

times more (122 spec. / 100 s.n.). 

The technical effectiveness of the Mospi-

lan insecticide application in the flowering stage 

of winter rape plants against pollen beetles was 

91.7–95.7 %, seedpod weevils – 92.4–94.6 % 

(Table 3). 

On third ten-days of May, we inspected 

the pods and found that the number of pods in-

habited by pests ranged from 4.5 to 9.0 % in the 

variants without the insecticide application. 

While when using the insecticide Nurel D 

(0.75 l/ha), it was found no pests. 

The accounting during the second ten-

days of June in the variants with the Nurel D 

insecticide  application  with  rate  of  0.75 l/ha 
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2. Effectiveness of Borei insecticide against adult pests in the budding stage of winter rape (2017–2018) 
 

 

 

3. Effectiveness of Mospilan insecticide against adult pests  

in the flowering stage of winter rape (2017–2018) 
 

Tillage and plant protection 

Technical effectiveness  
of insecticide, 

 % 
pollen beetle seedpod weevil 

   Moldboard 
   to 20–22 cm (control) 

 Without pesticides (control) - - 
 Integrated system   92.8 92.4 

Shallow  to 10–12 cm 
 Without pesticides (control) - - 
 Integrated system   95.7 94.2 

Surface  to 6–8 cm 
 Without pesticides (control) - - 
 Integrated system   91.7 94.6 

              

shown that 5.5–8.0 % of pods were inhabited by 

seedpod beetles and 5.0–12.0 % of ones – by 

Swede midges (Contarinia nasturtii Kieffer). 

Thus, the toxic action of the insecticide was 

manifested within 18–19 days. 

 During research, we have established that 

the most common disease significantly dam-

aged winter rape is Alternaria (Alternaria bras-

sicae). The disease development depended on 

weather conditions. Thus, in 2017, a sufficient 

amount of precipitation (third ten-days of April 

– 19.5 mm, first ten-days of May – 5.6 mm) and 

the optimum air temperature in the first ten-

days of May (13.8 
o
C) contributed to the devel-

opment of Alternaria leaf spot, and the first 

signs of the disease appeared on May 13–15. 

On the contrary, in April 2018, the air tempera-

ture was high (13.4 
o
C), and almost twice high-

er as the long-term average (7.7 
o
C), but amount 

of precipitations was only 10.1 mm (the long-

term average is 40 mm). Thus, weather condi-

tions did not contribute to the disease develop-

ment and its first signs were observed on June 

20–22.  

Seven days after spraying rape plants with 

the Colossal Pro fungicide, the development of 

Alternaria leaf spot was estimated 1.0–1.2 % 

with distribution of 10–15 %, while in variant 

without plant protection, the disease development 

was 4.3–5.7 % with distribution of 68 % against 

the background of various tillage. It should be 

noted that the disease development during the 

growing season against the background of mold-

board plowing was 1.5 times lower compared to 

the surface tillage.  

It was found that the technical effective-

ness of the Colossal Pro fungicide against Al-

ternaria leaf spot was most appeared 14 days 

after spraying rape plants and was 84.0–88.0 % 

(Table 4).  
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Moldboard  
to 20–22 cm 

(control) 

Without pesticides 
(control) 

- - - - - - - - - 

Integrated system  95.9 92.5 100 100 100 100 100 100 100 

Shallow  
to 10–12 cm 

Without pesticides 
(control) 

- - - - - - - - - 

Integrated system  95.1 94.6 100 100 100 100 100 100 100 

Surface  
to 6–8 cm 

Without pesticides 
(control) 

- - - - - - - - - 

Integrated system   95.6 94.5 100 100 100 100 100 100 100 



 

 

120            Grain Crops. Vol. 5. No. 1. 2021. P. 116–121     https://doi.org/10.31867/2523-4544/0171 

4. Effectiveness of the Colossal Pro fungicide in winter rape fields 

(2017–2018) 
 

Tillage and plant protection 

Technical effectiveness,  
% 

7 days  
after 

spraying 

14 days  
after 

spraying 

20 days  
after 

spraying 

Moldboard  
to 20–22 cm 

Without pesticides 
(control) 

- - - 

Integrated system   76.7 84.0 77.6 

Shallow  
to 10–12 cm 

Without pesticides 
(control) 

- - - 

Integrated system   76.0 88.0 72.1 

Surface to 6–8 
cm 

Without pesticides 
(control) 

- - - 

Integrated system   78.9 87.2 75.0 
  

Over the years of research, the analysis 

of yield structure shown that the productivity of 

winter rape depends on tillage and integrated 

crop protection. We noted that the weather con-

ditions significantly influence on formation of 

vegetative mass and the number of pods per 

plant. Thus, in April 2018, during the formation 

of vegetative mass, the lack of moisture nega-

tively affected the plant height, the number of 

seeds per pod and the 1000 seed weight. Plant 

height was lower by 39–58 cm, the number of 

seeds per pod decreased by 15–33 %, and 1000 

seed weight decreased by 5.5–19.1 % compared 

to 2017. 

When on the background of moldboard 

plowing the integrated crop protection was ap-

plied, the number of pods per plant was the 

largest and was 96.5 pcs, while on the back-

ground of shallow tillage, this indicator de-

creased to 93.2 pcs, the smallest number was on 

the background of surface tillage – 89.5 pcs 

(Table 5). 

In the variants without pesticides, the 

number of pods per plant against the back-

ground of moldboard plowing was 75.9 pcs, 

shallow tillage – 75.3 pcs, surface tillage – 

71.1 pcs.  

 

5. Yield structure of winter rape depending on tillage and plant protection  

(2017–2018) 

 

The number of seeds per pod also significantly 

differed, especially in the variants without inte-

grated protection. Thus, under moldboard plow-

ing and integrated crop protection, the number 

of seed per pod was 26 % more than in variants 

without pesticides (14.6 pcs), against the back-

ground of shallow tillage – by 29 % and surface 

tillage – by 27 %.  

The 1000 seed weight slightly varied de-

pending on the tillage and ranged from 4.51 to 

4.93 g in variants with integrated crop protec-

tion. In the variants without pesticides, this indi-

cator decreased to 3.62–3.71 g. 

 

Tillage and plant protection 
Plant  

density, 
pcs/m

2 

Pod 
length,  

cm 

Number of 
pods per 

plant,  
pcs 

Number of 
seeds  

per pod,  
pcs 

1000 seed 
weight,  

g 

Moldboard  
to 

20–22 cm 

Without pesticides  
(control) 

53.0 5.54 75.9 14.6 3.71 

Integrated system   51.5 6.16 96.5 19.8 4.93 
Shallow  

to 
10–12 cm 

Without pesticides 
 (control) 

51.0 5.81 75.3 13.2 3.70 

Surface to  
6–8 cm 

Integrated system   49.5 6.07 93.2 18.7 4.76 
Without pesticides  

(control) 
50.5 5.90 71.1 13.5 3.62 

Integrated system   49.5 6.25 89.5 18.4 4.51 
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6. Yield of winter rape depending on tillage and plant protection (2017–2018) 
 

Tillage and plant protection Yield, t/ha 
± to control 

factor А factor В 

Moldboard  

to 20–22 cm 

Without pesticides (control) 2.42 - - 

Integrated system   3.27 - +0.85 

Shallow to 

10–12 cm 

Without pesticides (control) 2.33 -0.09 - 

Integrated system   3.17 -0.10 +0.84 

Surface to  

6–8 cm 

Without pesticides (control) 2.20 -0.22 - 

Integrated system   2.84 -0.43 +0.64 

         LSD05 for: tillage – factor А                 0.15           

                           plant protection – factor В                 0.12 

                           interaction                                   0.21 
 

 

The winter rape yield was 2.84–3.27 t/ha 

on the background of various tillage due to the 

integrated crop protection (see Table 6). With-

out a protection system, productivity indicators 

decreased by 22.5–26.0 %. 

Conclusions. Thus, tillage significantly 

influences the number of pests, in particular, it 

is clearly observed in relation to the number of 

weeds. Thus, against the background of mold-

board plowing without the implementation of  

integrated crop protection, the number of weeds 

was 228.1 pcs/m
2
, while against the back-

ground of surface tillage; this indicator was 1.8 

times higher. The tillage less influenced on the 

development of diseases and pests. 

It should be noted that due to tillage, the 

increase in seed yield ranged from 0.09 to 

0.22 t/ha, but due to the implementation of an 

integrated crop protection, the rape yield in-

creased by 0.64–0.85 t/ha. 
 

                                References 
 

1. Makarov, I. P. (1990). Zadachi po rozrobci i vpro-

vadzhennyu resursozberigayuchogo obrobitku gruntu 

v zonal`ny`x sy`stemax zemlerobstva [Tasks on the 

development and implementation of resource-saving 

soil cultivation in zonal systems of agriculture]. 

Resursozberigayuchi systemy obrobitku gruntu. Mos-

cow: VO Agropromyzdat. 3–11. [In Ukranian] 

2. Maksymchuk, I. P. (1990). Vplyv system osnovno-go 

obrobitku gruntu na rodyuchist` i vrozhajnist` kul`tur 

pol`ovoyi sivozminy Lisostepu Ukrayiny [Influence of 

systems of basic cultivation of soil on fertility and 

yield of crop fields of the forest-steppe of Ukraine] 

Resursozberigayuchi sy`stemy` osnovnogo obrobitku 

gruntu: Moscow: VO Agropromyzdat, 153–161 [in 

Ukranian] 

3. Chernilevskyj, M. S.,.Bilyavskyj, Yu. A, Kropyv-

nyczkyj, R. B., Vorona. L. I.. (2012). Agrotexnichni 

vymogy ta ocinka yakosti obrobitku gruntu [Agro-

technical requirements and quality assessment of soil 

cultivation]. Vyd.-2-ge, dopov. Zhytomyr: Vyd-vo 

Zhytomyrskyj nacionalnyj agroekologichny`j univer-

sytet. 88 p. [in Ukraіnian] 

4. Fertilization for Sustainable Plant Production and Soil 

Fertility. 11-th World Fertilizer Congress. Gent Bel-

gium. C.I.E.C. 1997. 331 p.  

5. Man`ko, Yu. P., Kobzy`sta L. P. (2009). Effective-

ness of weed control. Karantyn i zaxyst  roslyn [Qua-

rantine and protection of plants], 2, 21–23. [in 

Ukraіnian] 

6. Kartamyshev, N. Y.,  Shmat, Z. M.,  Goncharov, N. F. 

(1992). Reduce the clustering of fields in soil protect 

tion agriculture. Zemledelye [Agriculture], 2, 55–58.  
 

 

[in Russian] 

7. Kolomiyecz`, M. V. (2000). Effect of cultivating  sys- 

tems on crop productivity and fertility of crop rota 

tion soil. Zemlerobstvo [Agriculture], 74, 23–30 [іn   

Ukranian] 

8. Kry`s`ko, Yu. F., Uyuk, O. A. (1998). Basic soil culti-

vation. Antibacterial effectiveness  of different sys-

tems in crop rotation. Zaxy`st rosly`n [Рrotection of 

plants], 5, 23 p. [іn Ukranian] 

9. Food and Agriculture Organization of the United Na-

tions. FAOSTAT, 2003, http://www.fao.org/.  

10. Ivashhenko,  O. O.  (2009). Weeds  on  crops  –  the pro-

blem is large-scale. Karanty`n i zaxy`st rosly`n  [Qua-

rantine and protection of plants], 9, 2–4. [in Ukranian] 

11. Sekun, M. P. (2008). Texnologiya vy`roshhuvannya i 

zaxy`stu ripaku [Technology of cultivation and pro 

 tection of rapeseed]. Kyiv: N. p. 115 p. [in Ukranian] 

12. Obliky shkidnykiv i xvorob s.-g. kultur [Accounts of 

pests and diseases of  agricultural  crops]. (1986). / 

V. P. Omelyuta (Ed.). Kyiv: Urozhaj. 202 p. [in Uk-

ranian] 

13. Geshel`, Э. Э. (1978). Osnovy fytopatologycheskoj 

ocenky v selekcyy rasteny`j [Fundamentals of phy-

topathological evaluation in plant breeding]. Mos-

cow: Kolos, 208 p. [in Russian] 

14. Try`bel, S. O., Sigar`ova, D. D., Sekun, M. P., Ivash-

henko, O. O. et al. (2001). Metody`ka vyprobuvannya i 

zastosuvannya pestycydiv [Method of testing and appli-

cation of pesticides]. Kyiv: Svit, 448 p. [in Ukranian] 

15. Dospexov, B. A. (1985). Metodyka polevogo opyta 

[Method of field experiment] Moscow: Kolos. 416 p. 

[in Russian] 


