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EFFECT OF DIFFERENT TILLAGE METHODS ON WEED SPECIES
COMPOSITION IN CORN

During the four-year study founding the major trends in weed cenosis under various tillage
methods. The smallest number of weeds counting in areas where applied disking in corn planting.
Also noted that during the years of research in areas where applied No-till finding reduction
quantity of cereal and dicotyledonous weeds.
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Introduction. Corn is a valuable cereal, fodder and industrial crop, has high productivity
potential. However, the yield of corn in Ukraine is interior to leading countries [11]. High
weediness is the one of the main reason of yield losses which are 32-44 % [3,5].

High potential pollution of arable land caused by weeds biological features, such as: high
seed production, long time preserve the viability of the seed in the ground, long-term of germination
suitability and a high level of plasticity in the environmental conditions requirements [1,4].
Therefore, the study of the biological characteristics of weeds is essential. Earlier, doct. Doyarenko
AG wrote: "Rational path of weediness reduction prospered through weeds biological features" [2].
Understudied question at present time there is a regarding the installation process features weedines
of crops depending on climatic conditions and soil tillage methods. This event is an important part
of the integrated weeds control methods, especially in modern organic agriculture. In this regard,
there is a need to develop a system of tillage with high weed efficiency in corn. First of all must be
ensured reduce overall weed-infestation of sowing and potential clogging of arable land.

Long-term studies have established that the systematic without plowing tillage (disking,
cultivation) causes an increase in weed-infested crops as corn and other crops to 17-75 % compared
with plowing. Thus the combined system proved the best soil tillage in crop rotation, which
provides a combination of plowing, cultivation and disking . Also, set the expediency or shallow
surface cultivation not only during winter and spring cereals and maize [6]. In recent years, Ukraine
gaining no-till systems on soil chernozem steppe Ukraine [5,9]. At present time, the world’s no-till
total area is more than 100 million hectares. Every year the area under no-till system increases by 1
million hectares [10]. However, this system has not been studied in conditions of gray forest soils
Right-Bank Forest-Steppe of Ukraine.

The purpose of research is to determine the effect of different soil tillage systems on weed
infestation and weeds species composition in corn.

Material and methods. Field research was conducted in a stationary experiment the State
Enterprise "Research Farm "Bohonytske" of the Institute of Feeds and Agriculture of Podillya of
NAAS in 2010-2013. Soils of the trial field were grey forest mid-loamy by texture.

Hydrothermal conditions during the study were significantly different from the long-term
indices. Vegetation period of 2012 appeared to be the dried one, with 150 mm less of precipitation
than in the long-term norm. During the same period 2010-2011 was characterized by significant
rainfalls. In 2013, the measures were close to long-term norm. As for the temperature mode,
temperature of air exceeded the norm by 1,3-2,5 °C.

Area sown area was 423 m’. Location of plots was randomized. Herbicide application
(Stellar, 1,25 I/ha) was conducted by the sprayer PL- 2 "System Agrotop". Under no-till system
Roundup (2,5 /ha) was applied. Application rate of the liquid was 250 I/ha.

Maize was grown as monoculture. The following primary tillage systems were studied: 1)
Plowing at the depth of 20-22 cm; 2) Disking at the depth of 10-12 c¢m; 3) No-till. In this variant no



tillage was conducted, only the grinded stem residues were uniformly placed on the ground — soil
mulching was conducted. Sowing was performed in optimal terms by the direct seeding machine
(Massey Ferguson 550)

Results and discussion. During the research, among cereal species was domination of
Setaria glauca L. and Echinochloa cruss-galli (L.) Roem. Dicotyledonous species were represented
by Chenopodium album L., Amaranthus retroflexus L., Polygonum aviculare L., Polygonum
lapathifolium L., Galinsoga parviflora L., Thlapsi arvense L. Among the perennial species
dominated Elytrigia repens L., Convolvulus arvensis L. and Cirsium arvense L.

Over the years, studies showed the tendency to increase in weed-infested in all research
plots (Table 1). Thus, if in 2010, in a phase 3 leaves of maize in areas there were 21-46 weeds per
m’ cereal and dicotyledonous weeds weeds per m* 8-17, during 2011-2013, the number of weeds
gradually increased. Thus, in 2013 their number reached 166-197 weeds per m” particular quantity
grass weeds was on average 138-149 weeds per m’, dicotyledonous - 24-54 weeds per m”. It should
be noted that in 2013 consisted specific climatic conditions, it’s development in the early stages of
maize observed loss of excessive rainfall.

Table 1

Species composition and abundance of weeds in crops of corn

in phase 3 leaves of corn, 2010-2013
Annual . Perennial Total
) cereals dicotyledonous

tlhee o T-Talol szl elelz[alzle]z]ale
S| || 8|8 || |]|J||]|8|&|]|<
Control 34 | 89 (12213910 | 14 |36 |49 | 4 | 3 | 8 | 5 |48 |106]166|193
Plowing 21 | 69 | 116|146 | 15 | 18 |37 | 5 | 5|3 | 3 | 0 |41 |90 |156|184
Disking 55 194 (131|149 8 (21 (40| 3 |3 |1 |1 |1 ]66]|116(172(197
No-till 24 1106 | 118|143 | 13 (21 |21 | 3 | 3 |3 | 0 | 1 |40|130|139|168

Note: In 2010, all counts were conducted as the plowing

Thus, for the period May-June fell 189.5 mm, while long-term norm is 143.9 mm. It was
combined with increasing of the air temperature at 2,2-2,9 °C, which facilitated the emergence of a
significant number of weeds. The lowest number of weeds was observed against the background of
no-till - 166-168 items/m’. Plants of Cirsium arvense L. during 2012-2013 years, in the early stages
of maize, were present only in the control plots. It should be noted that the total number of weeds,
slightly increased the proportion of cereal species. Thus, if in 2010 they accounted for 51-77%,
while in 2013 the figure was 72-85 %. According decreased presence of dicotyledonous species -
12-37 % in 2010 to 14-27 % in 2013.

Accounting by weeds in phase 11-12 corn leaves, confirming the increase in the number of
cereal and dicotyledonous weed species in cultivation all tillage methods . Among the grass species
in 2010 in areas dominated by Setaria glauca L. 2,5-3,5 weeds per m> while the number of plants of
Echinochloa cruss-galli (L.) Roem. Was 1,0-2,0 weeds per m” (Table 2). However, during the
2011-2013 years the situation has changed and showed an increase in the number of Echinochloa
cruss-galli (L.) Roem. to 8,5-15,0 weeds per m* and the number of Setaria glauca L. was 4,0-6,0
weeds per m”. Quantity of dicotyledonous species were almost the same and does not depend on the
tillage method.

It should be noted that in 2011 - 2013 years the least amount of weed (10,6-18,0 weeds per
m”) was observed on the plowing . While on a background of no-till was observed only a trend to
reduce the number of weeds. This resulted from the accumulation of sufficient mulch on the soil
surface, which inhibits germination of weeds. Also noted that in 2013 in all plots was observed
occurrence of rare species Erigeron canadensis L.



Table 2
Species composition and abundance of weeds in crops of corn

in the phase of 11-12 leaves of corn, 2010-2013

Number of annual weeds pieces/m2
cereals dicotyledonous

Echmoch.loa Setaria glauca | Chenopodium Galinsoga Amaranthus

Tillage crus;—gallz (L) L. album L. parviflora Cav. | retroflexus L.
oem.
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Plowing | 1,0]3,8/5,0(8,5[3,5/3,5/3,5/4,0/1,0/1,0/2,0|1,5| 0 |1,0(1,5]|2,5|1,0|1,3|1,5]1,5
Disking |1,0]6,010,5/15,0/2,5/2,8|5,5/6,0/1,5|1,0/2,5|3,5/1,0/1,0(3,0{4,5|1,0/1,5|1,0|4,4
No-till |2,0(4,5/6,5/9,0/2,5/5,5(8,0{5,0/1,0/1,5]7,5[2,5/1,0/1,0|3,0|2,5 3,214,5(3,6

Note: In 2010, all counts were conducted as the plowing

Conclusions. Over the years, our research found that the the gradual reduction in the
number of weeds was observed in no-till plots. The lowest number of weeds in maize noted in the
plowing, due to the making optimal conditions for plant growth and development. However,
disking was observed by the highest number of weeds among the studied variants.
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Anomauin

3aooporcnun B.C., Moeuan 1.B., Konooiu C.B.

Bnaue piznux cnocodie 00podimky rpynmy Ha 6u0o6uil cKiad 0yp’anie npu eupouiy8anHi
KYKypyo3u Ha 3epHO

B x00i womupupiunux docnioxcensb 8uUsA81eHO OCHOBHI MmeHOeHYii hopmyeanHs OYp aH08020
YeHo3y nio 8NAUBOM PIZHUX CNOCO0I8 0OpoOIMKY IpyHmy. Becmanogneno, wo y nocieax KyKypyosu
HatiMeHwa KilbKicms Oyp auie 0Oyna Ha OLIAHKAX, Oe 3ACMOCO8Y8anu NOIUYesull 00poOIMoK
tpyumy. Taxoowc 8iomiueHo, wo npomsaeom poKie 00ciiodiceHb Ha OLIAHKAX, Oe 3acmocosysanu No-
till cnocmepizanoce 3smenuents KiIbKOCMI 31AKOBUX MA 08000JbHUX OVD 'HIE.

Kniouoei cnosa: xyxypyosa, 6yp auu, oopobimox ipyumy, No-till

Annomayusn

3aoopoxcuwvtii B.C., Mosuan U.B., Konooun C.B.

Bnusanue paznuunsix cnoco6osé o0padomku nouevl HA 6UO080I COCHIAE COPHAKOS NpU
éblpauyueanuu KyKypy3ol Ha 3¢pHO

B xo00e uemvipexiemmuux ucciedo8aHuil 6vls6NeHbl OCHOGHbIE MEHOCHYUU DHOPMUPOBAHUS
COPHOCO UYeHO3a NOO GIUAHUEM PA3IUYHBIX CHOCO008 00pAbOmMKU NOUebl. YCMAHOBNEHO, YMO 8
nocesax KyKypy3bl HAUMEHblUlee KOIUHUeCm80 COPHAKOE OblI0 HA YYACMKAX, 20€ NPUMEHSIU
gcnawky. Taxoice ommeueHo, umo 6 medeHuu 20008 UCCIeO08AHUL, HA YUACMKAX, 20€ NPUMEHSIU
No-till nabar00anocs ymenvuleHUe KOIUYeCmad 31aK08bIX U 08)00IbHLIX COPHAKOB.

Kniouesnvte cnosa: xykypysa, copuaxu, oopabomka noussi, No-till



