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EFFECT OF STRIP TILLAGE AND WEEDING METHOD ON WEED INFESTATION OF
SILAGE MAIZE PLANTED AFTER WINTER COVER CROP

Summary

A field experiment was conducted in 2012 to 2018@e@rmine the effect of tillage, including deegipstillage, shallow
strip tillage and conventional tillage, and weechttol method (untreated control, mechanical, chet)ion weed infesta-
tion of maize planted after winter cover crop beimgnded for silage. Strip tillage was executethuwhe use of a universal
active tool for the strip tillage and mechanicatdérrow cultivation. Cultivated straps were 25 cndeviand 20cm deep at
deep strip tillage, and 25cm wide and 3-5cm deeghatlow strip tillage. Conventional tillage wasrfiemed with mold-
board plow at a depth of 20cm. Strip tillage sigrahtly reduced weed biomass in maize as comparedrventional till-
age. Weed biomass and density after mechanicalchedhical treatment was similar and significantlyvér than at un-
treated control. The new developed active tootklierstrip tillage and mechanical interrow cultivai ensures a good effi-

ciency of weed control in maize planted after winye cover crop.
Key words strip tillage, maize, mechanical weeding, winterver crop

WPLYW PASOWEJ UPRAWY ROLI | SPOSOBU ZWALCZANIA CHWA STOW
NA ZACHWASZCZENIE KUKURYDZY UPRAWIANEJ W PLONIE WTO RNYM

Streszczenie

Doswiadczenie polowe przeprowadzono w latach 2012—20&8lu okrélenia wptywu sposobu uprawy roli, w tym uprawy
tradycyjnej, gébokiej uprawy pasowej, ptytkiej uprawy pasowej asppsobu zwalczania chwastow (kontrola bez zwalcza-
nia, mechaniczne, chemiczne) na zachwaszczenieykalkuuprawianej w plonie wtérnym ggcie na zielonk Pasow
uprawe roli wykonano uniwersalnym nadziem uprawowo piegnacyjnym. Uprawiane pasy mialy 25 cm szefokoraz
20cm gébokaici w przypadku gbokiej uprawy pasowej, natomiast w wersji ptytkjgjooka¢ wynosita 3-5 cm. Tradycyj-
ng uprave roli wykonano ptugiem odkfadnicowym nalgpkasé 20 cm. Po pasowej uprawie roli biomasa chwastota by
Zznaczco nisza, ni na obiektach z uprawtradycyjm;. Biomasa chwastow na obiektach odchwaszczanychamieznie i
chemicznie nie dhita sie od siebie i byla istotnie f8za w poréwnaniu do nieodchwaszczanych obiektétwvdtoypch. No-
wo skonstruowane uniwersalne naizie do uprawy pasowej i pgginacji medzyrzdowej zapewnito wysakskuteczn@’
zwalczania chwastow w kukurydzy uprawianej pgdmyjiplonie ozimym.

Stowa kluczowepasowa uprawa roli, kukurydza, pielenie gdryplon ozimy

1. Introduction

Double-cropping of silage maize with winter ryeveo
crop has the potential to generate additional ®rfag live-
stock and mitigate some of the environmental careass-
sociated with maize silage production [3, 4]. Hoeregon-
ventional tillage involving moldboard plowing andcen-
dary tillage, is time and labor consuming. Inteasillage
accelerates soil drying, delay planting and inceag risk
of soil erosion. Reduced tillage, especially nh-gives an
opportunity to establish the maize crop just aftex har-
vest. Residues remaining on the soil surface Haa@oten-
tial to conserve moisture, reduce erosion and &gspsome
weeds [2, 7]. However planting maize into untilkeal can
reduce maize crop emergence and slow plant developm
resulting in lower yield [2, 5, 6, 8]. Mechanicakeding is
absent or limited due to technical difficulties. gdecontrol
relays on chemical method and in some situatiorsem
herbicides are needed [7]. Strip tillage is anaative com-
promise between no till and conventional tillagedarction
system. Strip tillage creates a narrow zone fontpig in
which soil is cleaned from residues and tilled tegare
seedbed and allow for more even crop emergence, &),
This system is widely spread in North America, $eldom
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applied in Poland and other European Countriesp 8tr
age designs are typically based on a tine andatdistbina-
tion with some residue managers and rollers [7]stMauf
maize is planted into previous crop residues. Sthimg
into living stubble is much more difficult. To aele a
good seedbed and mechanical weed control in difficu
conditions, an active tool for the strip tillagedamechani-
cal interrow cultivation was developed at Industhistitute

of Agricultural Engineering in Poznd10, 11, 12].

The objectives of this study were to evaluate cffef
strip tillage and mechanical weeding, executed #ithuse
of a universal active tool, on weed infestation sifge
maize planted after winter cover crop.

2. Materials and methods

The field study was conducted during 2012 and 2013
private farm in Duszniki Wielkopolskie, near Po#than a
soil classified as Albic Luvisols developed on lgagands
overlying loamy material. The experiment was a wand
complete block with a split-plot arrangement anthviour
replications. Main plots have been subject to thisge
systems including conventional tillage, deep stiilage
and shallow strip tillage. Subplots have been sibfe
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three weed management systems including untreated c
trol, mechanical weed control and chemical weedrobn
Plot size was 3 m (four rows with a 0.75 m row $pgcby
10 m.

3. Results and Discussion

Weed density was not significantly affected bjagk
(Table 1). However the population tended to be loime

Winter rye for haylage was mowed at boot stage andeep strip tillage and shallow strip tillage (respely
32.1and 31.1 plant-f) than in conventional tillage ( 45.2
plant-n¥). After weed control the weed population was re-

baled after one day of drying. Conventional tillaggs con-
ducted with the moldboard plow with furrow pressiapth
of about 20 cm and spring harrow with rolling baskat
about 5 cm. Strip tillage was executed with the oba
universal active tool for the strip tillage and rhanical in-
terrow cultivation, equipped with the universaldeaearing
frame. The tool consisted of tines, rotary hoe, eoiter.
Tine loosens soil in row to about 20cm deep, rotaog
makes strips 25 cm wide and 3-5 cm deep, rollesneali-
dates soil for good seedbed. tines were removed frame
for shallow strip tillage and only 5 cm of soil wéled
with rotary hoe. Maize (Zea mays L. cv. Bejm) wéangped
at density of 10 seed-min separate strip, with disk planter.
Weeds were controlled, when maize was at 4 leatgesby
spraying with 0.15 kg-faof Maister 310WG (foramsulfu-
ron + jodosulfuron) with 2 |-hhof Actirob 842 EC (adju-

duced by over 90% as compared with untreated péotd,
no significant differences were observed betweeohauei-

cal and chemical method. Differences in weed bi@mas

were more evident than in weed density. Reductionged
biomass after strip tillage, as compared to conwaat till-

age, was statistically significant in both, freshdadry
weight. Significant biomass reduction was also iieid
after weed control, weeding method did not influefical

biomass of weeds. Under reduced tillage systems wee-
trol has proved more difficult compared to convendil

system [7]. In some situations, more herbicidesnaeded
to control weeds [7]. In no-till and strip tillagechnologies
most of the field area is not cultivated and chemnburn-
down is standard option prior planting [2, 6, 7, B] this

vant) at chemical weed control treatment. Mechdnicastudy weed population was efficiently controlledtheiut

weeding was carried out with the use of universall t
equipped with rotary hoe and weed harrow. Rotaey ¢tud-
tivated soil between rows and weed harrow workemirs.
Weed infestation was evaluated shortly prior tazma
harvest, at milk stage. Weeds were collected bylhiiom

chemical burndown and with only one application
postemergence herbicide at standard rate or onkanial
cultivation. It shows possibility of efficient weeaxntrol in
reduced tillage systems without increasing herkiagpli-
cations. The new developed tool for strip tillagel ane-

two random places per plot, 0.75 m wide and 1m .longchanical weed control proved to be useful and iefficin

Weed density and fresh biomass for individual sgeeind
the sum of all weed species was recorded. Ryepwéqg
from stubble, was counted as number of heads. Rrgdw
biomass was determined after drying in 65°C.

difficult conditions of living rye stubble.

of

Weed community composition was affected by tHe til

age system (Table 2Lhenopodium alburwas dominating
weed species at conventional tillage, plant deresiteeded

Data were analyzed by analysis of variance andnmea 100 plants-m. Population ofC. albumat strip tillage treat-

were compared using Tuckey’'s LSD test at the B.05
probability level.

ments, was over two times lower than at conventitiia
age, but still it was dominating species of weeds.

Table 1. Weed density (no3)p fresh and dry biomass weight (¢Fndepending on tillage method and weed control
Tab. 1. Liczba (szt'f), swieza i sucha masa (g-Achwastéw w zalmasci od sposobu uprawy roli i zwalczania chwastéw

Weed control (B) Zwalczanie chwastow Mean
Tillage (A) /Uprawa roli Untreated Mechanical | Chemical / Srednia
Kontrola Mechaniczng Chemiczne
Weed density (no-R)
Conventional tillage Uprawa tradycyjna 109.8 18.2 8.2 45.4
Strip tillage — deepWprawa pasowa gboka 73.7 135 9.0 32.1
Strip tillage — shallow Uprawa pasowa ptytka 72.0 10.7 105 31.1
Mean /Srednio 85.2 14.1 9.2
LSDy 05 NIRy 05 A=ns; B=20.4; B/A=ns; A/B=ns
Fresh weight (g-/)
Conventional tillage Uprawa tradycyjna 1307.6 126.7 103.5 512.6
Strip tillage — deepWprawa pasowa gboka 808.6 75.9 39.6 308.0
Strip tillage — shallow Uprawa pasowa ptytka 801.7 58.2 52.5 304.1
Mean /Srednio 972.7 86.9 65.2
LSDy 05 NIRy 05 A=181.2; B=245.5; B/A=ns; A/B=ns
Dry biomass (g-f)
Conventional tillage Uprawa tradycyjna 263.8 25.7 47.6 112.3
Strip tillage — deepWprawa pasowa gboka 122.7 11.7 7.5 47.3
Strip tillage — shallow Uprawa pasowa ptytka 113.6 9.7 8.8 44.0
Mean /Srednio 166.7 15.7 21.3
LSDy 05 NIRy 05 A=26.9; B=35.9; B/A=62.3; A/B=57.4

ns— not significant differenceréznica nieistotna
Source: own work Zrodio: opracowanie wasne
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Table 2. Density of weed species at untreated pia¢sn of the years 2012-2013 (N)m
Tab. 2. Liczba chwastéw wedtug gatunkéw, na obitktaeodchwaszczanyciiednio za lata 2012—2013 (sz&)n

Gatunki Tillage / Sposéb uprawy roli
Species Conventional tillage Strip tillage — deep Strip tillage — shallow
Uprawa tradycyjna | Uprawa pasowa gboka Uprawa pasowa ptytka

Echinochloa crus-gall{L.) Beauv. 3.7 0.3 4.5
Secale cerealke. + 215 20.8
Chenopodium alburh. 100.5 42.8 42.7
Fallopia convolvulugL.) A. Love 4.7 5.0 2.0
Lamiumspp. + - -
Lycopsis arvensik. + + +
Polygonum avicularé. - + +
Tripleurospermum inodoruri. + - -
Veronicaspp. + + +
Viola arvensisMurr. 0.2 3.8 1.5

+ — occuring sporadically, below 0,1 No%mwystpuje sporadycznie, pargj 0,1 szt./m
Source: own work Zrodio: opracowanie wasne

Changes in weed community in reduced tillage systare practically complete rye terminating. Mowing wast 130
often reported [2, 7, 9]. High levels of mulch maduce effective, but in combination with postemergencecihaami-
emergency of many weed species [1] but in our study  cal or chemical weed control gave almost completeit
winter rye stubble was left on soil surface. Howesereal nation of rye, without additional costs.

rye is known for high allelopathic potential.

C. album dominating in weed community, was effec- 4. Conclusions
tively controlled with herbicide and mechanicaltiuation
(Table 3). Efficiency of mechanical and chemicaltmoe 1. Strip tillage significantly reduced weed biomaiss
was similar and was over 90% in plant density a@ndhass. maize as compared to conventional tillage.

Secale cereale winter rye regrowing from stubble was 2. Weed biomass and density after mechanical eathich
occurring sporadically at conventional tillage glofTa- cal weed control was similar, at untreated coniva$ sig-
ble 4). At strip tillage, both deep and shallowpab20 nificantly bigger.
heads per square meter was counted. Considerings6@e 3. Efficient terminating of cover crop and weed trohin
rye heads- i prior to harvest, the regrowth was below 5%.strip tilled maize is possible without preplant ctieal
Proper terminating, including timing and efficiendy cru-  burndown.
cial in winter cover crop based technologies [ilagie and 4. The new developed active tool for the strigpgiét and me-
chemical burndown are often applied but also rglland chanical interrow cultivation provides a good efficy of
mowing are possible. In our study moldboard plowega weed control in maize planted after winter rye cavep.

Table 3. Plant density (no‘fhand fresh weight (g-R) of Chenopodium alburfL.) depending on tillage method and weed
control

Tab. 3. Obsada win (szt-nf) oraz swieza masa (g-f) Chenopodium albur(L.) w zalenasci od sposobu uprawy roli

i zwalczania chwastoéw

_ _ Weed control (B) Zwalczanie chwastow Mean
Tillage (A) /Uprawa roli Untreated Mechanical Chemical | Srednia
Kontrola Mechaniczne Chemiczne

Plant density (no-
Conventional tillage Uprawa tradycyjna 100.5 6.7 4.0 37.1
Strip tillage — deepWprawa pasowa gboka 42.8 4.3 2.3 16.5
Strip tillage — shallow Uprawa pasowa ptytka 42.7 2.7 2.8 16.1
Mean /Srednio 62.0 4.6 3.1

LSDg 05 NIRy 05 A=16.4; B=17.6; B/A=30.6; A/B=29.6

Fresh biomass (g-fn
Conventional tillage Uprawa tradycyjna 1186.5 53.8 81.5 440.6
Strip tillage — deepWprawa pasowa gboka 650.0 47.9 15.2 237.7
Strip tillage — shallow Uprawa pasowa ptytka 540.7 30.0 29.8 200.1
Mean /Srednio 792.4 43.9 42.1

LSDg s NIRy 05 A=149.4; B=213.2; B/A=369.3; A/B=336.0

ns— not significant differenceréznica nieistotna
Source: own work Zrédlo: opracowanie wlasne
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Table 4. Plant density (no-¥hand fresh weight ((g-?) of Secale cerealéL.) depending on tillage method and weed con-
trol

Tab. 4. Obsada win (szt-nf)orazswieza masa (g-ff) Secale cereal@..) w zalenasci od sposobu uprawy roli i zwalcza-
nia chwastow

Weed control (B) Zwalczanie chwastow Mean
Tillage (A) /Uprawa roli Untreated Mechanical Chemical Srednia
Kontrola Mechaniczne Chemiczne
Plant density (no-/)
Conventional tillage Uprawa tradycyjna 0.0 0.0 0.0 0.0
Strip tillage — deepWprawa pasowa gboka 215 0.8 0.8 7.7
Strip tillage — shallow Uprawa pasowa ptytka 20.8 1.8 1.0 7.9
Mean /Srednio 14.1 0.9 0.6
LSDg 05 NIRy o5 A=5.0; B=4.3; B/A=7.5; A/B=7.9
Fresh biomass (g-fn
Conventional tillage Uprawa tradycyjna 0.0 0.0 0.0 0.0
Strip tillage — deepWprawa pasowa gboka 91.7 9.2 3.1 34.9
Strip tillage — shallow Uprawa pasowa ptytka 120.3 8.0 2.9 43,7
Mean /Srednio 70.7 5.9 2.0
LSDg 05 NIRy o5 A=32.2; B=30.9; B/A=53.6; A/B=54.2

ns— not significant differenceréznica nieistotna
Source: own work Zrédlo: opracowanie wlasne
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