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ASSESSMENT OF THE USEFULNESS OF NEW WINTER WHEAT VARIETIES
(Triticum aestivumL.) FOR CULTIVATION IN ORGANIC FARMING

Summary

The objective of the research was to establistrah&ing of the usefulness of winter wheat variefiggicum aestivum L.)
for cultivation in organic farming, taking into agant their competitive ability against weeds, l@géstation by fungal
pathogens and yielding. The study was conductedeimperiod 2014-2016 in 3 locations in Poland: Evypental Stations
of The Institute of Soil Science and Plant Culiivat- State Research Institute in Osiny (Lublinyimoe) and Chwatowice
(Masovian province) and private organic farm in @mntowo (Podlasie province). Twelve winter wheatetias were
sown in a randomized complete block design with feplications. Weed density and their dry matterveell as biometric
features of wheat varieties influenced the comigetiability against weeds, such as the height, ramads tillers, wheat
plant density and dry matter of wheat were asseaseddough stage. Leaves were scored for infestatite with fungal
pathogens at milky-dough stage. Grain yield andutfamd grain weight were estimated after wheat hgtrvEhe results
showed that different morphological features anthag@y parameters influenced the competitive ahbidlitié the winter
wheat varieties tested. A set of varieties with l#trgest competitive ability and the highest yieldlius, Skagen, Sailor,
Jantarka, Smuga was established as the most saifablorganic agricultureMuszelka, Banderola, Bamberka and KWS
Ozon were characterized by the smallest compeitithilities against weeds. Arkadia, Ostroga and spelkosz were the
lowest yielders. For Arkadia variety leaf infestatiby pathogens was a factor that limited the yield
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OCENA PRZYDATNO $CI NOWYCH ODMIAN PSZENICY OZIMEJ (Triticum aestivumL.)
DO UPRAWY W ROLNICTWIE EKOLOGICZNYM

Streszczenie

Celem bada byta ocena przydatroi odmian pszenicy ozimej (Triticum aestivupdo uprawy w systemie ekologicznym
biorgc pod uwag ich zdolndci konkurencyjne w stosunku do chwastow, poddtna choroby grzybowe i plonowanie.
Badania przeprowadzono w latach 2014-2016 w trde&hlizacjach w Polsce: w Rolniczym Zakladzies®iadczalnym
Instytutu Uprawy Nawaenia i Gleboznawstwa — Retwowego Instytutu Badawczego w Osinach (woj. ki) i Chwato-
wicach (woj. mazowieckie) oraz w indywidualnym gaspstwie ekologicznym w Chomentowie (woj. podégskdiwana-
scie odmian pszenicy ozimej wysiewano w uktadzicowatej randomizacji w 4 powtérzeniach. Liczelihohwastéw i ich
sucha masa, jak réwnieechy biometryczne odmian pszenicy ozimej wpipeaja konkurencyjdé w stosunku do chwa-
stow: wysok€’, rozkrzewienie, obsadadlin i sucha masa gZci nadziemnych fanu byly oceniane w fazie dojrzatdlon
ziarna i masa tygica nasion byly okddane po zbiorze pszenicy. Wyniki wykazadyréne cechy morfologiczne i parame-
try tanu wplywaly na zdolnioi konkurencyjne testowanych odmian pszenicy ozimspsunku do chwastéw. Wgméno
grupe odmian o najwikszej konkurencyjioi i plonach: Julius, Skagen, Sailor, Jantarka, $aunajbardziej przydatne dla
rolnictwa ekologicznego. Odmiany Muszelka, BandeBhmberka i KWS Ozon cechowalyrsajmniejszymi zdolgoiami
konkurencyjnymi w stosunku do chwastéw. Odmiangdak Ostroga i orkisz Rokosz plonowaty na nimym poziomie.
Przyczym niskich plonéw odmiany Arkadia byto péeaie lisci przez patogeny grzybowe.

Stowa kluczowekonkurencyjngé, cechy morfologiczne, pszenica ozima, dobdér odnziachwaszczenie, rolnictwo ekolo-
giczne

1. Introduction related to faster seedling emergence and canopiplistt-

ment, higher growth rates in early stages, the Hiedgnd

Weeds are often recognized as the most serioeattto
organic crop production [6]. The fear of ineffeetiweed
control is often perceived by farmers as one of igor
obstacles to conversion from conventional to orgdaim-
ing [1]. Weed management in an organic system dams
create a balance between cultivated crops and wesdg
different agricultural practices, such as croptiota choice
of species and varieties, soil tillage, organidilfeation,
date and density of sowing as well as direct meichhn
biological, and physical methods of weed contral $3
One of the cultural method of weed regulation idelsi the
use of crop varieties that possess traits confgrirnigher
competitive ability against weeds. Usually, thesdts are
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tillering, leaf length and width as well as liginterception
[8, 22, 28].

It should be pointed out that not all traits thate crops
a competitive advantage against weeds may usdiallkyx-
ploited in cropping systems. Plant height is oftegatively
correlated with crop productivity and can also @age crop
sensitivity to lodging, which may lead to severelgilosses
[1]. According to Lemerle et al. [15, 16] it is sisle to se-
lect wheat cultivars that possess competitive sragainst
weeds while maintaining an adequate grain yiela kil
To improve the competitive ability of modern wheatigh-
out compromising their yielding ability, morpholagi
traits that enhance early crop vigour and ligheiiogéption
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without affecting harvest index may need to be ipoe
rated from carefully selected germplasm [25].
Expression of competitive advantage is strongfuin
enced by environmental conditions [15]. Higher comm-
petitive ability can also be the result of alleltpa activity

number of plants and their dry matter were evatlhafiry
matter production of weeds and wheat was deternaffted
drying at 40°C for 7 days. The results were catealeon
the area of 1 fa The biometric analysis of oat plants: plant
height and overall tillering were estimated for plants.

[2, 21]. Selection of weed-suppressive genotypes harhree upper leaves of 30 wheat plants for each aatibn

mainly been considered as a way of reducing heatbici
rates in integrated cropping systems; howevers itlear
that this approach may be even more important fgaric
systems [1]. The aim of this study was to deterntirgein-
fluence of morphological features and canopy paterse
on weed infestation and grain yield of winter wheatie-
ties and indicate the varieties which are the mssful for
organic agriculture.

2. Material and methods
2.1. Site characteristics and experimental design

The study was conducted in the period 2014-20m6, o

fields managed organically in 3 locations: Experitaé
Stations of The Institute of Soil Science and Plauattiva-
tion — State Research Institute in Osiny (Lubliopnce)
and Chwalowice (Masovian province) and private niga
farm in Chomentowo (Podlasie province), Poland (@4&b.
One-factor experiment was established with difiere
varieties, arranged in a randomized complete btbeign
with four replications. Twelve winter new wheat iedies
from Polish National List of Agricultural Plant Maties

were scored for infestation rate with fungal patwg (% of
infected leaf area) at milky-dough stage (BBCH 3j-8
Grain yield was estimated in 25mlots in 4 replications
after harvesting using a special small harvesi@cutated
ast - ha' at 15% moisture content.

2.3. Statistical analysis

Analysis of variation for the completely randondzaodel
was applied and the significance of differences/ben means
was verified by Tukey's test at =0.05. Pearsons’s correla-
tions between the yield of wheat varieties, weddstation
and fungal diseases were performed. Calculations ywer-
formed using Statgraphic Plus version 2.1.

3. Results

It was found that the level of weed infestationadfiter
wheat grown in the organic system differed depemdin
the location of the experiment and the year ofasde The
number of weeds in winter wheat, on average foe&y of
the study, was similar in Osiny and Chomentowo &88-

were tested: Arkadia, Bamberka, Banderola, Jantarkacs.- rnif) and almost twice as high in Chwatowice (144
Julius, KWS Ozon, Muszelka, Ostroga, Sailor, Skagerpcs.- rf) (Table 2). On the other hand, weed infestation

Smuga and spelt Rokosz. Pre-sowing treatments pere
formed in accordance with good agricultural praectand
sowing was at the optimum time for the region. Sawi
rates were the same for each variety — 500 grain$ The
row spacing was 12 cm and the planting depth 3.5Aunm
cording to organic agriculture ruling, mineral fiéizers and
other agrochemicals were not used. The harrowinghefat
canopy was done twice in the period from the 4dsav
phase to the tillering stage.

2.2. Sampling and estimation of traits

The number of weeds and their dry matter prodactio
were assessed at the dough stage for winter wB&EH
85-87), using the weight-counting method, on ara ark
0.5x1 m, in four replications for each variety. \Weavere
cut at soil level, sorted by hand and assignedperiss.
From the same area the parameters of plant casaply,as

Table. 1. Habitat conditions of research
Tab. 1. Warunki siedliskowe prowadzenia bada

measured as dry matter of weeds was the lowesintem
wheat cultivated in Chomentowo (44 g ““mand over
twice as high in Osiny and Chwatowice (106-108g3)
(Table 3). The weed infestation level observed ho@en-
towo (9-70 g - M) in none of the years of the study had a
significant effect on winter wheat yield. In Osirand
Chwatowice, in two of the three years of the stuthe
weight of weeds did not exceed 80 g% rand in one year
of the study it was higher than 200 g ? mvhich signifi-
cantly influenced the yield of winter wheat (TaBle

The varieties with the highest number and weight o
weeds were: Muszelka, as well as Banderola, Bamberk
and KWS Ozon (Table 4). Muszelka and KWS Ozon were
at the same time characterized by the lowest heighith
did not favour their competitiveness against we@dzble
5). KWS Ozon was also a variety with a low planhsley
and weight of aboveground parts (Table 6).

Location of organic farms
Item Osiny Chwatowice Chomentowo
(Lublin province) (Masovian province) (Podlasie province)

Complex of agricultural suitability of soils v(ec gn?&gg ze ?C%?gp\fge%t v(ec gn?&gg ze
Soil type Luvisol soil Brown soil Leached brown soil
Soil textural group heavy loam on clay loamy silt silt formations on light silt
Parameters of the soil:
— humus content (%) 1.4 1.7 1.6
— P05 (mg- 100 g* of soil) 8.6 23.0 6.4
- KO 10.0 22.0 4.3
— Mg 9.1 13.1 13.6
—pH in KCI 5.9 6.2 6.6
Forecrop clover with grasses potato clover with grasses
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Table 2. Number of weeds (pcs. Anin winter wheat varieties tested in various lémas in the years 2014-2016
Tab. 2. Liczba chwastéw (szt. mv odmianach pszenicy ozimej testowanych smych miejscowsziach w latach 2014-

2016
Locations and years
\arieties .Osiny . Chvya}owicg Chomentowp
(Lublin province) (Masovian province) (Podlasie province)
2014 2015 2016 mear 2014 2015 2016 mean 2014 2015016 2 mean
IArkadia 119.0 84.0 47.5 83.5a 223/0 150.5 180.0 .5184 93.5 69.0 102.5 88.3aab
Bamberka 109.5 68.5 57.5 78.5a 181.0 107.5 147.0 .2aB5 1275 91.5 55.0 91.3adb
Banderola 111.0 63.5 78.0 84.2a 166.5 108.0 114.09.5aB| 187.0 61.5 89.5 112.7p
Jantarka 106.0 82.0 44.0 77.3a 214.0 139.5 108.03.84b| 107.0 54.0 815 80.8ab
Julius 101.0 71.5 47.5 73.3a 173]0 113.5 92.0 126.2 95.5 62.0 72.0 76.53
KWS Ozon 117.5 84.0 64.5 88.7a 200|5 110.5 13R.07.76d4| 106.0 52.5 76.5 78.3a
Muszelka 109.0 67.0 72.5 82.8a 2285 120.0 12p.06.8Wb| 201.5 68.5 82.0 117.3b
Ostroga 100.0 66.5 38.0 68.2a 1605 123.0 113.0 .2aBP 1125 60.5 74.0 | 82.3aab
Rokosz 95.0 71.0 38.0 68.0p 199/5 1325 134.0 1B5.3E07.0 57.5 73.5 79.39
Sailor 126.5 64.0 39.0 76.5a 1480 94,0 113.0 188.394.5 66.0 65.0 75.23
Skagen 114.0 87.0 39.5 80.2a 127.5 117.0 158.0 24B4.107.5 68.0 60.5 78.73
Smuga 116.0 69.5 38.5 74.7a 1485 106.0 177.0 4a43.803.0 62.0 45.5 70.23
Mean 110.4c| 73.2b 50.4a 78.0A 180.pb 1185a 132.344.0B| 120.2b| 64.44 73.14 85.9A

Source own work /Zrddio: opracowanie wiasne

Table 3. Dry matter of weeds (g “Jrin winter wheat varieties tested in various lomas in the years 2014-2016
Tab. 3. Sucha masa chwastéw (g% w odmianach pszenicy ozimej testowanych smych miejscowsziach w latach

2014-2016
Locations and years
\arieties _Osiny _ Chvya’rowice_ Chomentovv_o
(Lublin province) (Masovian province) (Podlasie province)
2014 2015 2016 mear 2014 2015 2016 mean 2014 2013016 2 mean
Arkadia 236.5 29.3 37.3] 101.0ab31.2 113.2 243.8| 129.4ab 31.2 15.0 102.9| 49.7ab
Bamberka 332.3 38.4 81.6 150.8b 343 6315 246.7 8ab4. 78.3 19.1 69.0 55.5
Banderola 311.6 15.8 53.1] 126.8ab18.1 84.4 252.8| 118.43b 75.9 10.2 109.7| 65.3ab
Jantarka 233.7 34.1 16.5 94.8ab 28/4 71.3 189.3 3aB§. 53.3 9.1 73.9 45.4ap
Julius 265.9 334 13.4| 104.2ab17.3 54.5 145.9 72.59 33.5 5.5 49.8 29.ba
KWS Ozon 336.2 22.5 14.0 124.2pb25.8 77.9 247.9| 117.23b 66.4 14.3 58.5 46.4ab
Muszelka 239.9 26.0 33.1 99.7ab 258 6410 368.3 .9b5D 86.7 5.0 158.0 83.2k
Ostroga 273.6 25.2 18.6| 105.8ab15.7 77.4 182.0] 91.7ab 56.9 8.3 50.1 38.4ab
Rokosz 186.5 17.0 8.7 70.7a 51.5 6916 197.4 106.2&3.0 1.9 52.8 29.24
Sailor 292.2 29.8 17.6] 113.2ab33.2 72.8 183.5| 96.5ap  47.3 3.7 41 30/7a
Skagen 228.1 275 10.8 88.8a 103 7917 228.0 196.0a3.9 5.9 39.7 23.24
Smuga 243.2 30.9 16.7 96.9ab 162 517 233.1 190.332.1 6.1 395 25.94
Mean 265.0b| 27.5ba 26.8ha 1064b 25H6a 733b 2261B.4b| 51.5b 8.7a 70.4b 43.5a

Source own work /Zr6dto: opracowanie witasne

Table 4. Characteristics limiting yields and grgields of winter wheat varieties (mean of 3 yedrsesearch and 3 loca-
tions)
Tab. 4. Cechy ograniczgje plonowanie i plony ziarna odmian pszenicy ozimeglnie 3 z lat badai 3 lokalizacji)

Varieties The number of weeds Dry matter of weedseldY| 1000 grain weigh (Ol/: glfdii?:c?t;; (ljésa?zsrg:
Arkadia 119 93.4 4,97 41.6 63.4
Bamberka 105 107.0 5.41 45.8 29.0
Banderola 109 103.5 5.28 43.7 32.9
Jantarka 104 78.8 5.54 43.8 44.6
Julius 92 68.8 5.49 41.2 31.6
KWS Ozon 105 96.0 5.45 44.3 33.8
Muszelka 119 111.3 5.2 41.7 45.0
Ostroga 94 78.2 5.06 43.2 38.9
Spelt Rokosz 101 69.1 4.6y 39.3 47.9
Sailor 90 80.1 5.67 425 42.0
Skagen 98 72.6 5.6] 41.8 24.0
Smuga 96 74.4 5.47 43.1 52.1
Mean 103 86.1 5.32 42.7 40.4
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Julius, Sailor, Ostroga, Smuga, Skagen and spdbsz
showed the highest competitive abilities in refatio weeds at
all the research locations, mainly due to a redfitihigh plant
density, a large weight of the aboveground paitgifecant
height and number of tillers, and a more horizoatahnge-
ment of leaves, which affected their ability to dahe soil
and inhibit the development of weeds (Table 2-pgltSvheat
var. Rokosz grew the highest among the testedvardt{Table
5). Variety Arkadia, in spite of the traits favagiits competi-
tiveness in relation to weeds (large plant densikyight of
aboveground parts, and length of the stem) (Tdb@&s was
accompanied by a significant number and weight eéds
(Tables 4). This may have been caused by its ditfeihg in
the initial growth phases (Table 5).

Significant differences in winter wheat yields e/dound
among experimental points in each year. In 2014eatvh
yielded the highest in Chwatowice, and in 2016 wiyésd in
this location was the lowest. In 2015 and 2016&mrage, the
highest wheat yields were recorded in Osiny (TZhle

Among the tested varieties, in 2014 the highestdgi
were obtained by variety Smuga (mean 6.04™):;hanhile
the lowest yields were achieved by varieties Rokasd
Ostroga (below 5 t-/3, however their yields significantly
differed only from the yields of Smuga (Table 7).

The highest differentiation of yields between winte
wheat varieties occurred in 2015. Yields over @itivere
obtained for Bamberka, Banderola, Jantarka, JUKWS
Ozon, Muszelka, Sailor and Skagen, while the lowest

Arkadia, Ostroga and Rokosz. A detailed analysithefdata
allowed to separate the varieties, which in twafions: Osiny
(Lublin province) and Chwalowice (Masovian provipce
showed the highest productivity — namely, Muszetkal
KWS Ozon. In Chomentowo (Podlasie province), sigaiftly
higher yields were obtained by varieties BambeBdeagen
and Jantarka, but Muszelka and KWS Ozon were igihep
of cultivars yielding above average (Table 7). Témults indi-
cate that in the conditions of high weed infestatio the ex-
periment in Chwalowice (Tables 1-2), varieties Mulisa and

KWS Ozon were able to compete with weeds and peoduc

compact canopy and large grains (Table 7).

In 2016, a higher intensity of weed infestationswa
noted in comparison with 2015, especially in Chwate
(Table 2-3). In 2016, the lowest yields of all wdies were

recorded. Muszelka, Banderola, Bamberka and Rokosz

yielded lower than 4 t - Hawhile the highest yields of win-
ter wheat were obtained for Jantarka and Sailoieties.
The yield analysis of the tested varieties showeddfarent
response, depending on the area of cultivation.eNbg-
less, it is possible to single out varieties whictespective
of the locality, obtained high yields or maintainsthble
yields (in all locations they were classified aghar yield-
ing varieties). In 2016, these criteria were metlaptarka,
Sailor, Smuga and Arkadia varieties.

To sum up, despite significant differences in ainvheat
yields in years, Jantarka, Sailor and Skagen iesigjave
much higher yields than spelt Rokosz, Arkadia astid@a.

Table 5. Selected morphological traits of the wsteter wheat varieties grown in the organic syste Osiny
Tab. 5. Wybrane cechy morfologiczne badanych odpsaanicy ozimej uprawianych w systemie ekologicamyOsinach

Varieties Number of tillers Height (cm)

2014 2015 2016 mean 2014 2015 201§ mean
Arkadia 1.43 1.38 1.40 1.40 94.8 98.4 90.0 944
Bamberka 1.39 1.43 1.46 1.43 87.5 90.4 75.2 84.4
Banderola 151 1.45 1.45 1.47 88.4 88.4 76.3 84.4
Jantarka 1.43 1.33 1.48 141 87.3 98.2 86.4 90.F
Julius 1.45 1.37 1.49 1.44 81.2 86.4 76.5 81.4
KWS Ozon 1.51 1.48 1.53 151 79.4 77.6 67.6 74.9
Muszelka 1.46 1.40 1.48 1.45 89.2 78.0 63.2 76.8
Ostroga 1.43 1.53 1.57 151 90.8 93.7 794 88.0
Rokosz 1.38 1.60 1.58 1.52 113.3 114.6 102.4 110{1
Sailor 1.46 1.47 1.46 1.46 95.9 101.2 89.6 95.6
Skagen 1.43 1.50 1.63 1.52 91.8 89.2 78.4 86.5
Smuga 1.48 1.67 1.46 1.54 98.2 101.4 90.1 96.6
Mean 144 1.47 1.50 1.47 91.5 93.1 81.3 88.6

Source own work /Zrddio: opracowanie wiasne

Table 6. Selected parameters of the canopy oftted winter wheat varieties grown in the orgapgtesn in Osiny
Tab. 6. Wybrane parametry fanu badanych odmianrpsg@zimej uprawianych w systemie ekologicznynsindah

Varieties Plant density (pcs. ) Dry matter of wheat (g-R)

2014 2015 2016 mean 2014 2015 2016 mean
Arkadia 203 286 296 262 949 1373 1405 1242
Bamberka 184 288 230 234 895 1512 1038 1148
Banderola 180 310 207 232 943 1487 1026 115p
Jantarka 182 275 278 245 883 1338 1279 116[7
Julius 223 265 287 258 955 1391 1257 1201
KWS Ozon 176 263 263 234 843 1282 1138 1088
Muszelka 205 294 260 253 936 1443 1076 1151
Ostroga 195 258 267 240 932 1308 1349 119y
Rokosz 224 251 286 254 1115 1243 1285 1214
Sailor 199 281 269 250 962 1371 1357 123(
Skagen 219 274 252 248 1144 1292 1308 1248
Smuga 190 269 264 241 993 1325 1336 1218
Mean 198 276 263 246 962 1364 1238 1188
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Low vyields of Arkadia variety resulted from the it
incidence of infestation by fungal pathogens amaltghe
tested varieties (Table 4). Spelt Rokosz was diagacterized
by a significant susceptibility to fungal diseases.

An opposite proportional correlation was foundwmestn

able for organic cultivation. However, in the ca$¢he va-
rieties Jantarka and Smuga, it is necessary tocafiaption
to their susceptibility to infection by fungal patiens. The
group Il of varieties achieves high or medium ysettbspite
a significant weed infestation, i.e. they toleratell weed

the number and weight of weeds, infestation by #&ling infestation, which may also be useful for orgaramfing:

diseases and the level of winter wheat yields. Ai@darly

KWS Ozon, Bamberka, Banderola and Muszelka. This

strong negative correlation was obtained betweey drgroup was the least infected by pathogens. Thepgtdu

matter of weeds and winter wheat grain yield (Té)le
Taking into account the relationship between wied
festation and winter wheat yield, 3 groups of Vg were
distinguished (Fig. 1). The group | consists of tkast
weed-infested and the highest yielding varietiediug,
Skagen, Sailor, Jantarka, Smuga, which are the most

including Arkadia, Ostroga, and spelt Rokosz, waarac-
terized by the lowest yields and low or medium we¥eds-
tation. Diseases may be the limiting factor forntheSpelt
Rokosz is a highly competitive variety in relatimmweeds;
hence its low yields may result from its low yigldipoten-
tial or susceptibility to diseases (Table 4).

Table 7. Winter wheat grain yields (t ipin different habitats in the years 2014-2016
Tab. 7. Plony ziarna pszenicy ozimej (fha rénychsrodowiskach w latach 2014-2016

Osiny Chwatowice Chomentowo

Variety (Lublin province) Masovian province) (Podlasie province)

2014 2015 2016 Mean 2014 2015 2016 Mean 2014 2015016 2 Mean
Arkadia 3.92 6.11 6.70 5.58 7.61 5.5 2.63 525 440 4.39 3.83 4.09
Bamberka 3.60 7.99 6.05 5.8§ 8.1 6.45 2.48 5/63 6 4/85.70 3.56 4.71
Banderola 4.31 8.07 5.85 6.08 7.16 6.10 2.38 521 435 4.78 3.40 4.54
Jantarka 4.54 7.86 7.34 6.58 6.66 5.89 2.44 5/00 16 5. 5.31 4.67 5.05
Julius 4.64 7.83 6.60 6.36 8.18 6.58 3.05 5.94 4)574.58 3.40 4.18
KWS Ozon 3.27 8.18 6.38 5.94 7.61 6.7[7 2.85 5./4 655| 4.94 3.40 4.66
Muszelka 4.43 8.70 5.88 6.34 6.60 6.83 1.93 512 405/ 4.96 2.80 4.39
Ostroga 4.62 7.22 6.81 6.2 6.30 5.58 2.71 486 4 3|9 4.75 3.57 4.09
Spelt Rokosz 3.78 6.35 6.46 5.53 6.88 4.94 2.0p 4.63 4.24 357 .723 3.84
Sailor 4.25 7.91 6.85 6.34 7.5 6.60 3.44 5.87 5.635.01 3.78 4.81
Skagen 4.71 7.52 6.82 6.35% 8.41 6.37 2.83 5/70 4.6%.63 4.04 4.79
Smuga 5.27 7.62 6.74 6.54 7.2y 5.53 2.66 515 5|5%.75 3.78 4.71
Mean 4.28 7.61 6.54 6.14 7.37 6.0B 2.58 5.34 4193 .86 4] 3.66 4.48
NIRg 05 1.26 0.53 0.59 0.10 0.98 0.65 - 0.2p 0.23 0.16 -

"/ spelt wheat, hulled grain

Source: own work Zrodio: opracowanie wlasne

Table 8. Simple correlation coefficients amongtested characteristics
Tab. 8. Wspotczynniki korelacji prostejeshizy badanymi cechami

es

Characteristics - - - - Parameters - -
Yield | Plant density| 1000 grain weight Number of weeds Dajter of weedg Incidence of diseas

Yield 0.811 0.439 -0.004 -0.614 -0.404

Plant density 0.811 0.058 -0.067 -0.726 -0.389

1000 grain weight| 0.439 0.058 0.206 -0.121 -0.001

Significant correlation coefficients (p<0.05) anelicated in bold

| group

Source own work /Zrddio: opracowanie wiasne

¢ Arkadia

W Bamberka
A Banderola

x Jantarka

X Julius
® KWS Ozon

+ Muszelka

plon; yield (t - ha)

3 T T T

Il group = Ostroga
Rokosz

# Sailor

20 40 60

sucha masa chwastéw; dry matter of weeds (g) m

80 100 120 'Skagen

Smuga

Source own work /Zrddio: opracowanie wiasne

Fig. 1. Relationship between weed infestation aeldly of winter wheat varieties (mean from 3 yedinesearch and locations)
Rys. 1. Zaltnasé miedzy zachwaszczeniem a plonami odmian pszenicyjdzietnia z 3 lat badai miejscowdci)

Beata FELEDYN-SZEWCZYK, Krzysztof JONCZYK, Jarostaw STALENGA

47

,Journal of Research and Applications in Agricultural Engineering” 2018, Vol. 63(2)



4. Discussion

taller than norcompetitive genotypes, other traits such as
large seedling ground cover and flag leaf lengthevasso-

The successful weed management is based on ao-appeiated with wheat yield under competitive condii¢ha].

priate cropping system design. In Osiny experimgésiield
crop rotation using crops with different groups tgio-
spring wheat - clover and grasses | and Il yearinter
wheat+catch crop) is realized, which decreases weed-
lation and soil seed bank and protects against weaat
pensation. In other research locations: Chomentawd
Chwatowice also good forecrops: clover with grassed
potato were sown before winter wheat. Maximum diifer
cation of the cropping system , e.g. alternatiotwben
winter and summer crops, grain and root crops,ienttr
depleting and nutrient-building crops disrupt tlegenera-
tion niches of different typologies of weeds (arlaphien-
nials, perennials, obligate seasonal species)gllyepre-
venting the establishment of a specialized floré promot-
ing that of a multifaceted weed community hostingner-
ous species each present at a low density [4].

Farmers require precise information about the cghoff
variety for enhancing crop competitive ability iifferent
environments. Competitive wheat crops should bdatile

In our research, in the conditions of moderatest#-
tion, highly competitive varieties (70-80 g#nyielded the
highest (5,47-5,67 t - i} but at weed level 96-111 g“m
the yield of some varieties was quite high (5,285, - ha
Y. It suggests that observed level of weed infestatid
not decrease the yield significantly. In the stadiy Hoad
et al. [11], some highly competitive cultivars gagaly
modest yields. Hucl [12] reported yield gains oR%-in
“competitive” compared to “non-competitive” sprimgheat
varieties. For winter wheat, the highest grain-pi@dg cul-
tivars included three medium height cultivars [2B)t
Murphy et al. [19] report no evidence of a causddtion-
ship between ability in weed suppression and gyald of
spring wheat. According to Lemerle et al. [18] caatilive
ability and yield potential must therefore be tegbas sepa-
rate traits for selection.

The grain yield of wheat in an organic system ddug
affected not only by weeds, but also by nitrogextust and
other nutrient deficiencies as well as, for examfuagal

as part of reliable and economical weed managemefdaf diseases [14]. Varieties for organic farmirepd effi-

strategies [16-17]. The study of winter wheat wgindi-
cated that dry matter of wheat, plant density, plaight
and tillering had an impact on weed number and bgsn
which was confirmed by the results of earlier reseaon-
ducted on spring wheat varieties [10]. Differenattees
determined the competitiveness of winter wheatetis.
For spelt Rokosz, Arkadia and Sailor, the heightldde
the most important factor. In many studies, plaight has
been shown to be a significant or even the onlyofafor
cereal competitiveness [5, 7, 19]. In contrast,epthe-
searchers have indicated that plant height is afomim-
portance [23-26]. In the case of Ostroga, spelt dRpk
Skagen and Smuga, the number of tillers had alsaofkn
ence on their competitiveness against weeds. licdbe of
Julius, Sailor, Arkadia, Skagen, Smuga and spekoBn
density of plant canopy and dry matter of undergcbparts
decided about their high competitive ability. Irstady by
O’Donovan et al. [20], differences in seedling bid-
ment of wheat and barley varieties tended to imftee
competitive ability against wild oafAyena fatual..) more
than plant height did. Lemerle et al. [18] alsoared that
there was no evidence of any relationship betweerpho-
logical traits and suppression of weeds, which eanes
the complex nature of competitiveness. Accordingdm-
merts van Bueren et al. [14] traits important fared sup-
pression are fluid and often dependent on siteiipenvi-
ronmental conditions. In the case of some variedesom-
plex of features influence competitive ability une of
them dominates; indeed, other traits such as, alliglo-
pathic effects may be involved [2, 19, 29].
Characteristics of cereal varieties suitable fogaaic
farming should be tested on organically managdddibe-

cause the genotypes which yielded the highest under

weedfree conditions were not necessarily the highestlyi
ing under weedy conditions [13]. Genotypes whicffiesaed
smaller yield reductions were more effective infmagsing
weed growth. In our study, a group of varietiesahhyield

at high or moderate level despite the high weeéstation
(well tolerating weeds) thus being suitable foramig sys-
tem, were indicated: KWS Ozon, Bamberka, Banderola
Muszelka. Although competitive genotypes were galher
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cient nutrient uptake and use and weed competifibese
and other characteristics need to be considereslation to
the organic cropping system over the whole rotatfwosi-
tive interactions are needed, such as early crgpuvifor
nutrient uptake, weed competition and disease tegsie
[28]. Any information about the performance of @dreul-
tivars in the organic system could also be usefulldw-
input, integrated and conventional farming in order
achieve the economic and environmental goals [24].

5. Conclusions

1. Winter wheat varieties Julius, Sailor, Smuga, Skaayed
spelt Rokosz were distinguished by the highest ebithye-
ness against weeds. Varieties of the largest wafedtation
were: Muszelka, Banderola, Bamberka and KWS Ozon.

2. The dry matter of wheat, plant density, the height
tillering had the greatest impact on weed numbéidéomass.
3. A set of varieties with the largest competitiveligbiand
the highest yield, the most suitable for organidcagjure:
Julius, Skagen, Sailor, Jantarka, Smuga was estadli

4. In organic farming conditions, the lowest yieldsrave
recorded for spelt Rokosz, Arkadia and Ostroga. Low
yields of Arkadia variety resulted from being ined by
fungal pathogens.
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