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EVALUATION OF WEED INFESTATION OF TRITICALE AND PEA MIXTURES GROWN
FOR FODDER SEEDS

Summary

The aim of the study was to evaluate weed infestati mixtures of pea with spring triticale witHfdrentiated composition
of seeds at sowing, in ecological farming systeigldFexperiments were carried out in 2014-2016phtgplot design in 4-
replication on good soil rye complex. Two pea walts with spring triticale with differentiated steaof legume (40, 60 and
80%) were compared. An assessment of species wegtbsition, each species abundance, fresh and deglvinatter was
performed. An assessment of the structure of wedncinities in the cultivated crops was carried wsihg two ecological
indicators: Shannon index (H) and Simpson domimati@ex (Sl). Analysis has shown that in the fnstl third year of
study, the most competitive with weeds was mixttithe lowest percentage of legumes, while in do@sd year the mix-
ture with 80% share of pea, as evidenced by siganifly lower fresh and dry weeds matter. In allngeaf study, in the cul-
tivation of all mixtures, weed phytocenoses coedishainly of dicotyledonous species. The most anindeed species,
regardless of their components, were: Conyza camsideChenopodium album, Eguisetum arvense, Ruoetgszlla and
Sonchus asper. In the first year of the studyhigbest diversity of weeds, expressed by Shandiv@ssity index, showed
a mixture of triticale with 40% share of pea of WHl cultivar, in the second year a mixture with 86R&re of pea Kiif cul-
tivar and 40% of Milwa, while in the third year sfudy mixtures with 60% share of pea Milwa cultiaad 40% - of Kilif
cultivar.

Keywords:pea, spring triticale, mixture, weed infestatieaplogical farm, index of diversity, index of doatian

OCENA ZACHWASZCZENIA MIESZANEK PSZEN ZYTA Z GROCHEM
UPRAWIANYCH NA NASIONA

Streszczenie

Celem bada byta ocena zachwaszczenia mieszanek grochu zzgtamarjarym o zrénicowanym udziale nasion komponen-
téw przy wysiewie, w ekologicznym systemie gospegaria. Ddwiadczenie polowe przeprowadzono w latach 2014-2016
w uktadzie split-plot, w 4 powtdrzeniach, na glek@npleksiytniego dobrego. Poréwnywano mieszanki dwéch odmian
grochu z pszeytem jarym o zrénicowanym udziale gliny strgczkowej (40, 60 i 80%). Przeprowadzono ecgktadu ga-
tunkowego, liczebrdoi poszczegdlnych gatunkdéw, oznaczéniEsq i powietrznie such mag chwastow oraz wykonano
ocere struktury zbiorowisk chwastéw w badanych uprawaatpomog dwoch wskénikow ekologicznych: indeksuzro-
rodnasci Shannona (H’) oraz indeksu dominacji Simpsoria adania wykazaty;e w pierwszym i trzecim roku baga
najbardziej konkurencyjna w stosunku do chwastda tnjeszanka o najmniejszym udzialgliny strgczkowej, natomiast

w drugim roku mieszanka z 80% udzialem grochu imaéa sic najmniejszym zachwaszczeniem, na co wskazujgaiéstot
mniejszaswieza i sucha masa chwastow. We wszystkich latach/fadaiprawie wszystkich mieszanek, fitocenozy chwa-
stéw skiladaly si gtéwnie z gatunkéw dwuliennych. Najliczniej wygbujecymi gatunkami chwastéw, niezale od
udziatu komponentéw byty: Conyza canadensis, Chatiom album, Eguisetum arvense, Rumex acetoseda $onchus
asper. Najweksz; réznorodnaciq flory segetalnej, wyrng indeksem rénorodnaci Shannona, w pierwszym roku bada
wykazata si mieszanka pszéyta z 40% udzialem grochu odmiany Milwa, w drugoku mieszanka z 80% udziatem gro-
chu odmiany Kilif oraz 40% odmiany Milwa,sz& trzecim roku mieszanka z 60% udziaterimg strgczkowej odmiany
Milwa oraz 40% odmiany KiIif.

Stowa kluczowegroch, pszefyto jare, mieszanka, zachwaszczenie, gospodardtelogiczne, indeks tdorodnaci, in-
deks dominacji

1. Introduction and Podgorska-Lesiak [11], mixed plants generadly biet-

ter production space than the same crops in puréngo

Cultivation of legumes in pure sowing due to tliii-d
cult limitation of weed infestation is troublesontieerefore,
the possibility of sowing them in mixtures with eals is
sought. Non-legume plants growing in the vicinityleg-
ume plants use nitrogen assimilated by papillargtdyéa,
which is particularly significant in organic farnginMixed
sowing advantageously affects the soil and itstagnton-
dition and as a result is a very good forecromfiany plant
species grown in the farm [10, 12]. The resultingtains a
broader set of nutrients and obtained fodder quakic-
cording to Kotecki [7], Creamer et al. [4] and Sohkcz
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which is conducive to reducing weed infestation.

The aim of the study was evaluation of weed iz
of pea-spring triticale mixtures with differentidtshare of
seeds.

2. Materials and methods
The field experiment with triticale-pea mixturessaearried
out in the years 2014-2016, at the Advisory Agtical

Center in Szepietowo (Podlaskie voivodeship), ilit-pot
design, with four replications. The first factomocerned the
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cultivar of Pisum sativun(L.): Milva (semi-leafless culti-
var) and KiIif (with bipinnate leaves). The secoadtbr re-
ferred to the percentage Bfsum sativunin mixture with

Triticale: 40, 60 and 80%. The density of plants in pure

sowing, used as the base to calculate their densithe
mixtures, was as follow$?. sativuml00 seedsn?, triticale

then multiplied by the natural logarithm of thisoportion
(In Pi). The resulting product is summed acrosgigge and
multiplied by -1.

The Simpson Nindex (SI) is an indicator used $ti-e
mate the biodiversity of habitats. It describespghabability
of occuring two individuals of the same speciestakes

(Milewo cultivar) 400 seedsn®. The area of a plot was into account the number of species and the relativen-
30,0 nf. The experiment was conducted on a soil belongingance of each species and is described by the 8imps

to a good rye complex, class IV b. The contenwvailable
nutrients were in range (M@0 kg' soil): phosphorus 6,2-
6,4; potassium 6,1-6,9 and magnesium 5,0-5,6. (Btilas
determined in 1 N KCI, was 5,2-5,4. In the firsayevinter
rye was the forecrop, and in the second and theat-ypo-
tatoes. The plots were harrowed twice to controbdgein
the mixtures. Plants were harvested at the fullunist
stage of mixture components in the first decad@ugjust.

Weed infestation of the mixtures was analyzed apleou

days before harvesting plants, on the surface5ofrf, with
four replications. The study included an evaluatidérmveed
species composition, number of individual specied the
designation of fresh and dry matter of weeds. Asegghe
significance of the impact of the considered faton the

features under investigation was based on the negia

analysis, indicating Tukey’s confidence half-intalss at a
significance level of 0,05.

model [15]:
Sl =X Pi2
Value ranges from 0 to 1, with values close todidat-
ing a clear dominance of one or more species dod ai-
versity of the community.

3. Results and discussion

An analysis of the obtained results showed thatakiel
of weed infestation of the mixtures depended ndy om
the percentage of pea in the mixtures, but alseveather
conditions during the growing period (Table 1). \thea
conditions had a strong effect on the yield anddieées-
tation of the pea-triticale mixture. The most o@lmondi-
tions for growth and development of mixtures weee
corded in the first year of the study (2014). OmlyJuly,
moisture deficiency was noted (65% of the mean oltim

The biomass coefficient calculated according te thyears). In contrast, in 2015 moisture deficits oo in

formula by Patriquin [8] was used to compare thgrele of
weed infiltration of the mixtures according to theompo-
sition:

croplbiomasd x[100

weedbiomasst+ crop (biomass

The dry matter of the above ground mixtures anddse
from the surface of 1frwere taken into account.

The structure of weed composition in the studietps
was also described using two ecological indicatohs
Shannon index (H') and the Simpson dominance ij88x
The Shanonn’s index is an indicator of speciesrditye Its
value determines the probability that two sampietividu-
als will belong to different species. It dependstlo® num-
ber of species and their relative quantitative prtpns and

Biomasdindex=

is calculated according to Shannon and Weaver'semod

[15]:

H'=-XPilnPi
where: Pi — ratio of species number to the ovenaled
abundance on each site. The proportion of speiCiedd-
tive to the total number of species (Pi) is comguiand

Table 1. Weather conditions during the vegetatieraas

Tab. 1. Przebieg warunkéw pogodowych w okresie taefje

June (36% of mean of multi-years), in July (46%tlod
mean of multi-years) and in August (13%), accomgeary
high air temperatures, exceeding the standarcdhftividual
months by, respectively, 8, 13 and 36%. In 2016May
and June, moisture deficiencies amounted to, réispic
67 and 62% of the standard. In July, however, thezee
heavy rainfalls (the sum of precipitation was higbg 32%
than the mean of multi-years for this month).

In the first and third year of the study, the mnet with
the lowest share of a legume was the least convmetit
against weeds, while in the second year, the neéxtuth
80% of pea was the least weed-infested (statibticsid)-
nificant differences). In the first and third ye#ine weeds
were the most abundant in the mixture with 80%exd fin
both cultivars), whereas in the second year, therse rela-
tionship was noted, as the largest weed infestatias
found in mixtures with 40% share of this species,esi-
denced by significantly higher fresh and dry matbér
weeds (Table 2).

Specification Year Month Sum
1 \Y) \ Vi Vil (VI (m-viry
2014 35,1 38,0 42,1 743 56,2 63,3 309,0
Rainfalls (mm) 2015 30,1 355 451 254 400 9/5 185,6
2016 28,3| 38,4 383 439 1142 68,8 333,9
Rainfalls mean from multi-years (mm) 3219 34,8 5¢,009 865| 70,9 58,8
Average
1 v \Y VI Vil VI (11-VI1T)
2014 6,0 91| 135 151 20,6 17,7 13,7
Temperature (°C) 2015 48| 85| 12,7 16,9 194 2272 14,1
2016 2,7 86| 145 17y 188 16,1 13,1
Temperature mean from multi-years (°C) 0,4 6,5 121%,7| 17,1| 16,3 11,4

* Average from multi-years
Source: /Zrédio: Datebase of Meteorological Service of IUN@RFIBaza danych Stacji Meteorologicznej IUNG-PIB
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Table 2. Dry matter (g) of weeds depending on thigvar of pea and its percentage in mixtures eybars 2014-2016
Tab. 2. Sucha masa (g) chwastéw w zadéci od odmiany grochu i jego udziatu w mieszancatach 2014-2016

Year Mean
Pea percentage (%) 2014 2015 2016
Milwa | Klif | Milwa | Klif |Milwa |Klif Milwa KIif
40 134 | 67| 430 481 494 388 353 31,2
60 114 | 122 345 448 632 704 364 4p5
80 34,2 | 20,00 25,4 40,4 446 87,8 34,7 494
Mean for variety
Mean | 19,7] 130 343 444 524 657 355 410
Mean for pea percentage
40 10,1a 45,6a 44,1a 33,3a
60 11,8a 39,7a 66,8b 39,4a
80 27,1b 32,9a 66,2b 42,1a

* values marked with the same letter did not difignificantly ¢=0.05)

The research of Plaza et al. [9] have recordeower
weed infestation in the mixtures of spring wheathwiea
cvs. Wiato and Klif with 40% and 60% shares of iegu
compared to 80%. In the first year (2014), the weedyht
of the mixtures with an 80% share of legumes wasutb
three times higher than in the other mixtures, andhe
third year of research (2016), it was two timeshbig In
their previous studies, the authors showed thatritxture
with 40% of pea were the most competitive againstds,

Source: own studyZrodio: opracowanie wiasne

of legume compared to the mixtures with its 20% 8@
or pure pea sowings. The obtained results shovwadchthea
cultivar had no significant effect on fresh and dvgeds
matter. These results coincide with the resultsiabt in
the studies of Ptaza et al. [9], which showed that ana-
lyzed pea cultivars Klif and Wiato had no effect the
level of weed infestation. Also, Sobkowicz and Raodga-
Lesiak [11] found that a pea cultivar did not sfgintly
affect the weed infestation of pea with spring @&ganmnix-

as it had the smallest fresh and dry matter of weedures. The comparison of pea cultivars showed ithahe

[2].Also, Staniak et al. [13, 14], in their studies weed in-
festation of mixtures of blue lupine with cereatslaf oat
with peas, showed that the mixtures in which a hegu
share was 40% of the standard for a pure sowinge wk-
real was 60%, were the most competitive againstsjeas
evidenced by the smallest number and the freshdand
weeds matter. Increasing the percentage of legumes
mixture resulted in an increased weed infestatiDmese
results are consistent with the results of Burasks [3],
who found a significant decrease in the nhumber\aeidht
of weeds in the cereal-legume mixtures combinedh \ait
decrease in lupine percentage in the mixture (fi&®% to
25%). In turn, Plaza et al. [9] recorded the lowastd
weight in pea-spring wheat mixtures at 40% and &b%e

first year of the study (2014), the mixtures witrgpcv. Kilif
were more competitive against the weight of weeds,
whereas in the years with precipitation deficit®12 and
2016) - the mixtures with blue leaf pea cultivarlé. In

the first year of the study, pea cv. Klif had ahag com-
petitiveness against weeds, while in the otheryaars, cv.
Milwa.

In the first (2014) and third (2016) years of gtedy,
the highest number of weeds per unit area was deddior
the mixtures with 80% share of pea (116 and 146tplper
1 n, respectively), whereas in the second year (2ah8),
largest number of undesirable species was founchii
tures with a 40% share of legumes (68 plants paf 10n
average for both pea cultivars) (Tables 3-5).

Table 3 Weed species composition and number of svgadntsm?) depending on the cultivar of pea and its peraggnta

share in the mixture in the first year of the st(@2§14)

Tab. 3. Sktad gatunkowy i liczeldachwastow w zal|masci od odmiany grochu i jego udziatlu w mieszanceemszym

roku badai (2014)

Pea percentage (%)
Weed species 40 60 80

Milwa [ KIif Miwa | KIif Milwa Klif mean
Monocotyledonous:
Echinochloa crus-galli - - - - 0,5 0,5 0,2
Elymus repens 5,0 2,0 3,0 8,5 3,5 6,0 4,7
Setaria pumila 7,0 7,0 7,0 2,5 11,5 7,0 7,0
Sum of Monocotyledonous 12,0 9,0 10,0 11,0 15,5 513, 11,8
Dicotyledonous:
Anthemie arvensis - 2,5 2,5 1,0 - 25 1,4
Capsella bursa-pastoris - - - 2,0 - 0,3
Centaurea cyanus - - - 0,5 - - 0,1
Chenopodium album 8,0 8,5 13,5 8,0 8,0 9,5 9,3
Cirsium arvense 0,5 - - - - - 0,1
Convolvulus arvensis - - - - 0,5 0,5 0,2
Conyza canadensis 23,0 17,5 19,5 17,0 12,0 13,5 17,1
Fallopia convolvulus 9,0 2,5 3,0 15 1,0 1,5 3,1
Gypsophila muralis 6,5 6,5 8,5 4,5 2,0 4,5 54
Matricaria maritima 2,0 - 1,0 0,5 15 0,5 0,9
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Myosotis arvensis 0,5 - - 0,5 - - 0,2
Plantago lanceolata 3,0 0,5 - - - - 0,6
Polygonum aviculare - 2,0 2,0 2,5 2,5 1,0 1,7
Polygonum lapathifolium - 0,5 - - - - 0,1
Polygonum persicaria - - - - 0,5 - 0,1
Rumex acetosella 11,0 21,5 16,5 19,0 28,0 22,5 19,8
Scleranthus annuus 15,0 18,0 20,5 13,5 24,0 19,5 18,4
Sinapis arvensis 0,5 0,5 0,5 - - - 0,3
Spergula arvensis - - 0,5 - - - 0,1
Stellaria media 1,0 - - - - - 0,2
Trifolium arvense 0,5 1,0 - - - 2,0 0,6
Veronica arvensis - - - 0,5 - - 0,1
Viola arvensis 3,0 5,5 4,0 4.5 9,5 9,0 5,9
Sum of Dicotyledonous 83,5 87,0 92,0 73,5 91,5 586, 85,7
Eguisetum arvense 1,3 - 0,5 1,0 16,5 7,5 4,5
Total 96,8 96,0 102,5 85,5 123,5 107,6 102,0
Mean for pea percentage 96,4 94,0 115,5
Mean for species

Milwa 107,6

Klif 96,3

Number of weed species 17 | 15 | 15 | 16 16] 16 15,8

Source: own studyZrédio: opracowanie wlasne

Table 4. Weed species composition and number ofisvgglantan) in mixtures depending on the cultivar of pea #ad
percentage share in mixture in the second yedreo$tiudy (2015)
Tab. 4. Sklad gatunkowy i liczeBdahwastéw w zalmasci od odmiany grochu i jego udziatu w mieszancewgidn roku

badai (2015)

Pea percentage (%)
Weed species 40 60 80

Miwa [ KIif Miwa | KIif Milwa Klif mean
Monocotyledonous
Echinochloa crus-galli 3,5 35 3,5 16,5 4,0 5,0 6,0
Elymus repens - - 1,0 1,5 3,5 2,5 2,1
Juncus bufonius 15 0,5 - - - - 1,0
Sum of Monocotyledonous 5,0 4,0 4,5 18,0 7,5 75 8 7,
Dicotyledonous
Anthemis arvensis 1,5 0,5 4,0 1,5 1,0 0,5 1,5
Capsella bursa-pastoris - - 1,0 5,5 3,0 3,0 3,1
Chenopodium album 17,0 13,5 19,0 19,5 21,5 12,5 17,2
Cirsium arvense 3,0 2,0 25 - - 1,0 2,1
Convolvulus arvensis 6,0 7,5 15 3,0 0,5 - 3,7
Conyza canadensis 1,0 - - - 0,5 0,5 0,7
Fallopia convolvulus - 1,0 2,0 1,5 - 6,0 2,6
Matricaria maritima subsp. inodora - - 1,0 - - 1,0
Myosotis arvensis 0,5 - - - - 0,5 0,5
Plantago major - - - - 0,5 - 0,5
Polygonum aviculare 1,0 1,5 - 0,5 0,5 - 0,9
Rumex acetosella - - - - 1,0 - 1,0
Sonchus arvensis 0,5 - - 0,5 0,5 - 0,5
Sonchus asper 6,5 4,0 4,0 3,0 6,0 8,5 5,3
Veronica persica 2,0 0,5 1,0 15 - 1,0 1,2
Viola arvensis 4,0 1,0 3,5 3,0 15 7,5 3,4
Sum of Dicotyledonous 43,0 31,5 38,5 40,5 36,5 410 38,5
Eguisetum arvense 24,0 27,5 9,0 1,5 4,5 8,5 12,5
Total 72,0 63,0 52,0 60,0 48,5 57,0 59,6
Mean for pea percentage 67,5 56,0 52,8
Mean for species:

Milwa 57,5
Klif 60,0

Number of weed species 14 ] 12 | 12 ] 14] 14] 18 13,2
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Table 5. Weed species composition and number oflsvgglantsn®) in mixtures depending on the cultivar of pea #ad
percentage share in mixture in the third year efstudy (2016)
Tab. 5. Sktad gatunkowy i liczebBda@hwastéw w zalmasci od odmiany grochu i jego udziatu w mieszancezecim roku

badai (2016)

Pea percentage (%)
Weed species 40 60 80

Miwa [ KIif Milwa | KIif Milwa Klif mean
Monocotyledonous:
Echinochloa crus-galli 1,5 - 1,5 0,5 0,5 - 0,7
Elymus repens - 1,0 1,0 1,0 1,5 - 0,8
Setaria viridis 1,0 8,5 10,0 2,5 3,5 5,0 5,1
Sum of Monocotyledonous 2,5 9,5 12,5 4,0 55 5,0 5 6,
Dicotyledonous:
Anthemis arvensis 1,0 1,0 3,5 1,5 0,5 1,0 1,4
Aphanes arvensis 12,5 12,5 5,5 4,5 3,0 7,0 7,5
Capsella bursa-pastoris - 0,5 0,5 0,5 0,5 0,5 0,4
Centaurea cyanus - 1,0 - 0,5 - - 0,3
Cerastium arvense 1,5 4.5 7,0 1,0 4,0 1,0 3,2
Chenopodium album 17,0 16,5 225 16,5 9,0 15,0 16,1
Cirsium arvense 1,0 - 2,0 - - - 0,5
Conyza canadensis 16,5 16,5 22,0 10,0 24,5 19,0 18,1
Fallopia convolvulus 7,5 10,0 16,0 55 7,5 11,0 9,6
Matricaria maritima subsp. inodora 2,5 6,5 15 0,5 3,5 3,0 2,9
Plantago lanceolata 1,0 1,0 5,0 15 - 15 1,7
Plantago major 6,0 6,0 3,0 8,0 2,5 5,0 51
Polygonum aviculare 1,5 3,0 5,0 8,0 10,0 7,0 5,8
Polygonum lapathifolium 1,0 5,5 2,5 0,5 3,5 2,5 2,6
Rumex acetosella 7,0 10,0 12,0 2,0 6,0 3,5 6,8
Sonchus arvensis 0,5 1,5 5,0 3,0 8,0 2,0 3,3
Sonchus asper 25,0 3,0 6,0 25,0 1,5 20,0 13,4
Sonchus oleraceus 1,0 0,5 1,0 - - 0,5 0,5
Spergula arvensis 6,5 7,5 6,0 2,0 2,0 0,5 4,1
Trifolium repens 1,0 - 0,5 - 0,5 - 0,3
Veronica arvensis - 2,0 1,5 0,5 1,0 0,5 0,9
Viola arvensis 5,0 11,5 6,0 7,5 10,0 8,5 8,1
Sum of Dicotyledonous 115,0 120,5 134,90 98,5 97,5 09,4 112,4
Eguisetum arvense 11,0 15,0 23,0 24,0 27,5 52,5 25,5
Total 128,5 145,0 169,5 126,5 130,5 166,5 144.4
Mean for pea percentage 136,8 148,0 148,5
Mean for cultivar

Milwa 142,9
Klif 146,0

Number of weed species 22 | 25 | 22 ] 25 | 24] 22 23

In the mixtures with 60% share of pea, on averagé glants

Source: own studyZrodio: opracowanie wkasne

was a large numb@&cleranthus annuusn the studies of Sta-

of weeds per 1 fwere recorded while with 80% - 62,4 pcsniak et al. [12], the most abundant species of wéedhe or-

per 1 M. The mixtures with pea cv. Klif were more competi-

tive than the ones with Milwa against the numbereéds per
unit area only in the first year (2014) of the stubh all the
years of the study, in the cultivation of all mpas, weed phy-
tocenoses in the analyzed treatments consistedynwinli-
cotyledonous species (Tables 3-5). The dicotyledsneeed
group accounted for an average of 76% of the tatalber of
undesirable species. The species diversity of aefimta was
similar in the cultivation of all mixtures. The ncabundant
weed species, independent of the components irdjolvere
Conyza Canadensis, Chenopodium album, Eguisetuensay
Rumex acetosel@andSonchus asper

The weed species composition was similar in allybars
of the study. Total of 27 species of weeds, incigdd mono-
cotyledon species, were identified for triticaled gmea mix-
tures. The highest number of weed species occuirimgix-
tures was recorded in 2016. In addition, a largaber of
Eguisetum arvense, Fallopia convolvyldésmthemis arvensis

ganic crops wereChenopodium album, Echinochloa crus-
galli, Stellaria mediaandCapsella bursa-pastorigiccording

to Barankiewicz and Misiewicz [1], a big problemgrowing
spring cereals are, among othexSalinsoga parviflora,
Capsella bursa-pastoris, Stellaria medéand Chenopodium
album while according to Kapeluszny and Haliniarz [&on-
chus arvensis, Chenopodium album, Echinochloa ayabi
andEquisetum arvensé&eledyn-Szewczyk [5], however, indi-
catedChenopodium alburandStellaria mediaas particularly
oppressive.

Biomass index was additional factor indicating degree
of weed infestation. The lowest values of this daatvere
found for the mixtures with 80% of legumes, whitlows a
high share of weed matter in the total biomass evtal-
legume mixture per unit area, while the highestieslof the
biomass factor were recorded for the mixtures wWiiBo of
pea, yet they did not significantly differ from tl¢her mix-
tures, where the value of this factor was also egh

andViola arvensiswvere recorded. By contrast, in 2014, there(Table 6).

Jolanta BOJARSZCZUK, Jerzy KSIEZAK, Mariola STANIAK

46

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 62(3)



Table 6. Biomass index (%)
Tab. 6. Wspétczynnik biomasy (%)

Year Mean
Pea percentage (%) 2014 2015 2016
Milwa | Klif |Milwa | Klif |Milwa | Klif Milwa |KIif
40 96,4 | 98,2 88,0 870 86,7 88,4 904 91,2
60 96,8 | 96,5 89,7 873 83,2 822 899 887
80 90,5 94,2 91,9 87,1 86,9 76,5 89,8 86,1
Mean for variety
Mean | 946a] 96,3a 899a 87.Ba 85/6a 85,7a 90,0a7a 88,
Mean for pea percentage

40 97,3a 87,5a 87,6a 90,8a
60 96,7a 88,5a 82,7a 89,3a
80 92,4a 89,8a 81,7a 88,0a

In the first year of the study, the highest diitgref
segetal flora, expressed by Shannon's diversitgxindias
recorded for the mixture of triticale with 40% oéa cv.
Milwa, in the second year, for the mixture with 8@¥pea
cv. Klif and 40% of pea cv. Milva, while in the tHiyear,
for the mixture with 60% share of pea cv. Milwa af@Pb
cv. Klif. The smallest richness of weed flora, 812 and
2015, was recorded in the mixtures with 40% shéngea
cv. Klif pea, while in 2016, with 80% of KIif (FidL).

Comparing the three years of the study, the gsealie
versity of segetal flora occurred in the first yedirthe re-
search (2014). The highest values of the Simpsdaigi-

nance index, showing the dominance of one or skve

weeds, were demonstrated in the first and secoad gk
study (SI>0.5) in the mixture with 80% share ofuaw. In
2014 - the dominance @&cleranthus annuussnd Rumex
acetosellain 2015 - ofChenopodium albumwhile in the
third year, in the mixtures with 40% of pea — tloenihance
of Conyza canadensis, Aphanes arveasgChenopodium
album
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Fig. 1. Index of Shannon’s diversity (H’) and Sirap%s dominance (SI)
Rys. 1. Indeks edorodnaci Shannona (H') oraz indeks dominacji Simpsona (Sl
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4. Conclusions (3]
1. In 2014 and 2016 of the study, the mixture \thid least
percentage of pea was the most competitive inioalab
weeds, while in 2015 the mixture with 80% of peatib
cultivars), as evidenced by the smaller fresh arydnuhtter
of weeds.

2. In a year with better soil moisture (2014) thixtare
with Kilif cultivar of pea was more competitive mixe in
relation to weeds species, whereas in the yeamnacies-
ized by deficits of soil moisture (2015 and 201@®)ixtures
with Milwa.

3. In all years of study, weed phytocenoses cathist [7]
mainly of dicotyledonous species, of 76% of thaltoium-

ber of weeds species.

4. The species diversity of segetal flora was simih the 8]
cultivation of all mixtures. The most abundant spsoof
weed, independent of the components percentage: were
Conyza canadensis, Chenopodium album, Eguisetum ar-
vense, Rumex acetosediad Sonchus asper. [9]
5. The greatest biodiversity of segetal flora, esged in
Shannon's diversity index, in 2014, a mixture dictale
with 40% of Milwa peas has shown, in the second yea
mixture with 80% of Klif peas and 40% of Milwa waiin
the third year with a 60% share of Milwa cultivarda40%
of Klif cultivar. The largest biodiversity of segéflora was
found in the first year of research (2014).

6. The lowest values of biomass index were foumdrfix-
tures with 80% share of legume, which is a testiynofithe
high weed weight in the total yield of cereal-leguinio-
mass per unit area.

(4]

(5]

(6]
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