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YIELDING AND COMPETIVENESS OF OATS AND SPRING VETCH
DEPENDING ON CULTIVATION SYSTEM AND SOWING METHOD

Summary

The subject of the experimental research referced two-factor field experiment carried on at thepErimental Station in
Czyrna near Krynica over a period from 2010 to 201IBe first factor included two farming systemsawentional and or-
ganic. The second factor comprised the crops griswpure stands (oats and spring vetch grown segdyatind in mixed
stands (oats mixed with spring vetch). The objeabif/the experiment was to determine both the ipigldf oats in pure
stands and of oats with spring vetch in mixed stamehd the response of those mixture componerttgetgultivation in
mixed stands. Based on the results of the expetjntevas concluded that the yield of oats grainsl @eeds of crops sown
in pure stands and in stands mixed with springlveliecreased by 12% under the organic farming systém total yield of
oats grains and spring vetch seeds decreased alatigthe decrease in the content of oats in thauréx The growing of
oats and spring vetch in mixed stands under the@ational system of farming resulted in the betelding of oats com-
pared to the yield of oats under the organic fagnifhe mixtures of oats and spring vetch were faoriaketter utilize the
habitat conditions in their mixed stands compa@thbse grown separately in pure stands.
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PLONOWANIE | KONKURENCYJNOSC OWSA Z WYK A JARA UPRAWIANYCH
W SYSTEMIE KONWENCJONALNYM | EKOLOGICZNYM

Streszczenie

Przedmiotem badabylo dwuczynnikowe dwiadczenie polowe przeprowadzone w latach 2010-201acji Dgwiad-
czalnej Czyrna k. Krynicy. Czynnikiem pierwszyny lojba systemy rolnicze: konwencjonalny i ekologicZrynnikiem
drugim byly siewy czyste i mieszane owsa z\jafkk. Celem badé byto okrglenie plonowania siewéw czystych i miesza-
nych owsa z wykjarg oraz okrélenie reakcji komponentéw na upraw mieszankach. W wyniku baidstwierdzonoze
zmniejszenie plonu ziarna i nasion siewdw czysityofeszanek owsa z wylarqg uprawianych w systemie ekologicznym
wyniosto 12%. Wraz ze zmniejszaniem udziatu w amé&szh owsa zmniejszakdizczny plon ziarna owsa i nasion wyki
jarej. Wysiew owsa w mieszance z gvjdtqg w systemie konwencjonalnym wplykorzystniej na plonowanie owsazmw
systemie ekologicznym. Mieszanki owsa z\iatlg lepiej wykorzystywaly warunki siedliskowe siewy czyste komponen-
tow mieszanek.

Stowa kluczoweowies, system konwencjonalny, system ekologlazmyurencja komponentoéw mieszanek

1. Introduction 2. Materials and methods

The results of many research studies prove th&uluse
ness of cereal mixtures and of cereals and legumdsres
in organic farming [4]. The reason thereof is thatartifi-
cially synthesized fertilizers are allowed for tsethe or-
ganic farming and, therefore, the necessary nusrieray
become deficient in soil. The decrease in the ingldbf
cereal and cereal-legume mixtures as their respngee
nutrient deficit in soil is not large since diffetemixture
components have differentiated nutrient demands eor
sequently, they better utilize all the nutrientsitable in
soil [5]. Another reason of no decrease occurringhe
yielding is that the competitiveness of mixture gaments
within a stand is lower than that of plants grownpiure
stands [13].

The first objective of the experimental researaswo
determine the yielding of oats grown in pure stasad the
yielding of oats and spring vetch mixtures sownmixed
stands. The second objective was to determineetfgonse
of the mixture components to the cultivation in edx
stands.
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The subject of the experimental research refetoed
two-factor field experiment performed at the Moumt&x-
perimental Station owned by the Department of tiggoA
technology and Agricultural Ecology, situated iny@m
near the town of Krynica (Beskid Niski Mountain R@n at
545 m a.s.l; geographic coordinates: N24D E 2058").
The experiment was carried out in period betweer02ihd
2013. The first factor included two farming systerosn-
ventional and organic. The second factor comprisats
and spring vetch grown separately in pure standstlanree
mixtures of oats and spring vetch grown in mixeahds
(Tab. 1).

A method of random blocks in four repetitions vegs
plied. The surface area of a single experimentd fivas

22 nf. The two crop species were sown: glumiferous oats

of Borowiak variety and determined spring vetcHraf va-
riety. The crops in pure and mixed stands were grosing
the two above mentioned farming systems and tHewel
ing crop rotation: 1) potatoes grown with the apgiion of

manure (33 t - h8; 2) oats in pure stand; 3) spring vetch in
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pure stand and oats + spring vetch mixtures. Utlteior-
ganic system, neither mineral fertilizers nor aidflly syn-
thesized pesticides were applied. In order to redueeds
infestation, the oats field was harrowed in spriviéhere
the conventional system was applied, fertilizerd pesti-
cides were applied. The dose of mineral fertiliases cal-
culated based on the soil fertility, fertilizinglua of fore-
crop, and forecast crop yield. As for oats growmgsa
conventional farming system, 34 kg ~raf P and 55.6 kg -
ha' of K were added prior to pre-winter ploughing. dta

LER=Yij/Yi + YjilYj,

where:Yi- yield ofi species grown in pure stand,
Yj- yield of] species grown in pure stand,

Yij- yield ofi species and of its mixture wittspecies,
Yji- yield ofj species and of its mixture wittspecies.

The research results were statistically elaboratgdg
the analysis of variance method. The significancenean
differences among individual objects was testecethamn
the Tukey’'s method, at a significance level of .65.

The experimental field consisted of a brown soéde

dose of 72 kg-hhof N was divided into the pre-sowing and up of flysh rock waste; the soil was from a gramuedric
top dressing dose. The grains for sowing weredckatith  group of medium, skeletal clays and it was clasdifinto
a Vitavax 200 FS dressing preparation, its amowag 800 the 12" oats-potato-mountain complex of agricultural soils
ml per 100 kg of grains. The weed infestation was-c and into the B class of soil quality class. The contents of
trolled by applying 24 g of a Granstar herbicide péha at assimilable nutrients in the soil was as followlsogphorus:

the end of the tillering phase.

9.4 mm- 100 g"; potassium: 24.1 mm100 g*; total nitro-

As for growing spring vetch under the conventionalgen: 0.182%; and pH-KCI: 5.

farming system, N was added prior to sowing inftren of

a starting dose of 20 kg -"haPrior to pre-winter ploughing,

A mean annual air temperature for a multi-yearqueis
6.1°C; the vegetation period comprises 179 days. Censid

P was added in a dose of 43.6 kg *,tand K in a dose of ing the criteria established by Kaczorowska [2] a@hd
83 kg - hd. As for growing oats and spring vetch mixturesmonthly precipitation totals, the vegetation perind2012

using the conventional farming, the following waspked:
N was added prior to sowing, its dose was 30 kaj’; 43.6

kg - ha' of P and 83 kg - Haof K were added prior to pre-

winter ploughing. For the purpose of interpretiing tob-
tained results, a Land Equivalent Ratio (LER) [B,w&s
applied. LER is a total of relative yields of inalual spe-
cies grown as mixtures:

can be classified as a dry period, in 2013 as dimary pe-
riod, in 2011 as a wet period, and in 2010 as § wet pe-
riod (Tab. 1). When based on the research resedtsived
by Klima and Pisulewska [3] as well as by Borowiezkd
Ksiezak [1], it is possible to report that during thegoing
experiment, the most favourable precipitation dstion
for the crops being grown was that of 2011.

Table 1. Crops grown in pure and mixed stands, mpwates, and designed plant density
Tab. 1. Siewy czyste i mieszanegiavysiewu oraz zalona obsada

Sowing Rate . .

Stand with / Obiekt llosé wysiewy | ©anting gensity [ Opsada
[kg . ha—l] [SZt ' ] / [pCS' mZ]

Glumiferous oats / Owies oplewiony 220 650
Spring vetch / Wyka jara 100 250
Glumiferous oats + spring vetch / Owies oplewiony 170 502
+ wyka jara / 30 75
Glumiferous oats + spring vetch / Owies oplewiony 150 443
+ wyka jara 40 100
Glumiferous oats 130 383
+ spring vetch / Owies oplewiony + wyka jara 50 125

Source: own work Zrédlo: opracowanie wilasne

Table 2. Monthly precipitation totals (mm) and @imperatures’C)
Tab. 2. Miesiczne sumy opaddw atmosferycznych (mm) oraz ternpegaiwietrza {C)

Years / Lata Months / Miesice
YA v | Vi | Vil | v Vvl Xl
Precipitations (mm)/ Opady
2010 65,8 234,2 226,6 131,6 1445 802,7 1170,7
2011 106,3 72,1 44.4 278,4 85,6 586,§ 732)2
2012 56,6 20,6 167,7 82,2 63,3 390,4 715,8
2013 24,7 118,0 202,4 33,1 32,9 411,1 800/4
1961-1990 62 85 105 115 98 465 848
Temperatures’C) / Temperatura
2010 8,5 12,0 16,6 19,7 18,5 15,3 7,50
2011 8,9 12,3 17,1 16,3 17,9 14,5 7,47
2012 8,2 13,8 16,2 18,9 17,7 14,9 7,217
2013 7,2 13,1 15,5 18,1 17,7 14,3 7,30
1961-1990 6,2 11,5 14,2 16,0 14,8 12,6 6,06
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Source: own work Zrédlo: opracowanie wlasne
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3. Results and discussion

This fact could be attributed to a weaker compatigffect
of oat plants compared to that of spring vetch tslan a

The yield of the crops grown using the organic wastand. The result of present experimental reseawofirms

lower by 12% on average (Tab. 3). This was theceffd
applying mineral fertilizers and pesticides tharevaot ap-
plied in the conventional system. In the refereliteeature,
the results are reported, which show that the dserin the
yield of crops grown under the organic farming reshdpe-
tween 17 and 31% [10, 12]. A minor difference aseded
in this experimental research could be attributethe fact
that a fore-crop applied under the two farming eyt
were potatoes grown on fields with manure addechtider
reason thereof lay in a low yielding of spring \etand
small difference in yield of this crop grown undbe two
cultivation systems.

Based on the data shown in Tab. 4, it is conclutiad
the LER value of the spring vetch increased (fraB6Qo
0.46 in the case of conventional system and fro8% @o
0.45 in the case of the organic farming) along wlith de-
creasing share of oats in the mixtures with spretch.

the results received by Sobkowicz [9] in his studsy;found
that the decreasing content of one mixture compoien
one stand was offset by the dominance of the atfieture
component.

Considering the competitive effects of the compise
contained in the oats and spring vetch mixtureb (7, it
can be concluded that in the case of conventioultiva-
tion system, the growing of oats mixed with sprirejch
had a better impact on the yield of oats compaveti¢ or-
ganic system. A higher mean value of LER confirimis t
conclusion: it is 0.61 for the conventional systemd 0.59
for the organic system. One of the possible reativereof
could be that oats crop was better provided withogen
taken from both the mineral fertilizers (applieddan the
conventional system) and the spring vetch rootsravhe
rhizobia bacteria fixed nitrogen. Thanks to theobia, the
legumes including spring vetch enrich soils wittragen.

Table 3. Yield (t - hd) of seeds sown in pure and mixed stands underectional and organic systems of farming
Tab. 3. Plon (t - H3) nasion siew6w czystych i mieszanych uprawianysistemie konwencjonalnym i ekologicznym

Farming system $ystem rolniczy On average /

Object /Obiekt Conventional / . . ' a9

: Organic /Ekologiczny Srednio

Konwencjonalny

Oats /Owies 3,49 3,07 3,28
Spring vetch Wyka jara 0,510 0,468 0,489
170 kg-h# of oats + 30 kg-haof spring vetch Owies 170
kg-ha' + wyka jara 30 kg-ha 3,265 2815 3,040
150 kg-h& of oats + 40 kg-hhof spring vetch Owies 150
kg-ha' + wyka jara 40 kg-ha 2921 2,113 2,817
130 kg-hd of oats + 50 kg-hhof spring vetch/Owies 130
kg-ha' + wyka jara 50 kg-ha 2,756 2415 2,585
On average $rednio 2,588 2,296 2,442
NIR .05- LSDg05 0,056 0,110
NIR .05- LSDg gsfor synergic effect élla wspétdziatania 0,142

Source: own work Zrodio: opracowanie wasne

Table 4.Yielding (t - h&) of pure components of oats and spring vetch méstsown and grown in pure stands, and values

of LER (Land Equivalent Ratio) depending on farnsggtem

Tab. 4. Plonowanie (t - & siewéw czystych komponentéw mieszanek owsagzjavykoraz wartgci wspdtczynnika ek-
wiwalentu terenowego LER w zatesci od systemu rolniczego

Graln./ seed yle!d LER - Land Equivalent Ratio
Plon ziarna / nasion Wspétczynnik ekwiwalentu terenowego
Composition of mixture (t- ha) potczy 9
Sktad mieszanki Farming systems Farming systems
) . conventional organic
conventional organidg on average
- On average| In total
gat,s' / OV\Qeﬁ' 3,49 3,07 3.28 On average| In tota On average In total
pring vetc 0,510 0,468| 0,489

Wyka jara
Jats 170 kg - he 3,08 265 | 2,86 0,88 0,87 0,88

: 1,24 1,22 1,23
+Spring veth. 30 kg - Ha| ;g5 0165 0,175 0,36 0,35 0,35
+ wyka jara
Oats 150 kg - ha Owies 2,70 2,31 2,50 0,77 0,75 0,76
+ spring vetch 40 kg - Ha 0,221 0,205| 0,213 043 | 120 0,43 1,18 0,43 1,19
/ Wyka jara
Oats 130 kg - 9 Owies 2,52 2,20 2,36 0,72 0,71 0,71
+ sping vetch 1,18 1,16 1,16
50 kg - hd / wyka jara 0,236 0,215 0,225 0,46 0,45 0,45
On average $rednio 1,617 1,410 1,513 0,61 1,21 0,59 1,18 0,6 191
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Source: own work Zrodio: opracowanie wiashe
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According to the studies by Onkovich and Patedffl by 5. References

Vance [14], the average amounts offiXed by legumes could
be as high as 147 kg/ha, whereas those fixed hysbéa kg
N/ha, and by lucerne: 180 kg N/ha. The resulthefresearch
by Yanbo et al. [15] proved that during the vegetaperiod,
nitrogen fixed by the rhizobia, which inhabit tiésosphere of
horse beans, is transferred into the root systemheft. The
presented research results evidence how imporarbe leg-
umes in the organic farming.

Considering the cumulative averages of LER valties,
conclusion is that along with the decreasing sbai@ats in
the oats and spring vetch mixture, the cumulatizkies of
LER also decreased from 1.23 to 1.16. It was dtreSlow
yield of spring vetch seeds; those yield valuesewetimes
lower, on average, than the mean oats grain yidlids, the
effect of decreasing the share of oats in the méxtuas that
the value of LER decreased.

Even so, the cumulative average of LER value vigs b 7]

ger than 1 in all the mixtures. It means that thgsand
spring vetch mixtures better utilize habitat coiodis than

the pure components of mixtures sown separatelys Th

statement coincides with the results of the stugies
formed by Rudnicki and Wasilewski [7] as well asTgy-
lor [11].

4. Conclusions

1. The decrease both in the yields of grains and seeélso]

grown in pure stands and in the yields of oats gmrihg

vetch mixtures, all of them grown under the orgdaimn-

ing system, was 12% compared to the correspondeidsy
obtained under the conventional system.

2. Along with the decreasing share of oats in the oneg,
the total yield of oats grains and spring vetchdsede-
creased. The reason thereof was that the yieldpohg
vetch seeds was 7-times lower than the yield of gedins.

3. The cultivation of oats in the form of mixture oéts
and spring vetch under the conventional farmingtesys
had a more beneficial effect on the oats yield camag to
the oats yield obtained under the organic system.

4. The oats and spring vetch mixtures utilized theithab
conditions better than the pure mixture componentsn
and grown separately.
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