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YIELDING OF SPRING TRITICALE GROWN UNDER ORGANIC AN D INTEGRATED
SYSTEMS OF FARMING AND ECONOMIC INDICATORS OF ITS P RODUCTION

Summary

A one factor field experiment was performed atBEkperimental Station in Czyrna near Krynica, inexipd from 2010 to

2013. The objective of the experimental research twaletermine the yielding of spring triticale gmo under the organic
and integrated systems of farming and the econeffficiency of its production. Based on the expeni@leresults, it was

found that the grain yield of spring triticale grovunder the organic system of farming decrease@%yon average com-
pared to the integrated system. The direct costhénintegrated system were 36% higher than inottganic system. The
value of materials and means of agricultural protioic used in the integrated system was almost ttimees as high as that
in the organic one. Under the organic system affag, the direct surplus and the direct profitatyilindicator were higher

compared to the integrated system.

Key words spring triticale, organic system, integrated syst costs of production

PLONOWANIE | WSKA ZNIKI EKONOMICZNE UPRAWY PSZEN ZYTA JAREGO
W SYSTEMIE EKOLOGICZNYM | INTEGROWANYM

Streszczenie

W latach 2010-2013 przeprowadzono jednoczynnikaweiddczenie polowe w Stacji Bwiadczalnej Czyrna k. Krynicy.
Celem bada byto okré&lenie plonowania i efektywgo ekonomicznej uprawy pszgta jarego w systemie ekologicznym i
integrowanym. W wyniku badastwierdzono,z srednie zmniejszenie plonu ziarna psga jarego uprawianego w syste-
mie ekologicznym w poréwnaniu z upraw systemie integrowanym wyniosto 6%. Koszty bezgoie w systemie inte-
growanym byly o0 36% eksze i w systemie ekologicznym. Wadttanateriatow isrodkéw produkciji w systemie integro-
wanym byta blisko trzykrotnie gkisza ni w systemie ekologicznym. Nadkgy bezpgrednia i wskanik optacalngci bez-
pasredniej w systemie ekologicznymaagiety wicksze wartéci niz w systemie integrowanym.

Stowa kluczowepszegyto jare, system ekologiczny, system integrowarszti produkciji

1. Introduction The factor applied included spring triticale growmder
the organic and integrated systems of farming. Suréace
area of the experimental fields was 22 the experiment
was repeated four times. The amount of springcédigi
(Milewo variety) sown was 200 kg-hg568 pcs of grains
per 1 n). Potatoes grown on a field fertilized with 33ha
! of manure were a forecrop used in the two studies
tems. The spring triticale was usually sown atttbginning
of the second half of April and harvested in theosel dec-

The application of integrated and organic systéiaron-
ing [15] is one of the methods to reduce the usdemicals in
agriculture. Integrated farming (IF) combines nadibagro-
technology and a limited utilization of mineraltfgzers and
pesticides [9]. Owing to this approach, unfavowgaiifects on
environment are reduced and the management eéfeetg in
agriculture is improved [8]. In agricultural ternhg,is a fusion

of good agricultural practice, integrated plantt@cton, and ade of August. Under the integrated farming systetin:

biological improvement [10]. .eral fertilizers were applied and their mass wdsutated

Although there are numerous publications on om@ani ) -
[7] and integrated [3] farming, the issue of howdeter- bas_ed on such factors as, among other t_hmgsnsm_lent
availability and forecrop. Prior to pre-winter pghing,

mine the economic and agricultural aspects of gngvage- 59 kg-ha of P,Os and 99 kg-Ha of K,0 were applied.

;Z?rlrinlg 2;;;:::2 itshgticl'allsossjgpnons of the two aboaened A dose of 45 kg-Haof N was added prior to sowing. The
The objective of the experimental research waseto grains for sowing were treated with a Vitavax 2@dfess-
ing preparation, its amount was 300 ml per 100 kg o

termine the yield of spring triticale grown undke torganic .

and integrated farming systems and the econoniciefty grains. The growth.olf weeds was controlled by agi(m 9

of its production, of a Granstar herbicide per 1_ha at t_he eqd oi_mieemg
phase. The level of pest and disease infectioprifg triti-

2. Materials and methods cale was below the thresholds of biological andneatic

harmfulness; thus, no fungicides or insecticidesrewe

sprayed.

Under the organic farming, neither mineral fezélis
nor pesticides were applied. Harrowing in sprindp&é
with reducing weeds.

The amount of expenditures on means of production
was assessed based on both the technology udesl field

The subject of the experimental research pertaioeal
one factor field experiment performed at the Moimeax-
perimental Station owned by the Department of tlyzoA
technology and Agricultural Ecology, situated iny@m
near the town of Krynica (in the Beskid Niski Moaint
Range, at 545 m a.s.l.). The experiment was caougdh a
period between 2010 and 2013.
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experiment and the effective consumption of sowiraje-
rial (seed grains), pesticides, and fertilizers d@imeount of
which was calculated proportionally to 1 ha ofdislurface.
The costs of the applied means of production aednthar-
ket value of products was taken from the Market Ipses

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 resedisived
by Scigalska [14], it may be said that during the ongoi
experiment, the most favourable precipitation dstion

developed by IERi@-PIB (National Research Department for spring triticale was that of 2011.

of the Institute of Agricultural and Food Economi¢&7]
and from the Calculations for Agricultural Prodoctimade

by the Division of Economics and Entrepreneurship,

3. Results and discussion

With the calculated dose of mineral fertilizerpkgd in

WODR in Nawojowa (Farming Advice Services in Nawo-the integrated system, the spring triticale graieldy in-

jowa) [1]. The assumed prices and costs referecsttond
half-year of 2013. The volume of human labour comsu
tion was presented acc. to Klikocka et al. [6]; tusts of
the agricultural treatment procedures performedewas-
termined using a method as suggested by Muzaldd/ski
The direct surplus was calculated as a differeretavden
the value of products produced (mean yield of grawver 4
years) and the direct costs incurred. The direafitability
indicator (production value in relation to direcsts) was
computed using a method by Klepacki and B@wska
[5]. The labour consumption was 9.1 man-hr * imthe
integrated farming system, and 10.1 man-hr® ihahe or-
ganic system.

The experimental field consisted of a brown scéldm
up of flysh rock waste; the soil was from a gramuddric
group of medium, skeletal clays and it was clasgifinto

the 12" oats-potato-mountain complex of agricultural soilsdecreased grain yield.

and into the Bclass of soil quality class.
A mean annual air temperature for a multi-yearqukeis

creased by 6% (Tab. 2). Nierobcy et al. [12] haal thme
result; they reported that an average dose of miiriertil-

izers, in particular of nitrogen, did not causeubstantial
increase of the grain yield.

A small difference between the grain yields oladim
the organic and integrated farming systems couldttyéb-
uted to the proper forecrop used in the two systemsto
the potatoes grown on manure. The analysis ofythergic
effect of years and farming systems showed thabitpgest
differences between the yields from the two farmayg-
tems were in 2013. One of the reasons thereof daulich
the precipitation deficit in July and August 20Tab. 1).
Insufficient humidity during the grain ripening afitl pe-
riod could reduce the grain yield, especially untter or-
ganic farming system, where no mineral fertilizatiovas
applied.Scigalska [14] pointed at that particular reasom of
An economic analysis i®ssary
to reliably assess the production of spring tridcgrown
under the organic and integrated systems. It isues, at

6.1°C; the vegetation period comprises 179 days. Censid the present stage of the transformation in agriceltthe

ing the criteria established by Kaczorowska [4] ahd
monthly precipitation totals, the vegetation perind2012

economic factor has an essential effect on agrotdoby

(2].

Table 1. Monthly precipitation totals (mm) and @imperatures’C)
Tab. 1. Miesiczne sumy opaddw atmosferycznych (mm) oraz ternpegaiwietrza {C)

Years Months/ Miesiace
Lata v v [ Vv VI [ v Vvl Xl
Precipitation (mm) Opady

2010 65,8 234,2 226,6 131,6 1445 8027 1170,7

2011 106,3 72,1 44,4 278,4 85,6 586,8 732,2

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 4111 800,4

1961-1990 62 85 105 115 98 465 844
Temperature®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 7,27

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

Source: own work Zrodto: opracowanie wlasne

Table 2. Yield (t - hd) of spring triticale grown under organic and imatgd systems of farming

Tab. 2. Plon ziarna (t - 3

pszetyta jarego uprawianego w systemie ekologicznyrtegimwanym

Farming system
System rolniczy (A) Mean value
Years (B) Lata Organic Integrated Srednio
Ekologiczny Integrowany
Grain Yield (t per ha} Plon ziarna (t - hd)
2010 2,88 3,01 2,94
2011 3,49 3,72 3,60
2012 2,93 3,09 3,01
2013 3,02 3,26 3,14
Mean valuég Srednio 3,08 3,27 3,17
LSD 05/ NIR g 05- A—-0,069; B-0,130; AxB — 0,158
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The data in Table 3 prove that the costs of farniiegt-
ment procedures under the organic farming are higle
29% than those under the integrated system. Orottier
hand, under the integrated farming, the costs akerizds
and means of production were almost 3 times highab.
4) owing to the high costs of mineral fertilizetlspse costs
account for 33.8% of the total direct costs (Tgh.A3nong
other things, those high costs of mineral fertilizén the
integrated system equalling 782 zFh@ab. 4) caused, in
the first place, that the direct surplus was negati91
zk-ha', Tab. 5) under this farming system. Nowak et 58] [
also highlight that, as regards the general cobtsereal
production, the percentage of material and produacti
means costs (inclusive mineral fertilizers) ther&ntoo
high. Under the integrated farming, the direct sostre
higher by 36% compared to the organic system (Fabnd
the value of products produced using the organimifag
was only lower by 6% than that of those producedieunrthe
integrated system (Tab. 5). However, under the rocga
farming, the direct surplus without subsidies wgsub to

710 zt-hd larger than that in the organic system. Under the
organic farming, the direct surplus with subsidies by up
to 1140 zt-ha larger than in the integrated system.
Among other things, this is to be attributed te fact
that farmers using organic farming receive highdrsgdies
than farmers who apply integrated farming. Wrzaszod
Zegar [16] report a similar result; they conclubdattthe or-
ganic farming could be environmental friendly aatlthe
same time, provide satisfactory economic indicators
All the data ref. to the economic assessment oflyring
spring triticale as presented in this paper, emphaghat
the organic farming used to grow spring triticatld be
more profitable than the integrated growing of thagcies.
In the reference to available literature, there reweresults
of research on organic and integrated growing afngp
triticale. Thus, it may be said that the resultaiitd by the
authors of this paper is one of the first attenipt3oland to
determine the productivity and economic efficienof
spring triticale production using the organic antegrated
systems of farming.

Table 3. Cost structure [%] of producing springdale using organic and integrated systems of ifagm
Tab. 3. Struktura kosztow produkcji [%] pszga jarego uprawianego w systemie ekologicznyrtegimwanym

Farming system System rolniczy
Specification/ Wyszczegdlnienie Organic Integrated

Ekologiczny Integrowany
Direct costs Koszty bezpwednie 100,0 100,0
Costs of treatments, includiid<oszty zabiegdw, w tym: 76,9 47,9
Soil tillage /Uprawa roli 14,8 9,5
Mineral fertilization /Nawaenie mineralne 11
Sowing /Siew 7,3 4,7
Plant care and protectidrPielkgnacja i ochrona 6,5 2,3
Harvesting and transpor#bior i transport 41,5 26,4
Human labour Praca ludzka 6,8 3,9
Materials and means of production includingateriaty isrodki, w tym: 23,1 52,1
Mineral fertilizers Nawozy mineralne 33,8
Seed grairf Ziarno siewne 23,1 14,7
Plant protection products, includingSrodki ochrony rglin, w tym: 3,6
Seed dressingsZaprawy 0,6
Herbicided Herbicydy 3,0

Source: own work Zrodlo: opracowanie wlasne

Table 4. Cost structure [PLN-Heof producing spring triticale using organic anteigrated systems of farming
Tab. 4. Struktura kosztéw produkcji [PLNh@szeryta jarego

Farming system System rolniczy
Specification Myszczegolnienie Organic Integratet

Ekologiczny Integrowany
Direct costd Koszty bezpoednie 1475 2314
Costs of treatment, includingoszty zabiegéw, w tym: 1135 1109
Soil Tillage/ Uprawa roli 219 219
Mineral fertilization/ Nawaenie mineralne 26
Sowing/ Siew 108 108
Care and protectiohPiekgnacja i ochrona 96 54
Harvesting and transpafZbior i transport 611 611
Human labouy Praca ludzka 101 91
Materials and means of production includihlateriaty i srodki, w tym: 340 1205
Mineral fertilizers/ Nawozy mineralne 782
Seed grairl Ziarno siewne 340 340
Plant protection products, includigrodki ochrony rglin, w tym: 83
Seed dressingsZaprawy 15
Herbicides Herbicydy 68
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Table 5. Economic efficiency indicators of sprinigi¢ale production
Tab. 5. Wskéaniki ekonomicznej sprawsa produkcji pszetyta jarego

Farming system System
rolniczy
Specificatior/ Wyszczegdlnienie Organllc Integrated
Ekologic- |
ntegrowany
zny
Production value (PLN-Fa/ Wartoi¢ produkcii 2094 .2223
Direct subsidies (PLN-R3/ Doptaty bezpérednie 1760 1330
Value of production with subsidies (PLN-Bad Wart. produkciji z doptatami 3854 3553
Direct costs (PLN-h3 / Koszty bezpoednie 1475 2314
Direct surplus without direct subsidies (PLN"haNadwyka bezpgrednia bez doptat 619 -91
Direct surplus with direct subsidies (PLN# Nadwyka bezpgrednia z doptatami 2379 1239
Percentage of direct subsidies in direct surplus/(¥dziat doptat w nadwice bezpé&
= 74 107
redniej (%)
Direct profitability indicator’ Wskanik optacalngci bezpgredniej
Without direct subsidiesBez doptat 1,42 0,96
With direct subsidies Z doptatami 2,61 1,53
Source: own work Zrodio: opracowanie wasne
4. Conclusions elements of cropping in the forming of the cropgafmifer-
ous oats grown using traditional and organic systelournal
1. The spring triticale grain yield produced using thre of Research and Application in Agricultural Engiriegr vol.

- : 0 . 59(3): 115-118.
ganic farming system decreased by 6% comparecetanin [8] Klima K., tabza T., Lepiarczyk A. 2014b. Roln&z ekono-

tegrated farming system. . A .

: . . . miczne aspekty uprawygzmienia jarego w systemie kon-
2. In the mtggrated farmlng, th_e direct costs werghér wencjonalnym i integrowanym. Fragm. Agron., 31@5:41.
by 36% than in the organic farming. _ [9] Korbas M., Mréwczyiski M. 2011. Metodyka integrowanej
3. The value of materials and means of production unde  ochrony pszetyta ozimego i jarego. Wyd. IOR-PIB, Potna
the integrated farming system was almost threedilmeer [10] Krélikowska M.A. 2012. Jaké bulw ziemniaka odmiany

than that under the organic system. Zeus nawgonego wsiewkami mtzyplonowymi w integro-
4. The direct surplus and the direct profitability icetor wanym i ekologicznym systemie produkcji. Rozpravek-d
were |arger |n the organlc farm|ng than |n the gnmed torska. Un|WerSytet PrZerdnlCZO'HUmanlstyczny wedbi
farming. cach.

[11] Muzalewski A. 2009. Koszty eksploatacji maszywyd.
IBMER Warszawa.
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