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CONDITION OF WINTER TRITICALE IN PURE AND MIXED SOW ING

Summary

The aim of this thesis was to evaluate the imp#&et sowing method (pure, 2-species and 3-specieggd on the health
condition of an ear, leaves and a stem base ofewiniticale, Borowik variety. A single-factor exjence was conducted in
three repetitions on a very good wheat complex $oimixed 2-species sowing spring triticale acdednfor 50% and
3-species sowing 25% and 50% of the sowing normahsitare with the participation of rye and winteheat. The results
obtained demonstrated that a sowing method diftexesd significantly the intensity of leaves and bight septoria (Sep-
toria nodorum) and fusarium foot rot (Fusariuspp) of winter triticale. As far as the compared soegvimethods are con-
cerned, winter triticale grown in a 3-species migtwith share of 25%, rye 50% and winter wheat 288monstrated a
significantly lower index of leaves and ear bligifestation by Septoria nodorum and fusarium faat(Fusariumspp).
The highest intensity of such diseases was recardda: winter triticale pure sowing.
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STAN ZDROWOTNY PSZENZYTA OZIMEGO W SIEWIE CZYSTYM | MIESZANYM
Streszczenie

Celem pracy byla ocena wptywu sposobu siewu (saysty, mieszany dwugatunkowy i tréjgatunkowy) aa gtirowotny
kiosa, lsci oraz podstawydzbta pszesyta ozimego odmiany Borowik. Bwiadczenie jednoczynnikowe prowadzono
w trzech powtérzeniach na glebie kompleksu pszenhardzo dobrego. W siewie mieszanym dwugatunkqsyetyto
stanowito 50%, a tréjgatunkowym 25% i 50% normyiesys z udziatendyta i pszenicy ozimej.Uzyskane wyniki wykazaty,
ze sposéb siewu istotniezmficowat nasilenie wyspowania septoriozydci i plew (Septoria nodorum) oraz fuzaryjnej zgo-
rzeli podstawydzbta (Fusariumspp) pszegyta ozimego. Z poréwnywanych sposobow siewu, pgpeozime uprawiane
w mieszance trojgatunkowej, ktérej udziat stan®&ite, zyto 50% i pszenica ozima 25% odznaczatoistotnie niszym
indeksem porzenia lisci i plew ktoséw przez S. nodorum (septorioza) @adstawydzbta przez Fusariunspp (fuzaryjna
zgorzel podstawgdzbta. Najwigksze nasilenie tych choréb notowano w siewie azypszetyta ozimego.

Stowa kluczowepszesgyto ozime, sposéb siewu, choroby grzybowe, siesty;ajiew mieszany

plants infestation by pests, decrease outlays amt jpirotec-
tion chemicals and as a consequence — protectnthime-
ment against synthetic pesticides.

1. Introduction

An increasing cereal acreage and abandonmenadif tr

tional agricultural methods, including a lack ofrest rota-
tion, results in the increased significance of mixaereal
sowing as factors limiting the negative impact édrrect
plant rotation. According to Szemgigki [16] and Tratwal et
al. [18] cereal mixtures increase the genetic @&iterof

plants in a field, contributing to better use op@ductive
space, raising productivity and health of plantsmain ad-
vantage of mixtures consists in their steadfasp gymld

compared to pure cereal sowing. It is connectetl tdtter
use of nutrients and water by respective mixturagmmnents.
Inter-species mixtures and inter-variety mixturesnpared
to pure sowing are characterized by higher tolerancad-
verse habitat and agro-technical conditions. Canmit ad-
verse for the growth of one of mixture componengs/rhe
advantageous for the development of the othebiaiming
dominant in a field compensates the losses ofeh&ining
mixture components for which the conditions weadivan-
tageous [9, 12]. According to Michalski et al. [lihfer-

species mixtures, owing to better use of a hallitgher ad-
aptation capabilities and use of allelopathy andegsyism
phenomena, yield more reliably than plants in mowing.

Within agricultural practice, cereal mixture crogysply
mainly to spring cereals. Winter cereal mixtures gare.
According to Michalski et al. [11] a mixture comjitam
may be varied. The typical ones include: cereallagdme
mixtures, legume with grass and inter-species antelr-i
variety cereal mixtures. Tratwal et al. [18] empbaghat
the application of various types of sowing is quiteimple
and inexpensive method for the diversification aading
the genetic immunity of contemporary variates aips.

An increasing interest in conducting such a tyge o
crops is related to the increase in pesticidespras well as
tightening of the provisions of the Act on integdtplant
protection which requires primarily the applicatiohagro-
technical and biological methods in pests contt8l [

There are numerous studies on mixed spring ceosel
ing, mainly with the share of barley and oat [7, 9%,
Whereas, there are only few studies on the healtlditon
of winter triticale in mixed sowing.

The aim of this study was to evaluate the condlitid
leaves, ear and straw base of Borowik variety wittid-
cale depending on a sowing method (pure, mixede2isp,

According to Leszcayska [9], cereal mixtures, by reducing mixed 3-species sowing).
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2. Material and methods

A field research was conducted in the years 20162
The experiment was performed on a very good wheait ¢
plex soil in the Experimental Agricultural Farm fuBy
near Cracow. Within this experiment, the healthdition
of winter triticale (Borowik variety) in pure andixed sow-
ing was compared. This cereal species is classifsedarly
and fodder. It is characterized by a high yieldpagential
up to 118% of the standard and good frost-resistaAc
great advantage of this variety consists in aikelbt high
resistance to fungal diseases: leaves stem Pustc{nia re-
condita)and leaf septoriosisS( nodorumand a quite high
resistance to mildew, yellow rusPiccinia striiformi3,
fusarium of ears and straw base diseases [2].

This single-factor experiment was carried outlireé
repetitions. Peas were used as a pre-crop for lseteand
cultivation and fertilization were consistent withgro-
technical requirements for this species of plamie Tested
plants sowing was performed in the third decad&eyh-
tember with the distance between rows of 14 cm.

Winter triticale (Borowik variety) in pure sowingas
sown in the amount of 205 kg-ha2-species mixture
102.50 kg-h4 3-species 51.25 kg-hawinter wheat (Ozon
variety) in 2-species mixture 93.90 kg‘h&-species mixture

nault [15]. The calculated infestation (diseaseajein (DI)
was subject to a variance analysis, where diffagrge-
tween average values were compared in Turkey'satetbie
level 0=0.05.

3. Results and discussion

Weather conditions in the period of the testsedhfiTa-
ble 1). In 2015, from April to August, only in Maere
was excessive humidity compared to the multianmesl
riod. In the remaining months, from spring to hatirg,
there was insufficient precipitation and increaseair tem-
perature compared to the multiannual period. Wherea
the same period in 2016, there was an excessiv@pfiee
tion in April and July. Therefore, it may be statbdt 2015
was drier and warmer than 2016.

In the vegetation period, winter triticale wasaakted by
wheat leaves and ear blight septor@e§toria nodorum
leaves stem rusP(ccinia recondity cereal and grass mil-
dew @lumeria gramini} and fusarium foot rootsF(isa-
rium spp). According to many authors [3, 5, 6, 13, 14, 18]
the said diseases attack triticale with variednsity de-
pending on weather conditions or an agro-technigpe
plied. According to Matecka et al. [10], Mrowamki et al.
[13], Panasiewicz et al. [14] currently, the latgdamage

46.95 kg-hd. Rye (Amber variety) in 2-species mixture 33.80in this cereal cultivation is done [Blumeria graminis, Sep-

kg-h&', 3-species mixture 16.90 kg-hd.and cultivation and
fertilization were consistent with agro-technicatjuirements
for this species of plant. In the vegetation periateals were
not protected against pests and diseases.

The health condition of winter triticale was e\atkd on
25 randomly sampled plants from each plot. In thigai
milk maturity of a wheat grain (BBCH - 73), the entity
of diseases was evaluated on leaves, ears andva Istise
in a four-grade scale, where: 1 means a healthyt plad 4
means infestatior50% of a plant [1]. The health condition
of the plants tested was compared in the followdombi-
nations:
1. winter triticale pure sowing,
2. mixed 2-species sowing (triticale 50% + rye 50%),

toria nodorumandPuccinia triticina
As the authors’ own research indicates, the ity s

fungal diseases of winter triticale depended onygar in
which it was tested. Weather conditions in theictle
vegetation period in 2015 from April to August didt fa-
cilitate the growth of fungal diseases. In thisiper there
was a growing trend in the occurrence of stem fursgus
(P. reconditd. Whereas, the hydro-technical conditions (in-
crease in precipitation) in the same period in 20d#8trib-
uted to the growth of fungal diseases, in particubheat
leaves and ear blight septori@. (nodorum (Table 2). Ac-
cording to literature [3, 5, 18] the said diseasgreatly de-
pendent on precipitation occurring in a given vatieh
season. Based on the authors’ own research, lisereed

3. mixed 2-species sowing (triticale 50% + winter wheathat the highest precipitation took place in Apdiine and

50%),

4. mixed 3-species sowing (triticale 25% + rye 50%im-w
ter wheat 25%),

5. mixed 3-species sowing (triticale 50% + rye 25%i#-w
ter wheat 25%),

6. mixed 3-species sowing (triticale 25% + rye 25%i#-w
ter wheat 50%).

The results obtained are presented in the for@noh-

festation (disease) index (DI) according to Pieme Reg-

July what contributed to the developmenSofodorum.

Cereal mixtures, in particular the spring onesfrewe
studied on numerous occasions. In the opinion afynaa-
thors [4-7, 9, 11, 12, 16, 17], cereal mixturegnpared to
single-species sowing, demonstrate lower suscéptilbd
diseases and pests and make a better use of tmitrldwrey
also protect soil against organic matter loss and tereal
lodging. Cereal mixed sowing increases tolerancede
verse habitat conditions and reduce “soil sickn¢ES.

Table 1. Weather conditions during the study (adiogrto the Meteorological Station in Prusy)
Tab. 1. Warunki pogodowe w okresie prowadzonyclavbéalg Stacji Meteorologicznej w Prusach)

Months
Years X X [ xte Ixn [Tt T JTwm v [V [vi [vil i
Sum of precipitation (mm)
2014/2015 | 98.2 | 38.0 | 15.2 9.0 5.6 198 | 33.2 | 194 | 1026 | 56.6 | 71.8 | 41.8
2015/2016 | 69.4 | 51.4 | 53.8 9.4 21.2 | 806 | 346 | 586 | 4140 | 59.8 | 92.8 | 62.0
1985-2014 73.5] 43.6 33.4 30.0p 32}1 236 385 49.170.2 79.2| 89.3| 81.5
Temperature of air( C)
2014/2015 | 15.2 | 9.9 5.9 0.9 1.2 1.1 4.9 9.1 133 | 175 | 20.6 | 22.0
2015/2016 | 15.2 7.9 5.5 4.1 -2.1 3.9 4.7 9.5 14.5 18.8 | 19.5 | 18.5
1985-2014 16.8 8.7 3.3 -0.6 -2.1 -1.0 3.0 8|8 13.415.2 17.5 18.5
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Table 2. Infestation index (DI) of winter triticatsy fungal diseases between 2015-2016
Tab. 2. Indeks potznia (DI) pszetyta ozimego przez grzyby chorobotworcze w latadbZD016

Leaves diseases Ear blight Fusarium foot rot
Years caused by S. nodorum Fusariumspp
S. nodorum P. recondita B. graminis ) '
2015 1.49 0.58 0.26 0.23 0.61
2016 3.15 0.32 0.48 1.64 1.14
LSDg 05 0.20 n.s. n.s. 1.31 n.s.

n.s. — not significant difference

Source: own work Zrodio: opracowanie wiasne

Table 3. Infestation index (DI) of winter triticatsy fungal diseases depending on the sowing method
Tab. 3. Indeks poeznia (DI) pszefyta ozimego przez grzyby chorobotwdrcze wzralei od sposobu siewu

Sowing method Leaves’ disegses _ Ear blight Fusarium foot rot
S. nodorum P. recondita B. graminis S. nodorum Fusariumspp.
1. 2.97 0.20 0.68 1.17 1.18
2. 2.50 0.33 0.70 1.15 0.72
3. 2.75 0.63 0.20 0.78 0.75
4. 1.60 0.58 0.03 0.62 0.65
5. 2.32 0.48 0.43 0.88 1.05
6. 1.80 0.47 0.17 1.00 0.90
Mean 2.32 0.45 0.37 0.93 0.87
LSDg o5 1.13 n.s. n.s 0.34 0.25

1-6 in methodology;- n.s. — not significant diffece

Inter-species mixtures of winter cereals are yairgtho-
duced to agricultural practice [4]. Our own reskatemon-
strates that a sowing method differentiated sigaittly the
intensity of leaves and chaff septorig. (hodorum and
fusarium seedling blight of a straw base (Fusarspm.) of
winter triticale (Table 3). Borowik variety winténiticale in
pure sowing was characterized by the highest iafiest by
pathogenic fungi. Whereas, mixed sowing decreasted-
tation of this cereal species by phytopathogenitgifuA
similar response was noted by Kozak et al. [6] iceeeal
and legume mixture and Tratwal et al. [17] in intariety
mixed sowing but in winter wheat. The results of #u-
thors’ own research indicate that mixed sowing i§ign
cantly reduced the development of leaves and eaffsch
septoria §. nodorum and fusarium foot rot(Fusarium
spp.). The outcomes are also consistent with tidirfgs of
Michalski et al. [12] who also observed a decréasepto-
ria intensity on ear leaves and chaffs of triticedemixed
sowing. Similarly, Kurowski et al. [7] confirmedeahposi-
tive impact of mixed sowing on the phyto-sanitapndi-
tion of spring cereals. They observed the highestdtion
of fusarium foot rot development in a cereal migtun the
authors’ own research, it was stated that amongahebi-
nations compared, 3-species mixed sowing, wheregewin
triticale constituted only 25%, rye 50% and winteneat
25% of the sowing standard, significantly limiteuk tde-
velopment of chaffs and leaves septoa fodorurp and
fusarium foot rot Fusariumspp). The results obtained are
conform to the tests by Kurowski et al. [7] confedhthe
positive impact of mixed sowing on the phyto-samyiteon-
dition of spring cereals. They observed the higliesta-
tion of fusarium foot rot development in a cereaktore.
In the authors’ own research, it was stated thatregthe

combinations compared, 3-species mixed sowing, evhe

winter triticale constituted only 25%, rye 50% awthter
wheat 25% of the sowing standard, significantlyitéd the
development of chaffs and leaves septdBianodorurand
fusarium foot rot Fusarium spp). The results obtained
conform to the tests by Kurowski et al. [7] and Natski et
al. [12] who in their research demonstrated a droghe
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occurrence of fusarium foot rot in cereal mixturégatwal
et al. [17] in an inter-variety mixture, consisting three
winter wheat varieties, observed a drop in the oeciee of
B. graminis f. sp. triticicompared to pure sowing. As part
of the authors’ own research, an index of tritickdaves
infestation withB. graminiswas low and did not depend
significantly on a sowing method. As far as thep8eies
mixture is concerned (combination 4) a trace o@nae of
cereal and grass mildevB.(graminig on leaves was ob-
served. The authors’ own research demonstratesttieat
occurrence of stem rust funguB. (recondita on winter
triticale leaves was low and did not depend sigaiiily on
a sowing method. However, it was noted that miaaliisg
compared to pure sowing facilitated the developmznt
stem rust fungu®. recondita The results obtained for the
observation of mildewR. gramini§ and stem rust fungus
(P. recondita did not confirm information provided in lit-
erature [7, 10, 13, 14, 17].

4. Conclusion

A sowing method differentiated significantly th&en-
sity of leaves and ear blight septor& fodorupand fusa-
rium foot rot Fusariumspp.) of winter triticale. As far as
the compared sowing methods are concerned, winter t
cale grown in 3-species mixture with share of 25%g
50% and winter wheat 25% demonstrated a signifigzant
lower index of leaves and glume blotch infestation
S. nodorumand fusarium foot rot byrusarium spp. The
highest intensity of such diseases was recordeleirwin-
ter triticale pure sowing.
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