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THE INFLUENCE OF THE CROP FARMING SYSTEM ON THE HEA LTH OF SPRING
TRITICALE IN THE MOUNTAIN CONDITIONS OF THE BESKID  NISKI

Summary

The aim of the study was to compare the occurrerteasity of fungal diseases on leaves, ears aadtitm base of spring
triticale in pure and mixed sowing grown using tmventional and organic method in mountain coodaiof the Beskid
Niski. The research was carried out in the years322014 at the Mountain Experimental Station) lecain Czyrna Nina,
located in the western part of the Beskid Niske Tésearch carried out showed differences in thenisity of occurrence of
fungal diseases of spring triticale. Spring tritieacultivated using the organic method, in all zewé the slope, was char-
acterised by a significant increase in the occuoeimtensity of leaf and ear blight, rynchosporidisease (R. secalis) and
fusarium ears blight (Fusariurspp). At the same time, in this management systera th@s a decrease in the intensity of
sharp eyespot (R. cerealis) - base disease. Irexigting natural conditions, the cultivation of g triticale in a two-
species mixture with oat in the lower and middt®pek with a slope of 10 and 12.6% significantlyueatl the severity of

ear diseases: fusarium ear blight (Fusarispp) and ear blight (S. nodorum.)
Key words spring triticale, conventional system, organist®m, fungal diseases

WPLYW SYSTEMU GOSPODAROWANIA NA ZDROWOTNO SC PSZENZYTA JAREGO
W WARUNKACH GORSKICH BESKIDU NISKIEGO

Streszczenie

Celem pracy byto poréwnanie nasilenia wpstwania choréb grzybowych nddiach, klosach i podstawiglzbta pszegy-
ta jarego w siewie czystym i mieszanym uprawiangtodn konwencjonala i ekologicza w warunkach gérskich Beskidu
Niskiego. Badania prowadzono w latach 2013-2014 évsidej Stacji Déwiadczalnej znajduicej sk w miejscowsci
Czyrna Nina, potaonej w zachodniej ezci Beskidu Niskiego. Przeprowadzone badania wykaz@tnicowanie nasilenia
wyskpowania choréb grzybowych pszeta jarego. Pszento jare uprawiane metadekologicza, we wszystkich strefach
stoku, odznaczalosistotnym wzrostem nasilenia wambwania septoriozydci i kloséw, rynchosporiozy (R. secalis) oraz
fuzariozy klosow (Fusariurspp). Jednoczéie w tym systemie gospodarowania odnotowano spaalglenia wysipowa-

nia ostrej plamistéci oczkowej (R. cerealis) — choroby podsuszkowegaistniatych warunkach przyrodniczych, uprawa

pszetyta jarego w mieszance dwugatunkowej z owsem vejdolrodkowe;j strefie stoku o nachyleniu 10.0 i 12.68btise
ograniczyta nasilenie choréb ktosa: fuzariozy kiggasariumspp), septoriozy ktosa (S. nodorum)
Stowa kluczowepszetyto jare, system konwencjonalny, system ekologichoyoby grzybowe

1. Introduction

For years, triticale was considered as one ofntloee
resistant cereals to fungal diseases. Howevereaemnt
years, there has been an increase in the infestatio
leaves, ears and the stem base of this cereal thpgenic
fungi [1]. Common diseases of triticale includeotbhes of
leaves and earS$éptoria nodoruin fusariosis of ears blight
(Fusariumspp.), sharp eyespdRkizoctonia cereal)s eye-
spot Pseudocercosporella herpotrichoideand fusarium
root rot Fusariumspp.) [1, 2, 5]. According to Brzozowska
and Kurowski [1], the increase in the occurrencduofyal
diseases depends, among others, on the weathegdhd
growing season, selection of the forecrop, fedilen and
also the method of regulating pests in the fielthefcrop.

In organic farming, it is not allowed to use cheahi
fungicidal means (fungicides), which increases rikk of
disease development and, as a consequence, it teals
deterioration of the grain quality. Therefore, pgomgro-
technics as prophylaxis, especially in this promurctsys-
tem, plays an important role in plant protectiom as the
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basis for obtaining grain of an appropriate qudBty6, 7].

The use of mixtures is one of the agrotechnicahous
that limits the development of diseases in ceretdd. The
introduction of species biodiversity in the form wiixed
sowing does not disturb biological balance [11].xé&tl
crops are mixtures of cereals of various specieseat-
legumes and varieties of one species. Plants atgtivin
mixtures have better habitat conditions, betterpada
changing condition and thus yield better than wtire
sowing. In various studies, it was found that detspecies
and three-species cereal mixtures are more cotiveetitth
regard to weeds, are less susceptible to pathayehpests,
and unfavourable habitat conditions than speciesvigrin
pure sowing [3, 4, 7].

The effectiveness of interspecific mixtures aneirthise-
fulness in limiting the infection of spring cerebigpathogenic
fungi was also tested by Tratwal and Nadziak [EOvall as
Tobiasz-Salach et al. [9]. According to Kurowskagt[6], the
health condition of spring triticale improves sogvimixed
with oat and spring barley. However, research & dtbject
matter conducted in mountain conditions is missing.
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The aim of the study was to compare the intensfty
fungal diseases on leaves, ears and the stem baperg
triticale in pure and mixed sowing grown using tlo&ven-
tional and organic method in mountain conditionsthu#
Beskid Niski.

2. Materials and methods

Field research was carried out in the years 2@13t At

67 kgha' (198 unit&h?) of oats and 52 Kia® (125 pcah?)
of spring triticale.

In the initial milk maturity stage of the springtitale
(BBCH 73), the health condition of the leaves, a@d stem
base was evaluated on 25 randomly harvested plamts
each plot. The assessment of the severity of diseas the
leaves and ears was done with a 9-point scale,endrade
1 means total immunity, and grade 9 — full susb@yi.
However, the stem base was evaluated on a 6-pcéte,s

the Mountain Experimental Station located in Czyrnavhere 0 means healthy stalks (without symptomsjlewi
Nizna, near Krynica, located in the western part & th— the base of the stalk completely controlled &y disease

Beskid Niski. The experiments were carried out lom $oil

of the 12" oat-potato mountain complex. This were two-

factor experiments, founded by a randomised bloekhod
in triplicates. The first factor of experiment wadated to
the farming system (conventional, organic), andsieond-
to the method of sowing (pure sowing - spring d&ite,
double-species mixed sowing - spring triticale tspand
spring triticale + spring barley, three - speciegad sow-
ing - spring triticale + oats + spring barley). Tiests were
carried out on a slope with an inclination of: 2@.Qlower
zone of the slope), 12.6% (middle zone of the glapal
16.6% (upper zone of the slope).

Potato was the forecrop for spring triticale arsteal
mixtures, in both farming systems (conventionagamic).
Tillage was typical and consistent with the agrbtecal
requirements of these cereals. In the experimetit @on-
ventional cultivation, the following mineral feishtion was
applied for cereals: 4O 92 kdha®, P,Os 104 kgha' and N
90 kgha' (30 kg before sowing and 60 kg’ before head-
ing). Prior to sowing, the cereal grain was treatgith Vi-
tavax 200 FS (active substance - carboxin, thiuratna
dose of 300 ml per 100 kg of grains. During theetation
period, the triticale was protected against weeslsguthe
Chwastox Turbo herbicide (active substance — MCRé a
dikamba) at a dose of f#™. In turn, the organic farming
system included sowing primed seed. In this systéere
were used neither synthetic fertilisation nor tneats to
protect spring triticale against pests.

Grain sowing in both cultivation systems was eatri
out in the second decade of April with an intervatween
rows of 11 cm. The doses of the spring triticaleléMo
cultivars) in pure sowing were 200 Rg" (568 pc&n?). In
double-species mixtures, 100 g' (284 unitdh?) of
spring triticale and 110 Kaa® (325 pcs nf) of unscoured
oat (Borowiak variety) and 100 Kg' (284 pcahn?) of
spring triticale and 85 Kga' (205 pc&h) of spring barley
(Boss variety) were sown. The three-species mixbtane
sisted of: 61 kfia® (173 pc&h™®) of spring triticale grains,

(8].

The results of the study were presented in tha fafran
infection index by Towsend-Heuberger [12], whichswa
analysed by variance.

I - Z(a ?b) 100
N-n

I, — Infection index,

a — number of plants tested,

b — degree of scale,

N — total number of studied plants,

n — the highest degree of scale.

The significance of the differences between theame

values was compared with Tukey's test at0.05.

3. Results and discussion

The weather conditions during the study periodedar
(Table 1). The growing season of 2013 was marked by
shortage of moisture and higher average air teryrera
compared to 2014 and to multi-years (1961-1990)s Th
moisture deficiency has accompanied the plantautirout
the entire growing season except in May and Juneoh-
trast, in 2014, the sum of atmospheric precipitatimm
April to August was close to multi-years. Howevamois-
ture deficiency was recorded in April and Junehéitgh,
in both years, the distribution of atmospheric pitation
was uneven, in general, it can be concluded tragthw-
ing season of 2013 was drier and warmer, and 20d¢l w
more humid and slightly cooler. Weather conditiamshe
Beskid Niski region in 2013-2014 significantly difenti-
ated the occurrence intensity of fungal diseasespring
wheat (Table 2). In own research, in 2014, a sicguit in-
crease in the occurrence intensity of leaf andbéight (S.
nodorun) and sharp eyespot — black sclRh{zoctonia ce-
realis) was found. On the other hand, the weather condi-
tions in 2013 significantly reduced the developmehR.
cerealis(sharp eyespot - take-all disease).

Table 1. Weather conditions in the research patdtie Czyrna Nina weather station, against the long-term values
Tab. 1. Warunki pogodowe w okresie prowadzonyclavbadStacji Czyrna Nha na tle wielolecia

Months

vears v Y [ Vi [ Vi [ Vi Total
Precipitation (mm)
2013 24.70 118.0 202.40 33.10 32.90 411.10
2014 51.10 137.80 58.30 134.40 113.60 495.20
1961-1990 (multi-years) 62.00 99.60 118.60 111.20 1.0® 482.40
Mean temperatures (°C) Average

2013 7.20 13.10 15.50 18.10 17.70 14.32
2014 8.50 12.60 14.40 18.70 16.20 14.08
1961 — 1990 (multi-years) 6.20 11.50 14.20 16.00 .8a4 12.54
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Source: own work Zrodto: opracowanie wiasne
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Table 2. Mean infection index (ip %) for springitrale by fungal disease in the years 2013-2014

Tab. 2.Sredni indeks porzenia (ip %) pszetyta jarego przez

choroby grzybowe w latach 20134201

. Years
Diseases name 5013 5014 LSDg o5
Leaf septoriosis3eptoria nodorum) 38.33 47.48 3.07
Leaf rhynchosporiosi€Rhynchosporium secalis) 35.00 38.42 n.s.
Septoria ear blightSeptoria nodorum) 21.14 26.38 2.63
Fusarium ear blightRusariumspp) 15.62 19.42 n.s.
Sharp eyespdRhizoctonia cereal)s 14.45 20.46 412

In mountainous conditions of the Beskid Niski, the
leaves of spring triticale, an increased intensitjeaf sep-
toriosis §. nodorup) was noted (Table 3). According to
many authors [1, 5, 13], blotches attack this tgperain
every year with a varying intensity. In their oinj the oc-
currence ofS. nodorumon the leaves is favoured by high
humidity, which is confirmed by the results of owe-
search. In our research, it was found that the gemant
system significantly differentiated the index o&fiénfesta-
tion by S. nodorumin the middle (with an inclination of
12.6%) and the upper zone of the slope (with alination
of 16.6%). The obtained results indicate that tighédr
slope inclination contributes to a significant iease in the
blotches of triticale leaves cultivated using thegamic
method. Such relationships were not observed iraWwer
zone of the slope, with an inclination of 10.0%¢tum, the
sowing method significantly differentiated the setyeof
this disease only in the lower zone of the sloge gultiva-
tion of spring triticale with a slope inclinatiori ©0.0% in a
two-species mixture with oats significantly limitéloe de-
velopment of leaf septoriosi$(nodorurp Similar effects
were obtained by Michalski et al. [7], or Kurows al.
[6]. In the other zones of the slope (middle andarph the
sowing method did not significantly differentiateetsever-
ity of this disease. The index of leaf infestatiby S.

Table 3. Infection index (ip %) of spring triticaleaves bysS.

farming systems

Source: own work Zrodto: opracowanie wiasne

nodorumin these slope zones in both pure and mixed sow-
ing was at a comparable level. There was also rafisignt
interaction between the farming systems and theirgpw
method. This interaction indicates that the leafdsiticale
cultivated with oats (in a two-species mixture)thg con-
ventional method in all slope zones are charaeeérisy a
significantly lower infestation index by. nodorum

In the own studies on the leaves of spring trigicshe
presence of rynchosporium diseasthynchosporium se-
calis) was also found. ThR. secalideaf infestation index
in all analysed slope zones depended significantiythe
farming system (Table 4). Spring triticale cultiedtusing
the organic method was characterized by a sigmifiga
higher leaf infestation index than spring triticaldtivated
using the conventional method. Different resuligareing
this disease, but in spring barley, were obtaingdbrbas
et al. [3] and Kurowski et al. [6]. In the own raseh, a
good effect of the protection of triticale againgichospo-
rium diseaseR. secaliy was provided by mixed sowing,
which significantly limited the development &. secalis
only in the upper zone of the slope with inclinatiof
16.6%. It was found that the best protective effacthis
zone of the slope is ensured by the cultivationsjpfing
triticale with oat (a two-species mixture) or aatciombina-
tion with spring barley (a three-species mixture).

nodorum(leaf septoriosis) in the conventional and organic

Tab. 3. Indeks potenia (ip %) lsci pszesyta jarego przez S. nodoru(eeptorioza kci) w systemie konwencjonalnym

i ekologicznym

Hillside Mode of sowing Earmlng system - Mean LSDy. 05
zones conventional organic
Spring triticale 69.63 42.60 56.12
Spring triticale + oat 16.47 37.05 26.76
Lower Spring triticale + spring barley 50.70 43.33 47.02 19.67
Spring triticale + oat + spring barley 28.87 55.93 42.40
Mean 41.42 44.73 -
LSD g5 n.s. -
LSD g5 farming system x mode of sowing = 20.88 -
Spring triticale 47.00 43.33 45.17
Middle Spr@ng tr@t@cale + oat. 23.12 78.13 50.62 ns.
Spring triticale + spring barley 44,10 44.07 44.09
Spring triticale + oat + spring barley 39.42 51.47 45.33
Mean 38.41 54.25 -
LSD .05 11.01 -
LSD .05 farming system x mode of sowing = 22.03 -
Spring triticale 58.47 41.50 49.98
Upper Spring triticale + oat 18.70 52.97 35.83 ns
Spring triticale + spring barley 33.68 43.33 38.51 e
Spring triticale + oat + spring barley 27.38 38.50 32.94
Mean 34.56 44.08 -
LSD g5 9.21 -
LSD g5 farming system x mode of sowing = 18.42 -

n.s. — not significant difference
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Table. 4. Infection index (ip %) of spring tritiealeaves byR. secaligleaf rhynchosporiosis) in the conventional and or
ganic farming systems

Tab. 4. Indeks potania (ip %) lsci pszesyta jarego przez R. secalig/nchosporioza fici) w systemie konwencjonalnym
i ekologicznym

Hillside Mode of sowing l_:armlng system - Mean LSDg.0s5
zones conventional organic
Spring triticale 55.53 36.35 45.94
Lower Spr@ng tr@t@cale + oat. 9.05 44.82 26.93 ns.
Spring triticale + spring barley 41.47 38.87 40.17
Spring triticale + oat + spring barley 22.22 52.60 37.41
Mean 32.07 43.16 -
LSD g5 9.98 -
LSD .05 farming system x mode of sowing = 20.01
Spring triticale 58.50 28.50 43.50
Midlle Spr?ng tr?t?cale + oat_ 14.98 75.93 45.46 ns.
Spring triticale + spring barley 30.92 41.10 36.01
Spring triticale + oat + spring barley 24.42 50.37 37.39
Mean 32.20 48.98 -
LSD 05 10.32 -
LSD .05 farming system x mode of sowing = 20.63 -
Spring triticale 55.17 31.47 43.32
Spring triticale + oat 5.18 47.77 26.47
Upper Spring triticale + spring barley 20.36 37.40 28.88 16.93
Spring triticale + oat + spring barley 16.47 30.73 23.60
Mean 24.49 36.84 -
LSD g5 8.98 -
LSD 05 farming system x mode of sowing = 17. 99 -
n.s. — not significant difference Seurown work Zrodto: opracowanie wiasne

Table 5. Infection index (ip %) of spring triticadars byS. nodorun{ear blight septoriosis) in the conventional angaaic
farming systems

Tab. 5. Indeks potania (ip %) kloséw pszeyta jarego przez S. nodorufseptorioza plew ktoséw) w systemie konwencjo-
nalnym i ekologicznym

Hillside Mode of sowing F_armlng system __ Mean LSDqg 05
zones conventional organic
Spring triticale 28.17 28.53 28.35
Spring triticale + oat 6.65 32.97 19.81
Lower Spring triticale + spring barley 35.00 26.67 30.83 11.04
Spring triticale + oat + spring barley 18.68 25.93 2231
Mean 22.13 28.53 -
LSD 0.05 586 -
LSD q,05 farming system x mode of sowing = 11.72 -
Spring triticale 23.30 24.07 23.68
. Spring triticale + oat 8.68 30.37 19.53
Midlle Spring triticale + spring barley 41.47 27.03 34.25 10.04
Spring triticale + oat + spring barley 22.60 27.80 25.20
Mean 24.00 27.32 -
LSD g5 n.s. -
LSD g5 farming system x mode of sowing = 10.67 -
Spring triticale 20.63 25.57 23.10
Upper Spring triticale + oat 13.13 27.40 20.27 ns.
Spring triticale + spring barley 19.42 21.87 20.64
Spring triticale + oat + spring barley 8.87 25.20 17.03
Mean 1551 25.01 -
LSD g5 3.63 -
LSD 405 farming system x mode of sowing = 7.26 -
n.s. — not significant difference Seurown work Zrodto: opracowanie wiasne

Kurowski et al. [6] believe that mixed sowing lisithe the conventional method, and in all slope zonesy tlre
development of this disease in cereals. In ownissydhe characterised by a significantly lower infectioméx byR.
highest intensification of leaf rynchosporium diseaR. secalis.
secali§ was observed in pure triticale sowing. There was
also a significant interaction: farming systems owing In own studies on the ears of triticale, the pneseof
method. This interaction indicates that the leaslespring  ear blight 6. nodorupand fusarium ear blighF@sarium
triticale cultivated with oat (in a two-species mire) by ~ Spp.) were noted.

Elzbieta BOLIGLOWA, Katarzyna GLEN-KAROLCZYK, Kazimierz KLIMA 26 ,Journal of Research and Applications in Agricultural Engineering” 2018, Vol. 63(2)



In the conducted experiments, it was found thatfénm-  of other authors [6, 7]. The interaction that waisnd - farm-
ing system significantly modified the severity air dolight of  ing systems x sowing method - indicates that eftsticale
triticale (S. nodorurin the lower and upper zone of the slopegrown using the conventional method in a two-sgecixture
(Table 5). The ear infection . nodorumwas higher in the with oats were characterised by a significantlydoinfection
organic system. The method of sowing also difféaéed the index byS. nodorunthan in the ecological system.
intensity of the occurrence of the triticale eaigtl (S. The obtained results showed a significant effécthe
nodorun). Significant differences in the ear blight infg&in ~ farming system on the ear infection indexFysariumspp.
by this pathogen were found in the lower and midditpes In all slope zones (Table 6), a significant inceed@s the
with an inclination of 10% and 12.6%. In these sl@pnes, analysed disease was found on the ears of tritigade/mn
cultivation of triticale mixed with oats best protied the ears using the organic method. Similar effects, but wither
againstS. nodorumThe results obtained confirm the researctgrain species, were obtained by Korbas et al. [3].

Table. 6. Infection index (ip %) of spring tritieaéars byFusariumspp. (fusarium ear blight) in the conventional anganic farming

systems
Tab. 6. Indeks potenia (ip %) klosa pszeyta jarego przez Fusariuspp (fuzarioza klosa) w systemie konwencjonalnyraloglcznym
Hillside Mode of sowing Fgrmlng system - Mean LSD g5
zones conventional organic
Spring triticale 18.87 16.67 17.77
Lower Spr?ng tr?t?cale + oat_ 8.88 17.80 13.34 8.69
Spring triticale + spring barley 21.10 31.10 26.10
Spring triticale + oat + spring barley 12.22 18.90 15.56
Mean 15.27 2112 -
LSD g5 4.62 -
LSD g5 farming system x mode of sowing = n.s.
Spring triticale 14.07 11.50 12.78
Midlle Spr@ng tr@t@cale + oat. 7.02 21.10 14.06 6.69
Spring triticale + spring barley 24.40 34.83 29.62
Spring triticale + oat + spring barley 11.50 25.53 18.52
Mean 14.25 23.24 -
LSD g5 3.55 -
LSD .05 farming system x mode of sowing = 7.10
Spring triticale 7.77 15.53 11.65
Upper Spring triticale + oat 11.10 21.50 16.30 ns.
Spring triticale + spring barley 16.47 22.97 16.48
Spring triticale + oat + spring barley 9.98 19.67 18.07
Mean 11.33 19.92 -
LSD 0.05 723 -
LSD g5 farming system x mode of sowing = n.s.
n.s. — not significant difference ®eu own work Zrodio: opracowanie wlasne

Table 7. Infection index (ip %) of spring triticadalm base bRR. cerealis(sharp eyespot) in the conventional and organmihg systems
Tab. 7. Indeks potania (ip %) podstawydzbta pszegyta a jarego przez R. cerealis (ostra plamigtoczkowa) w systemie konwencjo-
nalnym i ekologicznym

Hillside Mode of sowing F.armlng system - Mean LSD g5
zones conventional organic
Spring triticale 34.00 17.33 25.67
Lower Spr!ng tr!t!cale + oat. 1.33 20.67 11.00 ns.
Spring triticale + spring barley 25.33 20.00 22.67
Spring triticale + oat + spring barley 22.00 8.00 15.00
Mean 20.67 16.50 -
LSD ¢ 05 n.s. -
LSD 05 farming system x mode of sowing = 16.22
Spring triticale 15.33 22.00 18.67
Midlle Spr@ng tr@t@cale + oat. 9.33 10.67 10.00 8.86
Spring triticale + spring barley 34.00 20.67 27.33
Spring triticale + oat + spring barley 17.67 15.33 16.50
Mean 19.08 17.17 -
LSD g o5 n.s. -
LSD .05 farming system x mode of sowing = 9.41 -
Spring triticale 11.83 13.00 12.42
Upper Spring triticale + oat 7.00 20.00 13.50 ns
Spring triticale + spring barley 29.00 17.33 23.17 -
Spring triticale + oat + spring barley 14.33 12.67 13.50
Srednia 15.54 15.75 -
NIR (.05 n.s. -
LSD g5 farming system x mode of sowing = n.s.
n.s. — not significant difference @®eu own work Zrodto: opracowanie wiasne
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In own research, a significant effect of the sain significantly reduced the severity of ear diseagesarium

method on the occurrence of fusarium ears blightsé-

ear blight Fusariumspp.), ear blight§. nodorurp

rium spp) was found. The lowest infection index of ears of
spring triticale byFusariumspp. occurred in a two-species 5- References

mixture with oats. This reaction was recorded i libwer
and middle zone of the slope.

In the mountain conditions of the Beskid Niski, an
stem blade of spring triticale, sharp eyespot, Wwhis

caused byRhizoctonia cerealispredominated. There was [21

no significant dependence of the occurrence ofdigsase
on the management system (Table 7). However, ateyd
of lower infestation of the stem base of this ckbgaR. ce-

realis originating from organic farming was observed. The

convergent results were obtained by Korbas et3l. Ip
own research, the method of sowing significanttpitéd
the development of sharp eyespot only in the mizihiee of
the slope with an inclination of 12.6%. Also, iretbase of
this disease, the inhibitory effect of the two-dpeanixture
with oats on the index of infection of the tritieadtalk base

by R. cerealiswas revealed. The obtained results are co 6

sistent with reports by Kurowski et al. [6] who ichathat
the cultivation of triticale in a mixture, espetyalith oats,
is an agrotechnical factor that improves the plandary
status of cereals.

4., Conclusions

The research carried out in the mountain conditioh
the Beskid Niski showed a differentiation in théeimsity of
fungal diseases of spring triticale. Spring tritécaultivated
using the organic method, in all zones of the slopas
characterised by a significant increase in the weoge in-
tensity of blotches of leaves and ears, rynchosporilis-
ease R. secaliy and fusariosis of ear blightFgsarium

spp). At the same time, in this management systenrethe

was noted a decrease in the severity of sharp eydRp
cereali§ — base disease.

Under the existing natural conditions, the culiima of
spring triticale in a two-species mixture with dat the
lower and middle slopes with inclination of 10 ah?i6%,
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