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Triticale – past and future
St. Dobreva*
Field Crop Institute, 6200 Chirpan, Bulgaria
(Manuscript received 17 May 2016; accepted for publication 28 October 2016)
Abstract. Two of the oldest plants that nature has provided to mankind for feeding - wheat and rye, are now combined in a totally new species. In Bulgaria, as
well as all over the world, selection aims to create highly productive varieties, which are resistible to diseases. It was in the middle of the last century when
people really started to work on that. The first variety of triticale in Bulgaria was obtained in 1965. The main growers of triticale are Germany, France, China,
Australia, Hungary and USA, the biggest being Poland with over 1 million hectares. The main purpose of the crop worldwide is for food for the livestock. There
are bread varieties of the triticale created, which are an appropriate addition to the wheat flour for the production of bread and bakery, as well as whole grains for
cereals and triticale noodles. The newest usage of triticale is as a raw material for biofuels. Fertilization is critical to the yield and to the quality of production
when growing triticale. In the past fertilization has been done by depositing manure, but modern agriculture provides significantly greater choice. The synthetic
fertilizers are easy to store and distribute. Fertilization is mechanical, according to the needs of the plants. The use of foliar fertilizers is also completely
mechanized. The study of their impact on productivity and quality of production is a subject of growing interest, taking into account the positive impact of the
experiments conducted so far.

Keywords: triticale, creation, distribution, purpose, fertilizers, yields

Introduction
Triticale is a crop grown in many countries. On August 30, 1884
Carman first publishes in Rural New Yorker an illustration of a partial
wheat-rye plant. The first constant wheat-rye hybrids were
discovered by the German breeder Rimpau in 1888. To determine
which are the most suitable varieties for a specific area, testing at
different natural conditions is required. One of the major and most
important advantages of triticale over the other cereals with fused
surface is its high productive potential (Tsvetkov, 1989; Stankov,
1995). Practice shows that it can be grown in conditions which are
unsuitable for the other crops or with limited farming.
In Bulgaria triticale is not where it deserves to be in the structure
of the other crops, despite its proven productive possibilities and
advantages (Tanchev, 2007). The main task in the selection of
triticale in the country (Baychev, 1998; Tsvetkov, 1998; Vasileva et
al., 2005) and in the world (Varughese, 1991) is the development of
varieties, which, in addition to high productivity, should be
characterized by high resistance to economically important
diseases, drought and good winter resistance and suitable for
cultivation on both flat and hilly areas, including poor and acidic soils.
In Bulgaria, academician Pavel Popov first started working with
triticale in 1963. The first in our country primary octaploid triticale ADSOS-3 was obtained in Agricultural University - Plovdiv in 1965 by
crossing over Bezostaya 1 with the Bulgarian variety of rye C-2
(Kolev, 1967). The studies and crossovers continued in many other
scientific institutes in the country. In 1967 the Institute of wheat and
sunflowers "Dobrudzha" near General Toshevo created the first
basic hexaploid triticale T-AD (Popov and Tsvetkov, 1970).
The purpose of this article is to introduce this crop – its
development, distribution and growing in Bulgaria and abroad.

Cultivation of triticale in some countries in the world and in
Bulgaria
Today, major producers of triticale are Poland, Germany,
France, China, Australia, Hungary, Czech Republic and USA (Figure
1). According to FAO, in 2005 triticale was sown on 35.2 million ha
globally and 13.5 million tons of grain were produced. The largest
producer is Poland (3.7 million tons) followed by Germany (2.7
million tons), France (1.8 million tons), China (1.25 million tons) and
Hungary (0.57 million tons) (Figure 2).
According to FAO (http://faostat.fao.org/), sole leader in the
world in the production of triticale is Poland with over 1 million
hectares. Following it are countries such as Germany and France
(over 300 000 ha), Russia and China (over 200 000 ha), Lithuania,
Spain, Hungary and Australia (over 100 000 ha). In the recent years
in Bulgaria the areas with triticale are growing. If in 2008 they were 4
585 ha, in 2010 they increased to 9 800 ha, and in 2013 they are
already 13 700 ha (Figure 3). The average yields of grain are volatile,
ranging between 2.453 t/ha in 2012 and 4.472 t/ha in 2008.
In addition to grain, triticale is attractive for use as a feedstock
for biofuels because of the higher potential for grain yield,
competitiveness to weeds and tolerance to drought and pests
compared to their parental species (Oettler, 2005; Beres et al., 2010;
Goyal et al., 2011). Triticale is considered to be tastier and highly
digestible grain for feeding pigs, chickens, cattle, sheep, deer and
horses, etc. (Van Barmeveld, 2002). The studies with triticale in
China began in 1950. The first varieties were examined in 1970 and
first results were obtained in 1976 (Wenkui, 1981). The high
biological production and the good adaptation of new varieties helps
to increase the areas for cultivation of triticale from 10 066 ha in 1991
to 303 333 ha in 2002. The majority of the production is used for
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Figure 1. Areas with triticale in some countries, ha (FAOSTAT © FAO Statistics Division)

77
19
79
19
81
19
83
19
85
19
87
19
89
19
91
19
93
19
95
19
97
19
99
20
01
20
03
20
05
20
07
20
09

19

19

75

45000
40000
35000
30000
25000
20000
15000
10000
5000
0

Rye

Triticale

Wheat

Figure 2. Yields of triticale grains compared to wheat and rye (World)

feeding animals. In France, production of triticale began before
1980. In the beginning, the areas with triticale increased
consistently, and reached about 266 000 ha in 2002 (SEDIS, 2002).
The production of triticale reached 4.5 million tons in 1998 (1/3 of the
production worldwide) (ITCF, 2002).
In Germany, as in most European countries, triticale is used to
feed pigs and poultry (Oettler, 2004). It provides a balance of
aminoacids.There are no bad qualities of the rye (Boros, 1998;
Boros, 2002).
In Hungary, the production of triticale starts in 1960 on areas
with sandy soil in the central parts of the country. The policy of the
country changed by introducing and allowing the cultivation of
triticale to the landowners and the small family farms. With this rise,
the areas with triticale reached 120 000 ha in 2001. Traditionally,
winter varieties are grown. National Variety Field Tests and recent
studies indicate that the spring triticale gives lower yields than the
winter ones in the region (Bona et al., 2002). The average grain yield
in poor soils varies between 3.0 and 4.5 t/ha. However, recent
studies show that even in the barren, acidic and sandy soils in northeastern Hungary triticale can produce up to 7.9 t/ha grain, if it is
properly fertilized with nitrogen, phosphorus, potassium, calcium
and magnesium (Kádár et al., 1999).
The study and cultivation of triticale in Poland begins in 1960,
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i.e. after being developed for several years in Europe and America
(Shebeski, 1980; Tarkowski, 1989). Triticale cultivation is very
developed in Poland (Czembor, 1999). In 1990, the areas available
for cultivation of triticale were 660 000 ha, while in 2001 they
increased to 734 000 ha. Yields of winter triticale varieties in test
fields for several years increased to an average of 7.0 t/ha. The
problem is that the new varieties developed by seed production
companies are not certified for the production of seed (Oleksiak,
2000).
Triticale is a cereal with great potential in terms of productivity
(Boyadjieva, 1995; Terziev, 1996; Kolev, 2010). One of the main
factors for the realization of the genetic makings of a variety
(Dimitrov et al., 1987; Stankov, 1995) is the area in which triticale is
grown and its specific soil and climatic conditions (Popov, 1981;
Dimitrov et al., 1982; Kalinov and Tsvetkov, 1985; Lukidudis, 1986;
Tanchev, 2007; Ivanova and Tsenov, 2014a,b). Up until now a
significant number of varieties have been developed, part of which
are introduced to agriculture (Dimitrov et al., 1987; Tsvetkov, 1998).
Many of the varieties and lines have very valuable qualities, such as
high productivity, resistance to biotic and abiotic stress, heavy-fed
and grain high in protein and lysine, resistance to lodging and
shelling, etc. (Baychev, 1998; Tsvetkov, 1998; Kiryakova and
Baichev 2004; Baychev, 2004, 2005, 2006; Vassileva et al., 2005).
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Figure 3. Areas with triticale in Bulgaria, ha

In the study of Baychev (2006) triticale variety Attila was
compared with six other varieties, including the world standard
Lasco and gives an average yield of 803 kg/ha. The variety
Boomerang also has high yield and the average for the period tested
by Baychev (2004) is 8.58 t/ha. The highest absolute yields during
the test period is around 9.59 t/ha. While testing, the breeder
Baychev (2006) reports that variety Colorit has the highest yield 800 kg/ha, average for the period. In one of the years of the
experiment, the same variety has realized 978 kg/ha. When testing
the variety Respect with Polish varieties of triticale, including the
world standard Lascaux, the Bulgarian variety showed high
productive capacity - 8.33 t/ha, average for the years of testing, and
in the best year of the test yield of 9.99 t/ha was reported. In a
comparative study in Turkey, Central Anatolia, triticale, common
wheat and durum wheat yields were obtained as follows: 5176, 5134
and 4226 kg/ha-1 (Gulmezoglu et al., 2010).
Fertilization – major factor for triticale yield
With the emergence of agriculture man began to apply
fertilization as a means to increase production. Fertilization is a
major factor and indicator of the efficiency of agricultural production
(Nogalska et al., 2012). This is one of the most powerful factors to
increase yield. Fertilization experiments are conducted all over the
world aiming at establishing the optimal rate for optimum production.
The optimization of fertilization should be done according to the
purpose of production. It was found that the conditions of the year
and the level of fertilization are decisive factors for the formation of
the yield in new varieties of triticale (Ivanova and Tsenov, 2014a,b).
Many authors (Zolotov and Zolotov, 1980; Dimitrov et al., 1982;
Kolev and Hristov, 1983; Kalinov and Tsvetkov, 1985) recommend
nitrogen rates of 120 to 140 kg/ha, and on poorer soils from 180 to
240 kg/ha. The new varieties of triticale are very responsive to
fertilizers and they increase their productivity with increasing the
fertilizer rate (Ivanova and Tsenov, 2014a, b).
The biological value of triticale is mainly due to the high levels of
protein in the grain. In this aspect mineral fertilization is crucial. In the
results of a number of researchers it is indicated that the increase of
protein depends on the amount of nutrients - mainly nitrogen increasing the rate increases the content of protein (Tosheva and
Stoeva, 1996). The most aminoacids are accumulated in fertilization
with 120 kg/ha-1 nitrogen (Kirchev and Popov, 2010).
When growing crops in modern technology the units associated
with the use of growth regulators are very important (Manfredini and

Rapparini, 1987; Wach, 1989; Ivanova et al., 1999). In a study by
Kolev (2010) it was found that growth stimulator "Imunotsitofit"
added in the phases tillering + ear formation, increases the yield of
grain by 14.9 % on average for the test period compared to the
untreated control. In examining the impact of the growth regulator
"Agrostemin" it was found that it increases the yield by 11.2 % on
average for the test period added in the stem phase (Belcheva and
Kolev, 2007).
The effect of liquid fertilizers in grain cereals has been studied in
a series of precise experiments conducted abroad (Petr, 2005;
Wolber and Seemann, 2006) and in Bulgaria (Kolev and Hristov,
1983; Atanasova et al., 2001; Kolev and Tahsin, 2009; Kolev et al.,
2011a,b; Todorov, 2012; Sevov and Delibaltova, 2013). When
testing the liquid fertilizer "Amalgerol premium" Kolev (2014) found
that treatment at tillering stage, the yield was increased by 11.2 % on
average for the study period compared to the unfertilized control.
Amalgerol Premium responded positively to the rise of the structural
elements of production, such as number of spikes, number of grains
and grain mass of a plant.
By testing Belgian fertilizers, Kolev et al. (2011a) have obtained
the result that grain yield is increased by double treatment of triticale
in the tillering stage with Azure NPK 21-21-21 + TE (micro-fertilizers)
and at tillering stage with Azure NPK 16-8-34 + TE. Under this
conditions, the grain yield average for the period of study, was 12.4%
compared with untreated control. The tested foliar fertilizers have
increased the values of the structural elements of the yield.

Conclusion
Since its establishment until today, triticale has been subject of
research for many scientists. The varieties in the past and the
present are different, and the aim has always been higher
productivity. Modern agriculture incorporates a complex of various
agricultural activities. One of the most influential factors in increasing
the yield is fertilization. This requires testing of various fertilizers,
both separately and in combination. Fertilization can be performed in
different doses and stages. The increase of the yield can be
stimulated by foliar application. This is a relatively innovative method
which started to be applied in the recent past and is becoming more
widespread. Foliar feeding is not intended to replace mineral
fertilization but to improve the quality and quantity of grain. Many
Bulgarian and foreign companies work and develop themselves in
the elaboration of foliar fertilizers.
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