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Abstract

The first intensive genetic types of triticale forage grain have been obtained in results of wide
breeding activities for cultivar improvement. Since 2000 the research has entered a new stage of
serving the grain production in the country under the market economy conditions. The studies have
been carried out in demonstration trials conducted by the first in the country private Seed House
of Sadovo. Climatic changes related to the increasing frequencies of droughts in many of the grain
producing areas in the world as a result of the global warming, set new challenges to the breeders
and producers of triticale grain. Under the conditions of water deficit, the market demands require
not only preserving, but also increasing the amount of the produced grain.

The presented results of the study carried out on the triticale cultivars Sadovets and Rozhen,
refer for a five-year period in average, and, on the new genetic types Musala and Hemus — for a
three-year study period in average. Sadovo 1 cultivar was used as a standard. A comparative char-
acteristic of the productivity of triticale cultivars in different regions of the country was made. The
results obtained showed the advantages of the studied new ftriticale cultivars of the rye type, espe-
cially concerning their productivity, which exceeded that of the standard by 118.3% for Rozhen and

by 124.4% for Musala cultivar, respectively.

The high yields of the new ftriticale genetic types are an advantage under extreme drought condi-
tions. Triticale cultivars exceed wheat in absolute weight but fall behind in hectoliter weight.
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Introduction

The fist triticale cultivars for the production
needs of Bulgaria were established at Dobrudja
Agricultural Institute in General Toshevo, at the
Institute of Genetics in Sofia, etc. The most im-
portant achievements are the cultivars Vihren,
Persenk, Rakita, Zaryad, Perun, Priboy, Apo-
gey, Kolorit, etc. The new primary amphidiploid
(2n = 56) with the participation of Indian shot
wheat Triticum sphaerococcum Perc., was syn-
thesized for the first time at the Institute of Plant
and Genetic Resources in Sadovo at the begin-
ning of 80s of the last century in the frames of
the distant hybridization programme (Popov and
Stankov, 1979; 1980).

Later on, the efforts in breeding new ftriticale
cultivars were concentrated on the establishment
of secondary hexaploid genetic types, applying
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different hybridization schemes (Stankov, 1989).
Studies were aimed at various aspects (Popov et
al., 1981; Popov et al., 1982; Stankov and Stanko-
va, 1991; Stankov and Stankova, 2001).

As a result of the vast breeding work on culti-
var improvement, the first intensive triticale feed
grain genetic types were obtained (Stankov et
al., 1994; Stankov et al., 1995, Mangova and
Stankov, 1990; 2002; Stankov, 1985; Stankova
and Stankov, 2002a; Stankova and Stankov,
2002b) etc.

Since 2000 the research on triticale has ente-
red a new stage, supporting grain production in
the country. Studies have been realized under
the market economy conditions and carried out
at the first private Seed House in Sadovo.

Climatic changes related to the increased fre-
quency of droughts in many grain producing areas



Table 1. Mean values of Triticale varieties (kg/ha) in 2003 — 2008 years

Varieties 2003 2004 2005 2006 2007 2008 Average %
Sadovo 1 4040° 55002 49502 4900°¢ 34102 47302 4588 100.0
Sadovest 4770 ° 5800° 49002 4750° 3860° 4820° 4817 105.0
Rozhen 3990° 6360° 5270° 41502 4100°¢ 4990° 4810 108.4
LSD 5% 45.0 258.0 134.0 141.0 218.0 88.0
Table 2. Average yields of new Triticale genotypes in 2006 — 2008 years
Varieties 2006 2007 2008 Average %
Sadovo 1 4700° 3280° 4720° 4233 100.0
Musala 4350° 4240¢° 4690° 4427 104.6
Hemus 4450° 3780° 4710° 4313 101.9
LSD 5% 95.0 116.0 16.0
Table 3. Average yields (kg/ha) of Triticale varieties in different regions of Bulgaria in 2007 year
= S © c 0 °
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1. | Sadovo 1 - St. 2410 3770° 4850° 3800° 3500° 2120 3408 100.0
2. | Sadovest — Triticale 3790° 3970° 4760° 4400° 4100° 2120° 3850 113.2
3. | Rozhen- Triticale 3790° 4350¢ 4760° 5300¢ 3800° 2180° 4030 118.3
4. | Hemus — Triticale 3450° 33102 46402 4400° 4800¢ 21002 3780 111.0
5. | Musala— Triticale 4140¢ 4260¢ 5300¢ 4600° 4860° 2270¢ 4230 124.4
LSD 5% 114.0 96.0 55.6 160.0 48.0 83.0
Table 4. Average yields (kg/ha) of Triticale varieties in different regions of Bulgaria in 2008 year
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1. | Sadovo 1 - St. 3720° | 5060° | 5030° | 3500% | 2980¢ | 56002 | 49202 | 59402 | 4590 | 100.0
2. | Sadovest — Triticale | 2910° | 41002 | 48002 | 4700° | 2680° | 6400° | 5100° | 7130"° | 4728 | 102.0
3. | Rozhen- Triticale 27802 | 4500° | 5050° | 4600° | 2980°¢ | 6300° | 5880" | 7330° | 4927 | 105.6
4. | Hemus — Triticale 2930° | 4580° | 47002 | 4200° | 2920°¢ | 6100° | 48502 | 7390° | 4710 | 102.5
5. | Musala— Triticale 27402 | 30802 | 48502 | 4000° | 23802 | 6200° | 6750°¢ | 75209 | 4690 | 102.1
LSD 5% 125.0 | 164.0 | 144.0 | 350.0 86.0 430.0 98.0 120.0
Table 5. Absolute and hectolitre weight of Triticale genotips
. Absolute weight, g Hectolitre weight, kg
Varieties
2006 2007 average 2006 2007 average
Sadovo 1 48.6° 40.82 44.7 74.7° 75.8° 75.3
Sadovets 50.4° 42.9° 46.7 66.42 69.7° 68.1
Rozhen 51.7° 41.43° 46.6 67.42 67.1° 67.3
Hemus 4422 45.7¢ 45.0 64.62 68.1°2 66.4
Musala 50.8° 43.4¢b¢ 471 68.92 69.2°2 69.1
LSD 5% 4.3 1.2 4.7 6.1
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throughout the world placed new challenges to
the breeders and producers of triticale grain.
Under the conditions of water deficit, the market
demands require not only maintaining but also
increasing the amount of the grain produced.

The present paper presents the results of the
studies on some new genetic types of triticale in
different regions of the country with the aim of
their introduction into production.

Material and Methods

Initially the triticale cultivars Sadovets (of a
wheat type) and Rozhen (of a rye type), bred at
the Institute of Plant Genetic Resources in Sado-
vo, were included in the study, and, later the new
genetic types Musala (of a rye type) and Hemus
(of a wheat type) were also investigated. They
were all compared to the standard wheat cultivar
Sadovo 1.

Results and Discussion

Six-year results of the yields of the two popu-
lar triticale cultivars Sadovets and Rozhen were
presented in Table 1. The yield of Sadovets culti-
var varied within 3860 — 5800 kg/ha, the average
one being 4817 kg/ha (150.0%). The lowest re-
sult was reported in 2007, which was among the
driest years in history of Bulgarian agriculture.

The best results were reported for Rozhen
cultivar, the average yield for a five-year period
being 4974 kg/ha (108.4%), varying in the sepa-
rate years from 4100 to 6360 kg/ha. The lowest
yield of that cultivar was also obtained in 2007.
The most favorable conditions for the two triticale
cultivars were established in 2004 and 2005. Ro-
zhen cultivar was included in the varietal list of
our country in 2008.

Table 2 presents the three-year results of the
new genetic types of triticale Musala and Hemus.
The best result was reported for Musala cultivar
of the rye type: its average yield being 4427 kg/ha
(104.6%) and that of Hemus cultivar — 4313 kg/ha
(101.9%).

The behavior of the triticale cultivars under ex-
treme drought stress in 2007 in different regions of
South Bulgaria was presented in Table 3. Under
those conditions triticale genetic types exceeded
in yield the standard wheat cultivar Sadovo 1,
the best results being achieved for the cultivars
of the rye type: Rozhen (118.3%) and especially
Musala (124.4%).

Table 4 presents the behavior of those ge-
netic types of triticale in 8 different regions of
our country in 2008, when the conditions for
grain production were normal. The highest re-
sults were obtained in Chudomir village, region
of Razgrad, North-Eastern Bulgaria, where the
yields varied within 7130 — 7540 kg/ha. In South
Bulgaria, comparatively high yields varying from
6100 to 6400 kg/ha, were obtained in the town
of Aytos, Burgas region. Very good results were
established in North Central Bulgaria in the town
of Slavyanovo, Pleven region, the yields varying
from 4850 to 6750 kg/ha, and in North Western
Bulgaria in the region of the town of Vidin. The
lowest yields were reported for the region of Var-
na and Plovdiv, where the plants did not develop
enough tillers due to the late sowing date. What
is more, the trial in Varna was not fertilized and
weed control was not carried out.

Data in Table 5 show that Triticale genetic
types exceeded in absolute grain weight the
standard Sadovo 1, but significantly dropped be-
hind it in hectoliter grain weight.

Conclusions

The many-year experimental results show that the studied genetic types of Triticale demonstrate
an explicit advantage in productivity compared to the standard wheat cultivar Sadovo 1. It was most
obviously expressed under extreme drought conditions, especially by the rye type triticale cultivars.

Triticale cultivars have an advantage over wheat ones in absolute grain weight but step behind in

hectoliter weight.
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Hoe eman e cenekyusima u npou3eodcmeomo Ha Triticale e bbnzapusi
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Pesome

B pe3ynTtat Ha wmpoka cenekumMoHHo-noaobpuTenHaTa pabota ca nony4YeHn MbpBUTE MHTEH3UB-

HW reHOTMNOBE TPUTUKAre C HanpaeneHne 3a ypaxkHo 3bpHo. Cnea 2000 r. nacnegoBarternckara pa-
6oTa HaBnese B HOB eTan, 00cny>BaLl, 3bPHEHOTO NPOM3BOACTBO B CTpaHaTa, KOMTO Ce OCbLLECTBS-
Ba B YCNOBMATA Ha NasapHO CTONaHCTBO. [1poyyBaHusATa ca NpoBeAeHN B EMOHCTPATUBHU ONUTK Ha
nbpBaTta B cTpaHaTta YyactHa CemeHapcka kbuwa ,Cagoso”. [pomMsaHaTa Ha knumaTa, CBbp3aHa CbC
3a4yecTsBaHe M 3acuriBaHe Ha 3acyluaBaHUsATa B MHOMO 3bpPHOMPOW3BOAUTENHM PalioHM Ha CBETa,
KaTo pe3ynTarT oT rnobanHoTo 3aTonnsiHe, NOCTaBst HOBU NPEAM3BUKaTENCTBA Npes cenekunoHepuTe
N Npou3BoauTENMTE Ha 3bPHO OT TpuTKKane. B ycnoBusaTa Ha BogeH AemumnT HyXamMTe Ha nasapa
HanaraT He camo 3anasBaHe, HO 1 MoBMLLAaBaHe KONMYECTBOTO NPON3BEAEHO 3bPHO.

MpeacTaBeHn ca pesynTtaTtuTe OT NPoyYBaHMATa BbPXy M3nuTaHu coptoBe Tputukane Cagosel, n
PoxxeH — cpeaHOo OT NeT roguHN Ha n3cnenBaHe n TeXHW HoBM reHoTunose — Mycana n Xemyc, cpea-
HO OT TPW rOAMHM Ha u3cneaBaHe. 3a cTaH4apT e non3eaHa nweHunua copt Cagoso 1.

M3BbplueHa e cpaBHUTENHA XapakTepucTuka Ha NPOAYKTMBHOCTTA Ha COPTOBETE TpuUTUKane B
pasnuyHM PerMoHn Ha ctpaHara. [NonyvyeHnte pesynTtatu NnpeacTaBaT NPeaMMCTBOTO Ha U3NUTaHUTe
HOBW reHOTUMOBE TPUTUKANE OT PbXXEH TUM MO OTHOLLEHWE Ha NPOAYKTUBHOCTTA UM, KOSITO NpeBULLIa-
Ba Ta3u Ha cTaHgapTa, cboTBeTHO 118,3% (PoxeH) n 124,4% (Mycana).

BucoknTte 4o6uBM OT HOBUTE rEHOTMNOBE TPUTUKANE UMaT NPeauMCTBO NPU EKCTPEMHU CTPECOBM
ycnoBus Ha cywa. CopToBeTe Tputmkane npeb3xoxaar nieHunuarta no abcontoTHa maca, Ho 1 oT-
CTBbMBAT MO XEKTONMTPOBa Maca.
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