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Abstract: ‘BRS Savana (BRS TR135)’ is a wheat cultivar with early maturity, 
good flour quality, and moderate resistance to wheat head blast (conferred by 
the 2NS segment). This cultivar is recommended for cultivation under rainfed 
conditions in central Brazil (MG, GO, DF, and part of SP, MS, MT, and BA).
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3 Embrapa Cerrados, Rodovia BR 020, km 18, 
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INTRODUCTION

In central Brazil, with predominance of the savanna biome, wheat can be 
grown in a rainfed system as a second crop in areas with an altitude of at least 
700 m above sea level, generally following the soybean crop. Under these 
conditions, wheat is sown between the beginning of March to the end of April, 
depending on the agricultural climate risk zone for each location (MAPA 2025).

Heat and drought tolerance and resistance to wheat blast are the main 
requirements for wheat cultivars grown in a rainfed system in the Central 
region of Brazil. Wheat breeders have focused on increasing wheat growing by 
farmers and also on increasing the production stability of wheat cultivars. In 
this regard, in 2012, Embrapa Wheat established the Advanced Tropical Wheat 
Center in Uberaba, in the state of Minas Gerais, in partnership with the Minas 
Gerais Agricultural Research Agency (Epamig) to promote the development of 
new cultivars more adapted to rainfed conditions in the Brazilian savanna and 
Atlantic Forest biomes. In addition to rainfed system, the Advanced Tropical 
Wheat Center also works with the wheat breeding program of Embrapa for 
irrigated system, and has recently developed a new soft wheat cultivar (BRS 
TR013) adapted to the biscuit industry (Caierão et al. 2025).

This study describes the development of a new wheat cultivar specifically 
adapted to rainfed conditions in the Central region of Brazil and that exhibits 
good resistance to wheat head blast, the main wheat disease in the region.

GENETIC ORIGIN AND DEVELOPMENT

The wheat cultivar BRS Savana (BRS TR135) originated from a cross carried 
out in a screened environment in the winter of 2012 at Embrapa Wheat (Passo 
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Fundo, RS, Brazil) and was registered as F132782. This single cross was between the cultivar Embrapa 21 and the line 
CPAC 07434, obtained from Embrapa Cerrados (Planaltina, DF). CPAC 07434 originated from the cross Taurus/BRS 254. 
In the winter of 2013, the F1 generation was grown in pots in a screened environment at Embrapa Wheat and harvested 
in bulk, generating the F132782-Z population. The F2 generation was grown in the field in Uberaba, MG, under rainfed 
conditions (second harvest) in 2014 using the pedigree method, and plant 1U was selected. The F3 generation was 
advanced in a screened area at Embrapa Wheat in 2014 using the pedigree method, and plant 953F was selected. The 
F4 generation was grown in the field in Uberaba under rainfed conditions in 2015 using the pedigree method, with the 
selection of plant 1U. The F5 generation was advanced in a screened environment at Embrapa Wheat later in 2015 using 
the pedigree method, with the selection of plant 952F. The F6 generation was grown in the field in Uberaba under rainfed 
conditions in 2016 using the pedigree method, and plant 1U was selected. The F7 generation was grown in the field in 
Uberaba under rainfed conditions in 2017 using a modified bulk method. 

Some spikes without wheat blast symptoms were selected and threshed together, resulting in a group of plants 
with the selection history 30U. To increase seed quantity, the F8 generation was grown in a screened environment at 
Embrapa Wheat later in 2017, establishing the line, with the selection history 950F. In 2018, under rainfed conditions 
in Uberaba, the line was evaluated as an observation plot (OP) together with several lines from Embrapa Wheat. It was 
selected for experimental trials and was designated as PF 180135. In 2019, the PF 180135 line was part of the New Lines 
Collection and was evaluated under rainfed conditions in Uberaba and in Planaltina, DF (Embrapa Cerrados). In 2020, 
the PF 180135 line participated in Preliminary Trials in Uberaba and Madre de Deus de Minas, MG, and in Planaltina, DF 
(Embrapa Cerrados). In 2021 and 2022, PF 180135 was evaluated in Value for Cultivation and Use (VCU) trials conducted 
by Embrapa Wheat and its partners in the Central region of Brazil in the states of Minas Gerais, Goiás, and Mato Grosso, 
as well as in the Distrito Federal, all under rainfed conditions. In 2024, PF 180135 was registered with the Ministry of 
Agriculture and Livestock of Brazil as cultivar BRS TR135 and received the commercial name ‘BRS Savana’.

PERFORMANCE AND DESCRIPTION

The performance of the cultivar BRS Savana was compared with TBIO Aton and TBIO Duque, two cultivars recommended 
for rainfed conditions in the Central region of Brazil that carry the 2NS chromosomal segment, which confers partial 
resistance to wheat head blast (Pyricularia oryzae Triticum). The 2NS segment, introgressed from Aegilops ventricosa, 
is currently the main source of genetic resistance to wheat head blast and was discovered by Cruz et al. (2016). More 
recently, Vancini et al. (2023) demonstrated that the 2NS translocation carries a major locus with a dominant allele for 
resistance to wheat head blast. The line CPAC 07434 was the donor of 2NS (Ferreira et al. 2018) to ‘BRS Savana”, and 
the presence of this segment was confirmed by molecular markers during the first year of VCU trials. During the 2021 
and 2022 seasons, BRS Savana was evaluated in eleven environments (Table 1) and achieved a mean grain yield of 2839 
kg ha-1, which was 4.8% higher than the mean yield of the check cultivars TBIO Aton and TBIO Duque (Table 2). In the 
2021 crop season, which was the driest year, ‘BRS Savana’ was in the highest yielding group in six environments, and 
was in the third group, together with the check cultivars, in one environment. That year, ‘BRS Savana’ outyielded the 
check cultivars by 7.1%. In the 2022 crop season ‘BRS Savana’ was in the second highest yielding group in three out of 

Table 1. Locations, sowing dates (in March), and number of trials conducted in the VCU evaluation period for registration of ‘BRS 
Savana’ for growing under rainfed conditions in homogeneous adaptation region 4 for wheat cultivars

Location State Altitude (m) Latitude Longitude Sowing date
No. of trials

2021 2022
Madre de Deus de Minas MG 1020 21° 27’ 06” S 44° 19’ 14” W 23 1 -
São Gonçalo do Sapucaí MG 880 21° 52’ 30” S 45° 30’ 19” W 22 - 1
São Gotardo MG 1170 19° 16’ 33” S 46° 06’ 16” W 26 and 29 1 1
Uberaba MG 1000 19° 33’ 14” S 47° 46’ 04” W 18 and 19 1 1
Brasília (PAD-DF) DF 940 15° 50’ 51” S 47° 35’ 20” W 17 and 17 1 1
Planaltina (CPAC) DF 990 15° 36’ 06” S 47° 43’ 02” W 10 1 -
Rio Verde GO 760 17° 47’ 10” S 50° 57’ 42” W 15 1 -
Campo Verde MT 760 15° 31’ 40” S 55° 18’ 28” W 8 1 -
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four locations. Its mean yield (2784 kg ha-1) was similar to that of the best check, TBIO Aton (2833 kg ha-1), and it had a 
2.4% higher mean yield than the mean of the check cultivars.

In adaptability and stability analyses, using the methodology of Annicchiarico (1992), ‘BRS Savana’ achieved the 
highest recommendation index (107.1%) among all cultivars evaluated in the 2021 cropping season (Table 3). In the 2022 
cropping season, its recommendation index (99.0%) was surpassed only by ‘TBIO Aton’ among the cultivars with the 
2NS segment. Thus, based on its yield performance and the presence of the 2NS segment (like the controls TBIO Aton 
and TBIO Duque), BRS Savana was released as a new cultivar for homogeneous adaptation region 4 for wheat cultivars 
(Cunha et al. 2006) in the states of Minas Gerais and Goiás, the Distrito Federal, and parts of the states of São Paulo, 
Mato Grosso do Sul, Mato Grosso, and Bahia for growing under rainfed conditions. BRS Savana is also the first wheat 
cultivar of Embrapa to carry the 2NS segment.

BRS Savana has early maturity, with approximately 48 days from emergence to heading and 97 days from emergence 
to physiological maturity. Mean plant height of the cultivar is approximately 70 cm, and it exhibits good resistance to 
lodging. In the greenhouse, BRS Savana is susceptible to yellow spot (Drechslera tritici-repentis) and brown spot (Bipolaris 
sorokiniana). Reaction to wheat head blast (Pirycularia oryzae Triticum) was assessed under field and greenhouse 
conditions, and the cultivar was classified as moderately resistant. The response of the line PF 180135 to wheat head 
blast under greenhouse conditions was presented in the study of Silva et al. (2025), which was conducted at Embrapa 
Wheat, and PF 180135 was among the most resistant genotypes. In the final evaluation of the severity of head blast 
symptoms (at 11 days after inoculation), PF 180135 (later designated cultivar BRS Savana) was among the three most 
resistant genotypes, showing approximately 10% severity, which was significantly lower than that of the cultivars TBIO 
Aton (approximately 55% severity) and TBIO Duque (approximately 40% severity).

Regarding industrial quality of the flour, the cultivar BRS Savana is classified as Bread Wheat, with mean gluten 
strength of 302 × 10-4 J, ranging from 255 to 368 × 10-4 J. Farinographic analysis showed mean dough stability of 12.9 
minutes. Flour color analysis using a Minolta® colorimeter (under the CIEL*a*b* system) exhibited a mean value of L* 
of 92.93 (ranging from 92.29 to 93.58) and of b* of 10.34 (ranging from 9.69 to 10.77).

Table 2. Grain yield (kg ha-1) of ‘BRS Savana’ under rainfed conditions at different locations in homogeneous adaptation region 4 for 
wheat cultivars compared with the check cultivars (TBIO Aton and TBIO Duque), and the coefficient of variation (CV) for each VCU 
trial during the 2021 and 2022 crop seasons

Year Location1 BRS Savana --- TBIO Aton TBIO Duque CA2 %3 CV (%)
MDM 5843 a --- 6446 a 5780 a 6113 95.6 9.8

SG 1801 c --- 1460 c 1682 c 1571 114.6 9.8
UBA 1500 a --- 1439 b 1354 b 1397 107.4 12.1

2021 CPAC 3427 a --- 3383 a 2558 c 2971 115.3 8.0
PAD-DF 3848 a ---  3888 a 2720 c 3304 116.5 7.1

RV 1714 a --- 1604 b 1465 b 1535 111.7 12.0
CV 2133 a --- 2157 a 1906 a 2032 105.0 16.7

Mean 2895 --- 2911 2495 2703 107.1 -
%4 107.1 --- 107.7 92.3 100.0 - -

SGS 1931 b --- 2057 a 1578 b 1817 106.3 13.9
2022 SG 2946 b --- 2519 c 2603 c 2561 115.0 8.6

UBA 2263 b --- 2486 a 2361 a 2423 93.4 12.3
PAD-DF 3996 c --- 4268 b 3875 c 4071 98.2 7.9
Mean 2784 --- 2833 2604 2718 102.4 -

%4 101.9 --- 104.2 95.8 100.0 - -
21/22 Mean 2839 --- 2872 2549 2710 104.8 -

%4 104.8 --- 106.0 94.1 100.0 - -

1 MDM: Madre de Deus de Minas, Minas Gerais; SG: São Gotardo, Minas Gerais; UBA: Uberaba, Minas Gerais; CPAC: Embrapa Cerrados, Planaltina, Distrito Federal; PAD-
DF: Programa de Assentamento Dirigido do Distrito Federal, Brasília, Distrito Federal; RV: Rio Verde, Goiás; CV: Campo Verde, Mato Grosso; SGS: São Gonçalo do Sapucaí, 
Minas Gerais; 2 Check cultivar average; 3 Percent grain yield of the cultivar BRS Savana compared to the mean of the check cultivars in each trial; 4 Percent grain yield of 
the cultivar compared to the mean of the check cultivars in each season. Means followed by the same letter in the same row belong to the same group according to the 
Scott-Knott test at 5% probability. --- Data not shown for other genotypes.
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OTHER TRAITS

‘BRS Savana’ has light-colored, awned, and pyramidal-shaped spikes. Flag leaves are intermediate, with light-colored 
auricles. The glumes average 10 mm in length, with a straight shoulder shape. The seeds are hard, light red in color, 
and oval shaped.

BASIC SEED PRODUCTION

Embrapa Wheat (Rodovia BR 285, km 294, Caixa Postal 58, 99001-970, Passo Fundo, Rio Grande do Sul, Brazil) is 
authorized to license seed producers to produce, multiply, and sell protected cultivars to grain farmers in accordance 
with Law no. 9456/97.
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Table 3. Adaptability and stability analyses using the methodology of Annicchiarico (1992) for the new cultivar BRS Savana and other 
cultivars evaluated in the VCU trials conducted in homogeneous adaptation region 4 for wheat cultivars under rainfed conditions 
during the 2021 and 2022 crop seasons

2021 2022
Mean yield Deviation Wi1 Mean yield Deviation Wi1

Cultivar (kg ha-1) (%) (%) (kg ha-1) (%) (%)
BRS Savana2 2895 4.30 107.1 2784 6.72 99.0
BR 18-Terena 2694 8.92 95.2 2884 12.49 99.7
BRS 264 2733 9.78 96.4 2922 3.53 106.4
BRS 404 2914 8.99 102.1 2988 2.02 109.3
ORS Feroz2 2576 6.20 91.6 2286 7.53 79.3
ORS Guardião2 2508 6.20 91.5 2490 8.31 85.0
ORS Senna2 2272 8.89 79.1 - - -
ORS 14032 2580 15.75 93.0 - - -
TBIO Aton2 2911 11.13 99.6 2832 6.45 100.9
TBIO Duque2 2495 8.85 88.4 2605 7.26 90.9
TBIO Sintonia2 2468 14.21 83.2 2527 2.62 91.1
TBIO Sossego2 2688 8.92 97.2 - - -

1 Recommendation index.
2 Contains the 2NS segment.
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