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Abstract: BRS TR271 is a new wheat cultivar released by Embrapa for Brazil-
ian wheat-growing regions 1 and 2 of Rio Grande do Sul, Santa Catarina, and
Parand. It has high grain yield potential and a super-early cycle. It is widely
adapted and is classified as bread wheat.
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INTRODUCTION

Wheat is the only agricultural commodity in which Brazil is not yet self-
sufficient. Despite growth in production in recent years (CONAB 2022), Brazil
has not reached the twelve to thirteen million tons per year needed to meet
domestic demand. Brazilian wheat production for 2022 is estimated at over
nine million tons.

Wheat breeding programs play a crucial role in ensuring that wheat production
in Brazil continues to grow, delivering new improved cultivars with both higher
grain yield potential and higher resistance/tolerance to the prevalent biotic and
abiotic stress factors of the crop.

Woyann et al. (2019) estimated the genetic gain in yield obtained in wheat
breeding programs in Brazil from 1984 to 2014 and concluded that yield improved
by a factor of 33.9 kg ha yr?, representing an annual increase of 1.28%. These
values are in relative alignment with those obtained by other authors in different
periods of analysis (Rodrigues et al. 2007, 1.54% from 1940 to 1992; Beche et
al. 2014, 0.92% from 1940 to 2009; and Follmann et al. 2017, 2.86% from 2002
to0 2013;). The genetic gains obtained in wheat breeding programs in Brazil have
not yet reached stagnation, unlike the situation in other countries, as reported
by Lo Valvo et al. (2018) in Argentina, Graybosch and Peterson (2010) in the
United States, Matus et al. (2012) in Chile, and Brisson et al. (2010) in France.

The wheat breeding program of Embrapa began in 1974 and since then,
more than 100 new cultivars have been released to farmers (Caierdo et al.
2014). It is currently the most important public sector wheat improvement
program in Brazil.
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BRS TR271 meets the Brazilian wheat market and productive sector expectations and represents an excellent option
for producers in the southern region of the country. The objective of this paper is to present the main traits of this new
bread wheat cultivar released by Embrapa.

BREEDING METHOD

BRS TR271 is derived from BRS Guamirim/WT 99172//BRS 331, a cross made in 2007 at Embrapa Trigo in Passo Fundo,
RS. The F, generation was sown and bulk harvested in the greenhouse in 2008. Populations F, to F_ were conducted
under field conditions also in Passo Fundo, RS, from 2009 to 2013, sown under reduced seed density in plots consisting
of three 3-meter rows, and selected through the genealogical method. In each generation, plants were selected with
short height, high tillering capacity, and good performance when exposed to the main biotic and abiotic stresses of the
crop through comparison to checks established at every group of 100 plots. Plants selected in the field were threshed
in each generation, and grain was selected in the laboratory, keeping well-formed, healthy, and glassy-red kernels.

BRS TR271, derived from the selection period, has the selection history F101319-Z-0F-99F-1F-5F-1F. The plant selected
in the F_generation was threshed and sown in Passo Fundo, RS, in 2014 (one 1-meter row) as part of a Pre-Observation
Plot Collection. In 2015, the homozygous line was included in the Observation Plot Collection (six 6-meter rows) and
grain yield began to be evaluated. The outstanding yield of this line in comparison to the checks led to its selection and
it was named ‘PF 150271". In 2016 and 2017, ‘PF 150271" was included in the preliminary line yield trials carried out
locally (2016 - Passo Fundo, RS) and regionally (2017 - Passo Fundo, RS; Vacaria, RS: and Sdo Luiz Gonzaga, RS). Value
for Cultivation and Use (VCU) trials, required for registration with the Brazilian Ministry of Agriculture (MAPA), were
conducted in 2018, 2019, and 2020.

PERFORMANCE AND AGRONOMIC PROFILE

The VCU trials were carried out from 2018 to 2020 in different locations in the three southernmost states of Brazil — Rio
Grande do Sul, Santa Catarina, and Parana (Table 1), representing Brazilian wheat-growing regions 1 and 2 (Brasil 2008).

The trials were arranged in a randomized complete block design with three replications. Each experimental unit
consisted of six 6-meter rows spaced at 0.17 m, considering five square meters as harvest area for data collection. All
crop practices, including fertilization and pest control, followed the technical recommendations for wheat and triticale
cultivation in Brazil (Comissdo 2022). Seeds were treated with Triadimenol + Imidacloprid prior to sowing. The agronomic
traits analyzed in the VCU trials were grain yield, plant height, phenology (days from emergence to heading and from
emergence to maturity), and plant response to biotic and abiotic stresses. In addition, the main technological quality
parameters, including test weight and the 1000-seed weight, were analyzed at Embrapa Trigo. Analysis of variance

Table 1. Locations and years of evaluations of Value for Cultivation and Use (VCU) trials of cultivar BRS TR271 in wheat-growing
regions 1 and 2 (Brasil 2008), including the states of Rio Grande do Sul (RS), Santa Catarina (SC), and Parana (PR), from 2018 to 2020

. . . . . No. of Trials

Region/Location State Altitude (m) Latitude Longitude

2018 2019 2020
Wheat-growing region 1 5 4 4
Campos Novos SC 934 27°24°06” 51°13’33” 1 1 1
Guarapuava PR 1098 25°23'43” 51°2722” 1 1 1
Irati PR 812 25°28'02” 50°39'04” 1 - 1
PassoFundo RS 687 o 81546 S22¥307 202 1
Wheat-growing region 2 5 5 9
Chapecd SC 674 27°05'47" 52°37'70” 1 1 1
Francisco Beltrdo PR 765 26°13'46" 52°40'18” - - 2
Pato Branco PR 638 25°56'34" 52°59'47" - - 2
Santo Augusto RS 528 27°51'03” 53°46'38" 1 1 1
Sdo Borja RS 123 28°39'38” 55°58'39” 1 1 1
Sdo Luiz Gonzaga RS 260 28°24'30” 54°57°'41" 1 1 1
Trés de Maio RS 343 27°46'24" 54°14'37" 1 1 1
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Table 2. Mean grain yield of BRS TR271 in relation to check varieties, considering the trial sites in wheat-growing regions 1 and 2

(Brasil 2008), evaluated in 2018, 2019, and 2020

Cultivar 2018 %" 2019 %" 2020 %" Mean %"
BRS TR271 5185 a 108.8 5239a 101.6 5290 a 100.5 5238 a 103.5
Check 1 (C1) 4852 b 101.8 5387 a 104.5 5511a 104.7 5250 a 103.7
Check 2 (C2) 4683 b 98.2 4923 ab 95.5 5011a 95.3 4872 ab 96.3
C, 2 4767 b 100 5155 b 100 5261 a 100 5061 b 100

*grain yield percentage of BRS TR271 in relation to the average of the checks. C , —average of the two checks. Means followed by the same letter do not differ statistically
according to Tukey’s test (p < 0.05). C1 = 2018 (BRS Reponte); 2019 (BRS Reponte); 2020 (BRS Reponte). C2 = 2018 (TBIO Toruk); 2019 (TBIO Audaz); 2020 (TBIO Audaz).

was performed on the grain yield data, and means were
compared by the Tukey Test at 5% probability.

Table 2 shows the mean grain yield data of BRS TR271
and the check varieties used for comparison over the years
of evaluation. The new cultivar showed a mean grain yield
of 5238 kg ha?, statistically different from the mean of
the checks (C,,) according to Tukey’s test, and a relative
percentage of 103.5 in the same comparison. The mean
grain yield obtained in the years 2018, 2019, and 2020 was
5185 kg ha, 5239 kg ha?, and 5290 kg ha?, respectively,
and was statistically different from the mean values of the
checks (C,,) by Tukey’s test (Table 2) — except for 2020. In
comparison with BRS Reponte (Check 1), BRS TR271 has
smaller plant height and better resistance to lodging, though
it has slightly inferior grain yield (Table 2) — 5238 kg ha for
BRS TR271 and 5250 kg ha for BRS Reponte.

The agronomic profile of BRS TR271 and its parent
variety, BRS 331, is shown in Table 3. BRS TR271 has medium
plant height and a super-early cycle (on average 72 days to
heading and 123 days to maturity). It has an average test
weight of 79.5 kg hL' and thousand-seed weight of 33.5 g.
In regard to reaction to the main wheat abiotic stresses, BRS
TR271 is characterized as moderately susceptible to frost
in the vegetative stage and moderately resistant to toxic
aluminum, shattering, and lodging. It has an intermediate
response to pre-harvest sprouting. As for the main biotic
stresses, it is moderately resistant to powdery mildew
(Blumeria graminis f.sp. tritici), leaf rust (Puccinia triticina),
scab (Fusarium graminearum), and wheat mosaic virus
(WMV). It has an intermediate reaction to barley yellow
dwarf virus (BYDV) and leaf spot (Septoria tritici and Bipolaris
sorokiniana). BRS TR271 has greater tolerance/resistance
to all biotic and abiotic stresses than its immediate parent
variety, BRS 331, does (Table 3).

Twenty-two samples from VCU trials conducted from
2018 to 2020 were analyzed to evaluate the industrial quality
of BRS TR271; ten samples represented wheat-growing

Table 3. Agronomic profile of BRS TR271 in comparison to wheat
cultivar BRS 331

Agronomic trait BRS TR271 BRS 331
Plant height (cm) Medium Medium
Cycle to heading (days) Super-early Super-early
Cycle to maturity (days) Super-early Super-early
Test weight (kg hL?) 79.5 77.8
1000-seed weight (g) 33.5 29.8
Reaction to pre-harvest sprouting MS/MR S

Reaction to frost MS MS
Reaction to soil Al*** MR S

Reaction to shattering MR MS
Reaction to lodging MR R

Reaction to powdery mildew MR MR
Reaction to tan spot MR/MS MS
Reaction to leaf rust MR S/MS
Reaction to scab MR MR
Reaction to BYDV MS/S MS
Reaction to WMV MR R

R =resistant; MR = moderately resistant; S = susceptible; MS = moderately suscep-
tible. BYDV = Barley Yellow Dwarf Virus. WMV = Wheat Mosaic Virus.

Table 4. Physicochemical and rheological profile of BRS TR271 in
wheat-growing regions (WGR) 1 and 2 (Brasil 2008)

Trait WGR1 WGR2 Mean
Number of samples 10 12 22
Gluten Strength (W x 10*Joules) 199 240 220
Tenacity/Extensibility ratio (P/L) 0.6 0.6 0.6
Elasticity Index 62.3 67.8 65.0
Extraction (%) 55.4 55.3 55.3
Falling Number (seconds) 336 291 313
Protein content (%) 15.0 14.2 14.6
Farinograph Stability Time (min) 11.1 16.2 13.6
Hardness (SKCS)? 77 75 76
Flour color

Color L* Minolta® 92.5 92.9 92.7
Color b* Minolta* 12.8 12.5 12.6

" Sum. 2 SKCS = Single Kernel Characterization System. 3 Lightness (0: dark; 100:
white). * Chromaticity (-60: blue; +60: yellow).

region 1, and 12 represented wheat-growing region 2. The results are shown in Table 4. The mean values of the main
quality parameters analyzed differ according to the region where the samples were obtained. The mean gluten strength
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was 220 W x 10*J and the stability was 13.6 minutes, thus classifying BRS TR271 as a bread wheat cultivar (Brasil 2010).
BRS TR271 has an excellent tenacity/extensibility ratio for bread making (mean values of 0.6), in addition to a good
elasticity index (65.0), falling number (313 seconds), and protein content (14.6%). BRS TR271 is characterized as a very
hard grain (average hardness index of 76), with flour color tending to yellow (Minolta parameters L* =92.7 and b* = 12.6).

The molecular weight protein profile of BRS TR 271 is as follows: “GIuAl: 2*”; “GluB1: 7+8”; “GluD1: 5+10”, with a

corresponding score of ten (Score 10).

OTHER TRAITS

BRS TR271 has upright flag leaves, with auricles that are predominantly heterogeneous in color. The top leaf node
is wide to square shaped. This new cultivar is characterized by its oblong, awned, and clear spikes. The glume shoulder
shape is predominantly high, and the glume tooth is classified as long (> 7 mm). The kernels of BRS TR271 are oval and red.

BRS TR271 is registered under number 49319 (18 Nov. 2021) and protected under number 20220022 (04 Feb. 2022)
in MAPA (Ministério da Agricultura, Pecuaria e Abastecimento).

BASIC SEED PRODUCTION

Embrapa Trigo (Rodovia BR 285, km 294, 99050-970, Passo Fundo, RS, Brazil) is authorized to license seed producers
to produce, multiply, and sell protected varieties (law no. 9456/97) to grain farmers.
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