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ARTICLE INFO ABSTRACT

Article history: This study aimed to establish the sowing periods with lower climatic risk for
Received 30 January 2019 irrigated rice cultivation in the State of Rio Grande do Sul, Brazil, using the grain
Accepted 11 March 2020 yield simulated by the SimulArroz which is an eco-physiological model based in

processes that also simulates the development and the growth of the crop. The
simulated grain yields were normalized for each of the four groups of cultivars,

referenced as Relative Yield (YRel), considering the values of Reference Yield

Index terms: (YRef). The YRef considered was equal to the 80 percentile for the cultivars of
Oryza sativa L. groups 1 and 2 (Very short and Short cycle, respectively), and to the 90 percentile,
crop model for the cultivars of groups 3 and 4 (Medium and Long cycle, respectively). A
climate successful year was when the YRel value was equal to or greater than 60% of YRef,
risk zoning These years were used to classify the climatic risk levels of 20% (80% success), 30%

(70% success) and 40% (60% success). The preferential sowing periods for the four
cultivar groups, at three levels of climatic risk, were established for all counties of
the State of Rio Grande do Sul. The results indicated that the beginning of sowing
occurs, depending on the group of cultivars, on September 1st or September 11th.
On the other hand, the final sowing date varies with the group of cultivars and the
level of risk involved, being December 20th the last sowing date for group 1 (Very
short cycle). 1t is concluded that the SimulArroz model is appropriate to define the
sowing periods of irrigated rice in Rio Grande do Sul considering grain yield, cycle
of the cultivars and level of climatic risk.

© 2020 SBAgro. All rights reserved.

Agrometeoros, Passo Fundo, v.27, n.2, p.377-386, dez 2019. 377



Introduction

The State of Rio Grande do Sul (RS) is the largest pro-
ducer of irrigated rice (Oryza sativa l.) in Brazil. In the
2016/2017 and 2017/2018 crop seasons, the State contri-
buted with approximately 70% of the national rice pro-
duction. Despite of high grain yield levels, around 7.9 t ha!
(Conab, 2018), there is variability over the years due to cli-
mate. The climatic influence is due either to site-specific
events such as hail, heavy rain (floods) and windstorms,
or more generalized ones, as waves of cold, heat or conse-
cutive days of rain, interfering in the availability of solar
radiation.

The low air temperature occurrence (<15°C) during
booting and flowering stages and/or low availability of
solar radiation during reproductive growth stages are two
meteorological elements that, in some years, affect the
crop grain yield (Terres; Galli, 1985; Cruz, 2006; Steinmetz,
Almeida, 2012; Steinmetz et al., 2013). High air temperatu-
res during either the daytime (235°C) or at night (225°C),
also affect the grain yield (Matsui et al., 2001; Peng et al.,
2004; Prasad et al., 2006).

Air temperature also influences the speed of the crop
development. In general, thermal time or the accumula-
tion of degree-day (GD) is used as indicator to predict when
a particular plant stage development will occur. In colder
regions and/or early sowings, the rice crop takes longer to
develop. On the other hand, in the warmer regions and/
or intermediate or late sowings, the development is faster
(Steinmetz et al., 2010; 2015). Besides that, depending on
the sowing date and the cultivar sensitivity, the photope-
riod can affect the crop cycle (Streck et al., 2006).

Sowing date is one of the management practices that
play a major role in reducing the risk due to climate by in-
creasing the chances that critical phases of the crop avoid
the adverse meteorological elements and/or match the fa-
vorable ones. Field results of different sowing dates prove
this hypothesis, and indicate that yield levels are also in-
fluenced by the cycle of the cultivars (Menezes et al., 2003;
Mariot et al., 2007; Steinmetz et al., 2009).

The previous studies related to agroclimatic zoning
defined the best sowing periods based on soil tempera-
ture (Ts=20°C at 5cm depth), to indicate the beginning
of sowing, on the risk of occurrence of low temperatures
(Tn=15°C) during booting and flowering, and on solar ra-
diation availability during the reproductive growth stages,
as well as grain yield data from sowing dates experiments
(Steinmetz et al., 2007).

Sowing periods established by the Agricultural Zoning
of Climatic Risk (ZARC) has been used, with success, since
the 1995/1996 crop season, not only for reimbursement
of “Proagro” (agricultural activity insurance program) of
several crops, but also as an instrument of public policies
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by the Ministry of Agriculture, Livestock and Food Supply-
-MAPA (Rossetti, 2001). The pioneer studies of sowing pe-
riods, which gave methodological support for the imple-
mentation of the ZARC, were developed with the upland
rice in the 1980’s (Steinmetz & Silva, 2017).

Process-based models are modern tools that, among
other applications, can be used to determine sowing perio-
ds with lower climatic risks, as indicated in the results of
Amaral et al. (2011) and Paix3o et al. (2014). However, the-
re is the need of crop model calibration and validation for
a given region. SimulArroz (www.ufsm.br/simularroz/),
an eco-physiological model based in processes that simu-
lates irrigated rice development, growth and grain yield
based on climate, cultivar and management data set. From
a set of processes, or subroutines, the program estimates,
among others, the following variables: the main stages
of the plant development, dry matter accumulation, spi-
kelet sterility index, potential and actual grain yield. The
grain yield can be simulated either for a given cultivar or
for groups of cultivars (Rosa et al., 2015; Ribas et al., 2016;
2017).

The present study is considered as pioneer because it
established the best sowing periods based on crop mode-
ling grain yield estimates and on different levels of clima-
tic risk. This type of information is useful for governmen-
tal decrees of MAPA and it can be used for issues related to
the agricultural insurance policies, either from the Gover-
nment (Proagro and Proagro Mais) or private companies.

This study aimed to establish the best sowing periods
for irrigated rice cultivation in the State of Rio Grande do
Sul, based on grain yield estimated by the SimulArroz mo-

del.
Material and Methods

The SimulArroz model (Rosa et al., 2015; Ribas et al.,
201 and 2017), and the POWER/NASA (POWER/NASA, 2018)
daily climate dataset, for a 30 years period (1986-2015)
were used to determine the sowing periods with lower cli-
matic risk. The climate variables used to run SimulArroz
were the maximum and minimum air temperature and
solar radiation. Simulations were done for sowing dates
involving the period from September 1% to December 31,
using 10-day period intervals, for four groups of cultivars,
namely: group 1: Very short cycle (MP) - up to 105 days to
maturity; group 2: Short cycle (P) - maturation between
106 and 120 days; group 3: Medium cycle (M) - maturation
between 121 and 135 days and group 4: Long cycle (T) - ma-
turation between 136 and 150 days. The cycles of the cul-
tivars of these groups are those listed in SISZARC (Brasil,
2018b) which, in general, coincide with those indicated by
the South-Brazilian Society of Irrigated Rice (Sosbai, 2018).

Grain yield data estimated by SimulArroz model were



normalized for each group of cultivars, considering the
values of Relative Yield (YRel), given by the relation be-
tween the yield obtained for each of the simulations (diffe-
rent locations, years and sowing dates) and the Reference
Yield (YRef) - equivalent to the values of high yield obtai-
ned currently by farmers that use high level of technology
(Rosa et al., 2015). The YRef considered were equal to the
80 yield percentile (considering all locations and years),
for the cultivars of groups 1 and 2, and to the 90 yield per-
centile, for the cultivars of groups 3 and 4. The 80 and 90
yield percentiles were selected in order to have sowing pe-
riods compatible with those of previous studies (Steinmetz
et al., 1996 and 2007).

The values of YRel were used to indicate the areas sui-
table for the cultivation of irrigated rice in low-risk con-
ditions. The years with success were considered when the
YRel values were equal to or greater than 60% compared to
YRef. This value is referred to as “Threshold”.

The climatic risk or success levels, considered as the
frequency of years in which the YRel was equal to or gre-
ater than 60% of YRef, were used for the classification of
the distinct counties, being classified for risks of 20% (80%
success), 30% (70% success) and 40% (60% success).

The reference yields (YRef) used for groups 2, 3 and 4
in the percentile indicated previously were, respectively,
4,699 kg ha, 7,428 kg ha and 7,996 kg ha. The limit va-
lues for the calculation of loss frequencies were considered
as 60% of the YRefs, i.e. when the simulated yield is lower
than the threshold one, it was considered as a year of loss.

The ten-day sowing periods, for the groups 2, 3 and 4
and three levels of risk have been defined by the criteria
previously indicated. The sowing periods for the group 1
began 10 days later and ended also 10 days later than the
group 2. This criterion was used because the grain yield
simulated for this group was less consistent than for the
other three groups when compared to the results indica-
ted by Rosa et al. (2015).

The counties were considered suitable for a given so-
wing period if at least 20% of their territory were in agree-
ment with the previously indicated criteria.

The maps were generated using the procedure indi-
cated as follow. As the sowing date simulations were per-
formed on the climate database that is spatially organized
under a regular grid, the yield results between the points
of this grid were interpolated by the ‘ordinary kriging’ me-
thod, providing images that were classified to indicate po-
tential yield levels according to each sowing date.

Combined into groups of risk and groups of cultivars,
the synthesis of the images produced thirteen common
sowing periods, subdivided into two initial dates (Septem-
ber 1 and 11) and different ending dates denoting, for each
municipality, the largest or smallest duration of the so-
wing period.

All digital processing of these procedures were conduc-
ted in GIS environment (Geographic Information Systems),
process simulator (SimulArroz) and computational tools
for validation of agricultural scenarios (Micura - Metrics
and Information for Conservation and Use of Resources in
Agriculture) developed by Embrapa Agricultural Informa-
tics (Uratsuka & Nakai, 2017).

Sowing periods were established for all municipalities
of the State of Rio Grande do Sul suitable for irrigated rice
cultivation. However, in each map, the six main producing
regions are identified according to the criteria used by the
Rio Grande do Sul State Rice Institute (IRGA).

In the decrees of ZARC - MAPA (Brasil, 2018a), each ten-
-day period is identified by a number, going from 1 (1-10
January) up to 36 (21-31 December). In order to simplify
the understanding, in this study it is shown only an exam-
ple indicating the starting and ending dates of the recom-
mended sowing periods (Table 2), identifying if the coun-
ty belongs to any of the six rice-producing regions of Rio
Grande do Sul (Menezes et al., 2012).

The soil types 1 (sandy soils), 2 (medium texture soils)
and 3 (clay soils) were assumed to be suitable for the culti-
vation of irrigated rice in the State if observed the specifi-
cations and recommendations indicated in the Normative
Statement ne° 2, of October 9t 2008 of MAPA (Brasil, 2008).
It should be emphasized that, for irrigated rice, the type of
soil is not as limiting as for upland crops. The reason is that
in the irrigated rice, the crop is maintained with a water
layer (flooded) for almost its entire biological cycle. Thus,
the crop does not present risk of water deficit, as occurs
with the upland rice and the other non-irrigated crops,
and the farmer is responsible for keeping the crop without
the occurrence of water deficit.

Permanent preservation areas are not indicated for
rice cultivation, according to the Law number 12,651 from
May 25t 2012 (Brasil, 2012).

Results and Discussion

The results indicate that the best sowing periods vary
depending on the cycle of cultivars, rice-producing region
(county) and climatic risk level considered (Table 1 and
Figures 1, 2 and 3). Table 1 shows an illustration of the so-
wing periods most frequently observed in most counties
in the State of Rio Grande do Sul (RS) indicated in Figures
1,2 and 3.

In general, the sowing for the cultivars of the groups 2,
3 and 4, considering the risk levels of 20, 30 and 40%, can
be initiated in the first 10-day period of September, i.e. in
the period from 1 to 10 of this month (ten-day period 25).
Contrasting with the other three groups, the beginning of
sowing for the cultivars of group 1, in the three risk levels,
must be retarded in about 10 days, which corresponds to
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Table 1. Most frequent sowing periods, for ten-day intervals, for four groups (Very short-1, Short-2, Medium-3 and Long-4 cycles) of
irrigated rice cultivars and three levels (20, 30 and 40%) of climatic risk.

Levels

Sowing periods (ten-day periods)

Groups of

of risk 1Sep 2Sep 3Sep 10ct 2Oct
L L4 L4 L4

30ct 1Nov 2Nov 3Nov 1Dec 2Dec 3Dec

cultivars
(%) 25 26 27 | 28

20
20
20
20
30
30
30
30
40
40
40
40

AP WONR[PWOWONRIAPWDNPRE

the period from 11 to 20 September (ten-day period 26).

On the other hand, the end of the sowing period va-
ries with cultivars cycle. Thus, for the risk level of 30%, for
example, the latest ten-day periods recommended are the
35 (11-20 Dec), 34 (1-10 Dec), 33 (21-30 Nov) and 32 (11-20
Nov), respectively, for groups 1, 2, 3 and 4.

An example of the recommended sowing periods, by
county, considering the risk level of 20%, and the indica-
tion of some counties belonging to rice regions, accor-
ding to the State Rice Institute (IRGA), is featured in the
Table 2. Thus, for the county of Alegrete, which belongs
to the “Fronteira Oeste” region (FO), the sowing periods
extend from 11 September to 20 December, 01 September
to 10 December, 01 September to 30 November and from 01
September to 20 November, respectively, for the cultivar
groups 1, 2, 3 and 4.

The anticipation of the final ten-day sowing periods for
the cultivars of groups 2, 3 and 4, indicated in Tables 1 and
2 and in Figures 1, 2 and 3, occurs, basically, for two rea-
sons. The first is that the risk of occurrence of minimum
air temperatures that can affect the rice yield (Tn=15° C)
increases after the second ten-day period of March (Stein-
metz et al., 1996; Cruz, 2006; Steinmetz; Almeida, 2012).

The second reason is that the availability of solar ra-
diation, which is higher in December, begins to decrease
gradually from the end of January (Steinmetz et al., 1996;
Cruz, 2006). These two variables interfere in the crop grain
yield and, as a consequence, the relative yield (YRel) si-
mulated by SimulArroz stays below the threshold line of
60%. Decreases in grain yield when sowings are carried out
beyond a certain period were also obtained in field expe-
riments (Slaton et al., 2003; Mariot et al., 2005, 2007; Stein-
metz et al., 2009).
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Table 2. Example of sowing periods for four groups of cultivars
in the counties of the State of Rio Grande do Sul, considering the
level of risk of 20%. The municipalities that belong to the six rice
producing regions are identified as follows: 1-“Fronteira Oeste”
(FO); 2-“Campanha” (C); 3-“Depressdo Central” (DC); 4-“Planicie
Costeira Interna” (PCI); 5-“Planicie Costeira Externa” (PCE);
6-“Zona Sul” (ZS). The informations for other counties are avail-
able in Steinmetz et al. (2018).

IRGA’s Climatic risk of 20% — Groups of cultivars — Sowing periods
Counties Rice
Regions

Very Short (G1) Short (G2) Medium (G3)  Long (G4)

1lset a 20dez Olseta 10dez Olseta30nov  Olseta 10nov

11set a 20dez Olseta 10dez Olseta30nov __Olseta20nov

11set a 20dez Olseta 10dez 0Olset a 30nov

Olset a 20nov

11set a 20dez Olseta 10dez Olseta30nov  Olseta 20nov

11set a 20dez Olseta 10dez Olseta30nov  Olseta20nov

11set a 10dez Olseta 10dez Olseta30nov  Olseta 20nov

11set a 10dez Olset a 10dez Olseta30nov __Olseta 20nov

1lset a 20dez Olseta 10dez Olseta30nov  Olseta20nov

11set a 20dez Olseta 10dez Olseta30nov  Olseta20nov

11set a 20dez Olseta 10dez Olseta30nov  Olseta20nov

1lseta 10dez Olseta 10dez Olseta30nov  Olseta 20nov

17 - Anténio Prado

The sowing periods, for the four groups of cultivars,
considering risk levels of 20%, 30% and 40% are represen-
ted in maps, respectively, in the Figures 1, 2 and 3.

Taking the Figure 1b (group 2, risk of 20%) as an exam-
ple, the predominant and longer period, in most counties
(dark blue), goes from 01 September (ten-day period 25) to
10 December (ten-day period 34). On the other hand, the
anticipation of the final period of sowing is represented
by lighter tones of blue and beige is concentrated in the
counties located in the “Planicie Costeira Externa” (PCE). It



Figure 1. Sowing periods
for the climatic risk of 20%
and cultivars of groups 1 -
Very short (a), 2 - Short (b),
3 - Medium (c) and 4 - Long
(d) of irrigated rice in the
different counties and rice-
producing regions of the
State of Rio Grande do Sul.

Group 1: 20% Risk

Group 3: 20% Risk

[ 01 Sep. - 20 Oct.
[7] 01 Sep. - 31 Oct.
[ ]01Sep.-10 Nov.
[ 101 Sep. -20 Nov.
[T7] 01 Sep. - 30 Nov.
B 01 Sep. - 10 Dec.

Sowing periods

I 11 Sep. - 10 Oct.
[ 11 Sep. - 31 Oct.
| | 11Sep.-10Nov. | 3-Depressdo Central
[ 111 Sep. - 20 Nov.
[ 111Sep.-30Nov. | 5-Planicie Costeira Externa
[77] 11 Sep. - 10 Dec.
[ 11 Sep. - 20 Dec.

Group 2: 20% Risk

e ey
2% Cy V-
o s ‘Q“
LS ) :‘q"r‘ A

A

75 0 75 150 225km

Rice Production Regions (IRGA)

1 - Fronteira Oeste
~— 2-Campanha

~~ | 4 - Planicie Costeira Interna

~ 6-Zona Sul

is likely that this anticipation is caused by the influence of
the higher risk of low temperatures harmful to rice and lo-
wer solar radiation availability in these areas (Mota, 1995;
Steinmetz et al., 2005; Wrege et al., 2011).

The areas in green tones and yellow, in the northeas-
tern region of the State, indicate different final sowing
periods in these areas (Figure 1b). However, it should be
considered that, in this region of the State, the beginning
of sowing occurs later, i.e. on September 11.

When analyzing the results for the cultivars of group
4, with risk of 20% (Figure 1d), the predominant sowing
period (light blue) goes from 01 September (ten-day period
25) to 20 November (10-day period 32) and extend for al-
most all State. The anticipation of the final sowing period
to 10 November (ten-day period 31), which occurs in some
counties of the regions “Campanha”, “Depressdo Central”
and “Zona Sul”, is probably associated with higher risk of

cold for later sowings (Steinmetz et al., 2005).

Anticipations even more accentuated in the final so-
wing period, until 20 October (ten-day period 29), obser-
ved in some counties in the northeast region of the State
(Figure 1d), also due to the increased in the risk of cold,
being that area considered as unsuitable for irrigated rice
cultivation in previous climatic zoning (Steinmetz et al.,
2005; 2007).

The analysis of Figure 2 (risk of 30%) indicates that the
predominant and longer period, in most counties goes
from 11 September to 10 December (dark green) for group
1 (Figure 2a), from 01 September to 10 December (dark
blue) for group 2 (Figure 2b), from 01 September to 30 No-
vember (light blue) for the group 3 (Figure 2 c) and from
01 September to 20 November (lighter blue) for the group
4 (Figure 2d).

The behavior of the sowing periods for the risk level
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Figure 2. Sowing periods
for the climatic risk of 30%
and cultivars of groups 1 -
Very short (a), 2 - Short (b),
3 - Medium (c) and 4 - Long
(d) of irrigated rice in the
different counties and rice-
producing regions of the
State of Rio Grande do Sul.

Group 1: 30% Risk

Group 3: 30% Risk

Sowing periods

Group 2: 30% Risk

A

75 0 75 150 225km

Rice Production Regions (IRGA)

[ 01 Sep. - 20 Oct.
[] 01 Sep. -31 Oct.

[ ] 01Sep.-10 Nov.
[ 101 Sep. -20 Nov.
[1 01 Sep. - 30 Nov.
[ 01 Sep. - 10 Dec.

B 11 Sep. - 10 Oct.
[ 11 Sep. - 31 Oct.

[ 111 Sep. -10 Nov.
[ 111 Sep. - 20 Nov.
[ 111 Sep. - 30 Nov.
[T 11 Sep. - 10 Dec.
I 11 Sep. - 20 Dec.

- 1-Fronteira Oeste

~ 2-Campanha

|11 3- Depressao Central

4 - Planicie Costeira Interna

||| 5-Planicie Costeira Externa
6 - Zona Sul

of 40% (Figure 3) is similar to those with risk level of 20%
and 30%.

The anticipation of the final period of sowing, at the
risk levels of 30% and 40%, for the four groups of cultivars,
occurs mainly in the counties located in the “Planicie Cos-
teira Externa” (PCE) and in the areas of higher altitude of
the State. The likely reason for this behavior is associated
with higher risk of cold and lower solar radiation availabi-
lity in such areas, as indicated previously.

Final Considerations

The results of this study emphasized the best sowing
periods, for four groups of rice cultivars and three climatic
risk levels (20%, 30% and 40%) in the counties that are sui-
table for irrigated rice cultivation in the State of Rio Gran-
de do Sul. Detailed information about the sowing periods,
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for all the counties of the State, are available in Steinmetz
et al. (2018) and in governmental decree No. 222, of Sep-
tember 4% 2018, of the Ministry of Agriculture, Livestock
and Food Supply-MAPA (Brasil, 2018a).

It is recommended that for each crop season producers,
especially those who intend to rely on the assurances of
Proagro, check if the information contained in this publi-
cation are consistent with those of the decrees of MAPA,
previously indicated. As they are published annually, befo-
re the start of the crop season, these decrees may contain
changes, and in this situation, the information indicated
therein shall prevail.

The conclusion is that the model SimulArroz is appro-
priate to define the sowing periods of the irrigated rice in
the State of Rio Grande do Sul. The main advantages, com-
pared to the previous studies, are the use of grain yield es-
timates as the main parameter and three levels of climatic



Figure 3. Sowing periods
for the cimatic risk of 40%
and cultivars of groups 1 -
Very short (a), 2 - Short (b),
3 - Medium (c) and 4 - Long
(d) of irrigated rice in the
different counties and rice-
producing regions of the
State of Rio Grande do Sul.

Group 1: 40% Risk

Group 3: 40% Risk

[ 01 Sep. -20 Oct.
[ 01 Sep. -31 Oct.
[ 101Sep. -10 Nov.
[ 101 Sep. -20 Nov.
[] 01 Sep. - 30 Now.
I 01 Sep. - 10 Dec.

Sowing periods

I 11 Sep. - 10 Oct.
[ 11 Sep. - 31 Oct.
[ 111 Sep. -10 Nov.
[ 111 Sep. - 20 Nov.
[ 111 Sep. - 30 Nov.
[7] 11 Sep. - 10 Dec.
[ 11 Sep. - 20 Dec.

Group 2: 40% Risk

A

75 0 75 150 225km

Rice Production Regions (IRGA)

1 - Fronteira Oeste

_____ 2 - Campanha

1111 3 - Depressao Central

~~| 4 - Planicie Costeira Interna
5 - Planicie Costeira Externa

- 6-Zona Sul

risk (20, 30 and 40%) rather than one (20%).

It is believed that other indicators may also be ob-
tained through the estimates of crop yield, enabling the
development of new arrangements of credit and crop in-
surance, strengthening either governmental or private
policies. The innovation in the parameters used favors the
diversification of climatic risk protection products offered
to rice farmers.
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INFORMAGCOES RESUMO

Histéria do artigo: O objetivo deste trabalho foi estabelecer os perfodos de semeadura com menor
Recebido em 30 de janeiro de 2019 risco climtico para o cultivo do arroz irrigado no Estado do Rio Grande do Sul,
Aceito em 11 de marco de 2020 utilizando a produtividade de grios estimada pelo modelo SimulArroz. Dados de

produtividade foram normalizados para cada um dos quatro grupos de cultivares,

. .. considerando-se os valores de Produtividade Relativa (PRel), calculados em
Termos para indexacdo:

) funcio da Produtividade de Referéncia (PRef). As PRef consideradas foram iguais
Oryza sativa L.

modelo de simulacio de cultura ao percentil 80, para as cultivares dos grupos 1 e 2 (de ciclos Muito curto e Curto,

clima respectivamente), e ao percentil 90, para as cultivares dos grupos 3 e 4 (de ciclos

soneamento de risco Médio e Longo, respectivamente). Os anos de sucesso foram considerados quando
os valores de PRel foram iguais ou maiores que 60% da PRef. Esses anos foram usados
para classificar os niveis de risco de 20% (80% de sucesso), de 30% (70% de sucesso) e
de 40% (60% de sucesso). Os resultados indicaram que o inicio da semeadura ocorre,
dependendo do grupo de cultivares, no dia 1° de setembro ou 11 de setembro. A data
final de semeadura varia com o grupo de cultivares e com o nivel de risco envolvido,
sendo 20 de dezembro o Ultimo dia para o grupo 1 (ciclo Muito curto). Conclui-se
que o modelo SimulArroz é apropriado para definir os periodos de semeadura do

arroz irrigado no Rio Grande do Sul.
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