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Behavior of improved varieties and creoles of rice (Oryza sativa L.)  
at the Baixada Maranhense

This study aimed to evaluate the performance of the different 
varieties of creole and improved seeds of rice regarding the 
productive aspects and disease resistance in the experimental 
field of the Farm School of São Benedito and in area of farmer 
in Arari -MA. It was used improved seeds of rice (Primavera, 
Emeralds, Sertaneja, BR Irga 420, Serra Dourada, Arariba), 
and creoles (Palha Murcha, Rice Vermelho and Come Cru), 
which constituted the treatments in a randomized block design 
with four replications, plots of 10 m2 useful area of 2.70 m2. 
In the aspect of grain yield, the creole varieties Palha Murcha 
and Rice Vermelho presented respectively mean grain yield (= 
1.472 kg ha-1; =1.374 kg ha-1), within the average expected 
for Maranhão and equal to the variety improved Arariba, in the 
municipality of Arari. In São Bento, the varieties Palha Murcha, 
BR Irga 420, Arariba, Sertaneja, Esmeralda and Primavera pro-
duced above average (1.580 kg ha-1) for Maranhão. As for the 
resistance to diseases, all varieties were moderately resistant to 
diseases brown spot and Grains spots. The varieties Primavera, 
Esmeralda, Sertaneja, BR Irga 420, Serra Dourada, Arariba and 
Palha Murcha had a high susceptibility to leaf scald in São Ben-
to. There was incidence of narrow spot at the improved varieties 
Arariba and Br Irga 420, with behavior moderately resistant, the 
other varieties were resistant to this disease in Arari. Therefore, 
the rescue of creole seeds is important and enables the devel-
opment of agro agriculture.
Key words: Varieties of rice; productive performance; resistance 
to disease.
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INTRODUCTION	

Rice is cultivated in all Brazilian states. In spite 
of the rice being a common culture in almost the 
entire country, the vast majority of production 
occurs in five states: Rio Grande do Sul, where 
irrigated rice concentrates 65.8 % of the produc-
tion of 2013/14, Santa Catarina, 8.7 % of pro-
duction, Maranhão, 5.4 %, Mato Grosso, 5.2 % 
and Tocantins with 4.4 % of national production. 
The production designed for 2023/24 is 13.6 mil-
lion tons, and a consumption of 12.2 million tons 
(Brazil, 2015). The upland rice or high land occu-
pies an area of 1.1 million hectares in Brazil, with 
average yield around 2,200 kg ha-1 while the irri-
gated rice takes up 1.35 million ha with average 
yield of 6,950 kg  ha-1 (CONAB, 2013).

 The system of production of upland rice has ad-
vantages due to its low production cost, reduced 
water consumption and reduced negative effect 
on the ozone layer. But there is a gap between 
the productive potential of cultivars genetical-
ly improved and the production achieved in the 
field, which has been attributed mainly to the oc-
currence of diseases and the lack of response of 
the plant to inputs when in crops for planting in 
successive years (Pinheiro et al., 2006).  

In Maranhão, rice is cultivated in almost all cities, 
predominantly the ecosystem of irrigation or high 
land, which accounts for about 95% of produc-
tion and for 98 % of the cultivated area (Zonta; 
Silva, 2014). The average productivity of rice in 
Maranhão is stabilized between. 1350 and 1580 
kg ha-1, a value much lower than the national av-
erage, which revolves around 4,500 kg/ha. The 
State also stands out for the consumption per 
capita of rice which varies between 60 to 82 kg/
person/year (Embrapa, 2015). The average pro-
ductivity is still low, among the reasons it stands 
out the occurrence of several diseases caused 
by fungi, bacteria and nematodes. Their produc-
tivity is reduced by these diseases, where the 
greatest damage is related to fungi, especially in   
Maranhão state to rice blast (Pyricularia grisea), 
brown spopt (Dreschslera oryzae) (sin. Bipolaris 
oryzae), leaf scald (Microdochium oryzae), e and 
spots of grain (Phoma sp., Dreschlera oryzae, 
Curvularia lunata, Nigrospora oryzae, Alternaria 
sp., Fusarium sp.) 

The use of resistant varieties in the control of 
plant diseases is the least onerous and ide-

al method, but it occurs high variability of the 
pathogen that reduces the life span of these cul-
tivars from two to four years. Other advantages 
of the use of resistant varieties are less damage 
to the environment compared with the use of ag-
rochemicals, the farmer who is less exposed to 
pesticides and the consumer can consume prod-
ucts without pesticides (Bespalhok; War; Olivei-
ra, 2016). For the control of rice blast, it has al-
ready been identified 13 genes in rice varieties 
that confer resistance to this disease, including 
exotic cultivars. Among the resistance genes, 
only Pi - zt offers resistance to all races in Brazil. 
The genes Pi –a, Pi –k, Pi –m, Pi –ta are not 
so effective because of the pre-existence of vir-
ulences in pathogen populations throughout the 
Brazilian territory (Prabhu; Filippi, 2006).
As not all varieties of rice produced in the state 
have a good yield, the introduction of varieties 
that are more productive is happening as an al-
ternative, to improve production. However, the 
substitution of local material for improved va-
rieties, represents a loss of genetic reserves. 
Based on an agroecological perspective, the 
use of creole varieties is a determining factor 
for a management of  healthy and sustainable 
ecosystems, because this strategy enables the 
employment of genotypes locally adapted, which 
are able to convert available abiotic resources 
at the agroecosystems in biomass of econom-
ic interest (Petersen et al., 2013). The objective 
of this work was to evaluate the behavior of the 
different improved varieties and creoles of rice 
on the productive performance and disease re-
sistance in the experimental field of the Farm 
School of São Bento and in the area of rural pro-
ducer in Arari, in Maranhão State, Brazil.

MATERIAL AND METHODS

Two experiments were conducted in the rainy 
season, in the system of planting in dry farming 
(highlands). The first experiment was conducted 
in the experimental area of the Farm School of 
São Bento /CCA/UEMA. Located at coordinates: 
2º 40’ north latitude and 44º43’ West longitude. 
The second experiment was carried out in an 
area of rural producer in Arari -MA, at the geo-
graphical coordinates: 32º7’21’’ north latitude 
and 44º49’52’’ West longitude. The precipitation 
and temperature varied from month to month ac-
cording to Table 1a.
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In the two experiments it was adopted random-
ized blocks with seven treatments (varieties of 
rice) and with nine treatments (varieties of rice) 
and four replications, respectively. The plots con-
sisted of 5.0 m x 1.80 m, with spacing of 0.45 m 
between rows, with booth total of 360 thousand 
plants per hectare. The usable area of the plot 
corresponded to 2.70 m2; the two side rows and 
2.0 m from each end of the central rows were 
used as borders. 

In the first experiment, planting was conducted 
in March 2015. Being used seeds of improved 
species and of creole rice (Spring, Emerald, the 
Sertão, BR IRGA 420, Serra Dourada, Arariba 
and Palha Murcha). In the second experiment 
the implantation was performed in January 2016, 
using improved varieties e creole s of rice (Pri-
mavera, Esmeralda, Sertaneja, BR Irga 420, 
Serra Dourada, Arariba, Palha Murcha, Come 
Cru and Arroz Vermelho). Prior to deployment of 
the experiments it was conducted chemical and 
physical analyze of soil. The soil of São Bento 
- MA presented: M.O: 10 g. dm-3 , pH 4,3, P: 4 
mg. dm-3, K: 3,5 mmolc dm-3, Ca: 12 mmolc. dm-3; 
Mg: 10 mmolc. dm-3, CTC: 48,5, V: 53% and 1,5 
mg dm-3 of silicon; textura loamy sand. And the 
soil form Arari-MA M.O: 17 g dm-3, pH 4,3, P: 4 
mg dm-3, K: 0,0 mmolc dm-3, Ca: 27 mmolc dm -3; 
Mg: 22 mmolc dm-3, CTC: 87,0, V: 56% and 3,4 
mgdm-3 of silicon; textura loamy sand. It was lat-
er performed a NPK fertilization at the plantation: 
180 kg ha-1 of the formulation 5-30-15 and top-
dressing of 30 kg Na-1, using 91 kg ha-1 of urea at 
the area from São Bento – Ma and 220 kg ha-1 of 
the formulation 5-30-15 and topdressing of 30 kg 
N ha-1 in Arari - MA, forty-five days after planting.

 For evaluation of the productive performance 
(germination, plant height, number of panicles, 
dry weight of plants and productivity of grain) 
and the resistance to diseases (leaf scald, Brown 
Spot, narrow Spot and Grain spots) of cultivars, 
we used the useful area of 2.70 m2 (three center 
lines 0,45 x 2,0 m2 ) within each plot.  The count 
of the number of germinated seeds occurred af-
ter the emergence of the seedlings at 21 days in 
São Bento - MA and at 7, 14 and 21 days in Arari- 
MA. The data of plant height, dry weight, number 
of panicles and yield were obtained at the end of 
the crop cycle. It was considered ten plants per 

plot for obtaining the height and dry weight of the 
plant, for the number of panicles and grain yield 
it was used all plants within the area of the plot. 
Plant height was measured with a tape measure, 
by measuring the stem to the insertion of the last 
leaf. The collected plants were dried in a forced 
air circulation at 500C until a constant weight, 
subsequently it was performed the weighing of 
the same and the grains in precision scale. In 
order to obtain the number of panicles it was per-
formed the counting of the number of panicles at 
the useful area. The result regarding the number 
of panicles per 2.7 m2 was expressed in units 
and the weight of the grains was expressed in kg 
ha -1, with water content corrected to 130 g kg-1.
The resistance of the cultivars was evaluated 
through the severity of diseases, based on grad-
ing scale. The assessment of leaf scald was per-
formed at the stage of floral differentiation and 
brown spot and narrow spot at 103 days after 
planting (end of the cycle). For both leaf scald 
and brown spot and narrow spot it was observed 
10 leaves selected at random with symptoms 
of the disease in each parcel using the scale of 
notes of CIAT (Centro Internacional de Agricul-
tura Tropical, 1983) in which it is attributed the 
grades: 0 = healthy plant; 1 = less than 1 % of 
leaf sick area ; 3 = 1 to 5 % of the leaf sick area; 
5 = 6 to 25 % of leaf sick area; 7 = 26 to 50 % of 
leaf  sick area ; 9 = more than 50 % of leaf sick 
area. For the evaluation of the severity of leaf 
scald it was considered the length of the lesion in 
relation to the total area of the leaf examined. In 
the evaluation of the narrow spot at the leaves it 
was adopted the grading scale, in which it is as-
signed the following grades: 0 = healthy leaves; 
1 = 1 to 5 % of the leaf area sick; 2 = 5 to 25 % 
of the leaf area sick; 3 = above 25 % of the sick 
leaf area. For the assessment of severity of grain 
spots, it was collected eight panicles of each 
area and from these 400 grains were removed 
which were evaluated with the use of the grading 
scale from Silva-Lobos et al (2011), in which: 0 = 
without spots; 1 = 1 to 25 % of the surface of the 
grain with spots 2 = 26 to 50 % of the surface of 
the grain with spots; 4 = 51 to 75 of the surface 
of the grain with spots.

All parameters evaluated were submitted to 
analysis of variance and the averages were 
compared by the Scott Knott test at 5% level of 
significance using the statistical program Sisvar 
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5.6. For the severity of the diseases data were 
transformed into (), before being subjected to 
analysis of variance. 

RESULTS AND DISCUSSION 

The results indicate genetic variability of im-
proved varieties and creoles regarding agronom-
ic and disease resistance in the municipalities of 
São Bento and Arari – MA  by climatic conditions 
and soil type of each locality.  Similar results were 
found by Guimarães et al. (2008), who found dif-
ferences among cultivars in all characteristics 
evaluated, as a result of genetic variability, which 
has different architecture of plants, cycle and ad-
aptation to rain fed conditions.
Regarding the results of the germination of seeds, 
improved varieties Primavera and Serra Doura-
da presented respectively the highest averages 
(397.3 and 394.3) of seed germination and the 
creole variety Palha Murcha did not differ statisti-
cally from the improved Esmeralda, BR Irga 420 
and Sertaneja, in the municipality of São Bento 
(Table 1). Whereas in Arari, the creole cultivars 
palha murcha, arroz vermelho and the improved 
Arariba and BR IRGA were statistically equal, 
and showed the highest rates of germination 
(134.75, 115.25, 101.00 and 90.00, respective-
ly) (Table 2). These data reflected in the number 
of panicles and productivity of the cultivars. In 
São Bento - MA, the varieties that exhibited the 
highest production of panicles were: BR Irga 420 
(false= 440,50) and Primavera (false= 397,75), 
which are among those that had the highest ger-
mination of seeds. The other varieties were sta-
tistically equal in number of panicles (Table 1). 
In Arari the cultivars with higher number of pan-
icles were:  BR Irga 420 (false= 234,5), Arariba 
(false= 209), arroz Vermelho (false= 161,5) and 
Palha Murcha (false= 154) which do not differ 
statistically among themselves (Table 2). As for 
the production of grains in São Bento - MA, the 
seven varieties: BR Irga 420, Arariba, Sertaneja, 
Esmeralda, Primavera, Palha Murcha and Serra 
Dourada, show no statistical difference among 
themselves, but the greatest means of produc-
tion were the cultivars BR IRGA 420 (false= 
2583,04 Kg ha-1) and Arariba (false= 2161,74 
Kg ha-1) and the lowest average production was  
Serra Dourada (false= 1173,07 Kg ha-1) (Table 
1). In the municipality of Arari - MA the great-
est yields were obtained by the varieties: Arari-

ba (false= 1607 Kg ha-1), Palha Murcha (false= 
1472 Kg ha-1), Arroz Vermelho (false= 1374 Kg 
ha-1), BR Irga (false= 1.622 Kg ha-1) and Come 
Cru (false= 1000 Kg ha-1) which do not differ 
statistically among themselves and the small-
est production were Esmeralda rice, Sertaneja, 
and Primavera, which are statistically equal. It is 
observed that in São Bento and Arari the creole 
varieties showed similar performance to the im-
proved ones on germination and production (Ta-
ble 1 and Table 2).
As for the height of the plants, in São Bento - 
MA the six improved varieties analyzed did not 
differ statistically from the variety cabocla Palha 
Murcha, which presented a greater mass of dry 
plant. And the smallest mass of dry plant was 
the cultivars BR IRGA, Serra Dourada and Pri-
mavera (Table 1). In Arari – MA, the three creole 
varieties: Palha Murcha (false= 98,03 cm), Ar-
roz Vermelho (false= 83,87 cm) and Come Cru 
(false= 80,02 cm) had a higher height and larger 
mass of dry plant differentiating themselves from 
the improved ones (Table 2). It is known that 
the desirable is less aerial part and increased 
productivity, but the creole varieties, despite of 
presenting the greatest aerial part, the produc-
tivity was similar to the improved varieties. The 
increase in productivity can be achieved with the 
reduction in plant height, which implies in indi-
rect selection for lower production of dry matter 
in the aerial part and, consequently, higher pro-
duction of grains (Khush, 1995). Another aspect 
of influence was to climatic and soil conditions, 
in both municipalities, in experimental areas, the 
soils had sandy texture, high acidity, low content 
of phosphorus and potassium, however, they 
are eutrophic soils, with oxygen saturation lev-
el above 50 %, rich in calcium and magnesium 
and cation exchange capacity from medium to 
good, these characteristics enable a good devel-
opment in rice. However, in the municipality of 
São Bento, the varieties BR Irga 420, Arariba, 
Sertaneja, Esmeralda, Primavera, Palha Murcha 
and Serra Dourada showed grain yield greater 
than in the municipality of Arari, it can be inferred 
that the potassium content was a determinant 
factor, the deficiency of this element has reduced 
the growth of the plant, in São Bento where the 
content of this element was higher than in the 
soil of Arari. In this context, according to Villar 
et al.. (2001), Baixada Maranhaense has import-
ant participation in the production of rice, mainly 
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Table 1. Evaluation of the productive performance of varieties of seeds creoles and improvement of 
rice in the municipality of São Bento, MA, season 2014/2015.

Variety GM AP NP MPS PROD
Number of 
seeds

Cm Um Kg ha-1 Kg ha-1

Arariba 165.0 b 49.35 a 304.75 b   569.16 b 2161.74 a
Palha murcha 243.0 b 91.35 a 257.75 b 1232.28 a 1832.74 a
 BR Irga 420 262.5 b 62.81 a 444.50 a   445.68 c 2538.04 a
 Esmeralda 262.5 b 64.92 a 242.75 b   610.92 b 1977.71 a
 Sertaneja 279.3 b 62.81 a 227.75 b   734.76 b 2026.15 a
 S.Dourada 394.3 a 57.19 a 322.25 b   418.68 c 1173.07 a
 Primavera 397.3 a 62.17 a 397.75 a   453.60 c 1934.67 a
CV (%) 23.56 9.40 22.14 19.45 36.30
P 0.0012 0.1651 0.0022 0.0000 0.2862

*Average of four replicates; averages followed by the same letter, do not differ among themselves 
by Scott and Knott Test at 5% probability; GM=germination; AP=height; NP=number of panicle; 
MSP=mass of dry plant; Prod.=productivity.

Table 2. Evaluation of the productive performance of varieties of seeds creoles and improved of rice 
in the municipality of São Bento, MA, season 2015/2016.

Variety GM AP NP MPS PROD
Number os 

seeds
Cm Unit Kg ha-1 Kg ha-1

Arariba 101.00 a 68.06 c 209.75 a 1091 a 1607 a
Palha Murcha 134.75 a 98.03 a 154.00 b 1227 a 1472 a

BR Irga 420   90.00 a 57.93 c 234.50 a 603 b 1202 a
Esmeralda   34.25 b 55.25 c  89.00 c 615 b  431 b
Sertaneja   20.00 b 59.50 c  61.00 c 698 b  543 b

Serra Dourada   51.50 b 57.93 c 114.25 c 536 b  660 b
Primavera  38.25 b 65.20 c  63.00 c    528 b  304 b
Come Cru  54.00 b 80.02 b  92.75 c  1378 a 1000 a

Rice Vermelho     115.25 a 83.87 b 161.50 b  1065 a 1374 a
CV (%) 35.72 12.13 33.02 27.74 41.98

P 0.0000 0.0000 0.0000 0.0000 0.0002
*Average of four replicates; averages followed by the same letter, do not differ among themselves 
by Scott and Knott Test at 5% probability; GM=germination; AP=height; NP=number of panicle; 
MSP=mass of dry plant; Prod.=productivity.
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by high productivity that can reach up to 4,200 
kg/ha, almost in its entirety practiced by family 
farmers in systems and traditional crops. Ac-
cording to the results despite of the productivity 
achieved by each of the improved varieties being 
below the indicated by the Brazilian Agricultural 
Research Corporation (Embrapa, 2015), the av-
erage grain yield of the cultivars: BR Irga, Arari-
ba, Sertaneja, Esmeralda, Primavera and Palha 
Murcha in the municipality of São Bento is above 
the average grain yield expected for Maranhão, 
whereas in Arari the varieties that showed the 
production of grains within the average to Mara-
nhão were: Arariba (false= 2607 Kg ha-1), Palha 
Murcha (false= 1472 Kg ha-1), Arroz Vermelho 
(false= 1374 Kg ha-1). The creole varieties Pal-
ha Murcha and Arroz Vermelho produced above 
the productivity achieved by family farmers in Ig-
arapé do Meio and Viana. The rainfall influence 
on grain yield, in São Bento the average rainfall 
during the crop cycle was 319.9 mm per month, 
while in Arari the monthly average of precipita-
tion during the crop cycle was 195.00 mm, there 
was in this case a water deficit for rice (Table 1).

In relation to the occurrence of diseases, there 
was variation in the two municipalities. All vari-
eties showed symptoms of brown spot and grain 
spots in both locations. Leaf scald only occurred 
in São Bento in seven varieties and the narrow 
spot only in Arari in the varieties Arariba and BR 
Irga 420.
The nine varieties tested showed a reaction 
moderately resistant to brown spot and grains 
spot. In São Bento, the severity of brown spot 
was greater in the variety Palha murcha and the 
Sertão improved, and lower in cultivars Arariba, 
Serra Dourada, Esmeralda, Primavera and BR 
Irga. The lesions on the leaves caused by this 
disease corresponded from 1 to 5 % of the leaf 
area (Table 3). Whereas in Arari, the severity 
of brown spot was greater in improved variet-
ies Arariba, Sertaneja Br Irga and at the creoles 
Palha Murcha, Come Cru and Arroz Vermelho, 
which showed no significant difference among 
themselves. The Varieties Serra Dourada, Es-
meralda and Primavera had lower severity. In 
this municipality, the severity of brown spot on 
the leaves in different varieties was lower than 
in São Bento, because the injured areas of the 
leaves with this disease are below 1 % and 5 
% of the leaf area (Table 4). The occurrence of 

brown spot is associated with the cultivation of 
rice in soils deficient in potassium, which was ob-
served in the soils of São Bento and Arari – MA. 
The potassium deficiency causes accumulation 
of soluble amino acids, which are nutrients of 
pathogens, slows the healing of wounds, there 
is an accumulation of putrescine on the leaves 
borders causing leaf senescence of cells in this 
region and favoring penetration and develop-
ment of necrotrophic microorganisms and, main-
ly, Saprophytic ones. (Paiva et al, 2013).

As the grains spots, in São Bento the severity 
was greater in the varieties Arariba and Palha 
Murcha. The cultivars Serra Dourada, Sertaneja, 
Primavera, Esmeralda and Br Irga 420 showed 
the lowest severity. The spots present in grains 
of rice are between 1 to 50 % of the surface of 
the grain (Table 3). In Arari, the improved variet-
ies Primavera, Serra Dourada, Esmeralda and 
Sertaneja showed the highest degrees of sever-
ity, the average severity was lower in creole va-
rieties: Palha Murcha, Come Cru and Arroz Ver-
melho, which proved to be statistically equal to 
the improved cultivars Arariba and Br Irga 420. 
In all varieties the surface area of the grain with 
spots corresponded to 1 to 25 % of the surface 
of the grain (Table 04). There was a relationship 
between the severity of brown spot and the se-
verity of the grain spots, generally the varieties 
with greater severity of brown spot also showed 
greater severity of grain spots. The severity of 
grain spots found in the present study were lower 
than the results obtained by Barros et al. (2010).

There was an incidence of leaf scald in seven 
varieties tested in the municipality of São Ben-
to, which were highly susceptible to this disease. 
Improved varieties Arariba, Serra Dourada, BR 
Irga 420 and the creole Palha Murcha do not dif-
fer statistically among themselves and presented 
the lowest severity of leaf scald, whereas the va-
riety improved Sertaneja, Primavera and Esmer-
alda had similar results and the highest grades 
of severity of leaf scald. The injured areas of the 
leaves with leaf scald ranged between 26 to 50 
% and above 50 % of the leaf area (Table 3). 
The occurrence of this disease is favored by 
high rainfall during the emission and formation 
of grains, fact that occurred in São Bento - MA. 
In situations that are very favorable, the severity 
of leaf scald can be increased even for cultivars 
that have a good resistance to the disease (Mo-
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Table 3. Assessment of the severity of disease on leaves and grains of rice (Oryza sativa L.) in 
different varieties in São Bento - MA, season 2014/2015.

Variety MP Reaction ESC Reaction MG Reaction
Arariba 1.67 b MR 7.27 b AS 1.76 a MR

Serra Dourada 2.15 b MR 7.85 b AS 0.55 b MR
Esmeralda 1.75 b MR 8.30 a AS 0.83 b MR
Primavera 2.47 b MR 8.17 a AS 0.75 b MR

BR Irga 420 2.00 b MR 7.43 b AS 1.00 b MR
Sertaneja 3.00 a MR 8.55 a AS 0.65 b MR

Palha Murcha 3.97 a MR 7.55 b AS 1.32 a MR
CV (%) 11.94 6.55 9.76

P 0.0154 0.0181 0.0068
*Average of four replicates; Averages followed by the same letter, do not differ by Scott and Knott 
Test at 5% probability. MP=brown spot; Esc.=leaf scald; Mg=Grains spots; MR=moderately resis-
tant; The=highly susceptible.

Table 4. Assessment of the severity of disease on leaves and grains of rice (Oryza sativa L.) in dif-
ferent varieties in Arari – MA season 2015/2016.

Variety MP Reaction ME Reaction MG Reaction
Arariba 1.30 a MR 0.93 a MS 1.76 a MR

Serra Dourada 0.75 b MR 0.00 c R 0.55 b MR
Esmeralda 0.73 b MR 0.00 c R 0.83 b MR
Primavera 0.93 b MR 0.00 c R 0.75 b MR

BR Irga 420 1.45 a MR 0.75 b MS 1.00 b MR
Sertaneja 1.55 a MR 0.00 c R 0.65 b MR

Palha Murcha 1.70 a MR 0.00 c R 1.32 a MR
Come Cru 1.35 a MR 0.00 c R 0.374 a MR

RiceVermelho 1.30 a MR 0.00 c R 0.281 a MR
CV (%) 7.55 2.10 1.76 b

P 0.0019 0.0000 0.55 a
*Average of four replicates; Averages followed by the same letter, do not differ by Scott and Knott 
Test at 5% probability. MP=brown spot; ME= narrow stain; Mg=Grains spots; MR=moderately re-
sistant; MS=moderately susceptible; R=resistant 
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rais et al., 2005).

The disease narrow spot occurred in Arari, only 
in varieties Arariba and BR Irga 420, which 
are moderately susceptible, the lesions on the 
leaves are below 5 % of the leaf area. The other 
varieties (Primavera, Esmeralda, Sertaneja, Ser-
ra Dourada, Palha Murcha, Come Cru and Arroz 
Vermelho) are resistant to this disease (Table 4). 
Unlike Barros et al. (2010), there was significant 
difference between the genotypes evaluated in 
relation to the narrow spot. This disease has no 
significant damage, the relevance of the damage 
is dependent on the use of varieties very sus-
ceptible and favorable conditions for pathogen 
survival, temperature and moisture (Funck et al., 
2005).

As for the resistance of varieties of rice to diseas-
es, the improved ones and the creoles presented 
similar behavior in the face of various diseases 
and the cultivation area. The severity of each 
disease in rice varieties was higher in São Bento 
than in Arari – MA. This fact may be related to 
the silicon content in the soil, because Arari has 
silicon content (3.4 mg dm-3) greater than in São 
Bento (silicon content of 1.5 mg dm-), despite of 
the two municipalities having soils with silicon 
content below 20 mg dm-3, in this case are the 
ones that most often respond to the application 
of silicon sources (Korndorfer et al. 2001). An-
other fact is that there is an interaction between 
genotype and environment for the incidence of 
rice blast diseases on the leaf and on the neck, 
Brown Spot, grain Spot and leaf scald (Reis et 
al, 2007). 

According to the results the occurrence of dis-
eases did not interfere with the productivity of 
cultivars. In São Bento, the varieties Palha Mur-
cha and Sertaneja  showed greater severity of 
brown spot, and the varieties Arariba and Palha 
murcha greater severity of grain spots, and high 
susceptibility to leaf scald. However, the mean 
grain yield of these cultivars is above the aver-
age grain yield expected for Maranhão. Whereas 
in Arari the varieties that showed the production 
of grains within the average to Maranhão such 
as Arariba, Palha Murcha, Rice Vermelho, were 
the varieties that had greater severity of brown 
spot and grains spots. It should be emphasized 
that all varieties tested were moderately resistant 
to brown spot and grains spots, which contribut-

ed so that these diseases did not interfere in the 
production of grains of the varieties mentioned.

In the current context, family farmers depend on 
varieties of plants that have been subjected to 
processes of improvement toward high produc-
tivity and highly dependent on the use of inputs 
(Mooney, 1987). In a way, it makes the produc-
ers dependent on external inputs and results in 
more financial investment, being a barrier to fam-
ily farmers with low incomes who do not have ac-
cess to these inputs. In addition to these aspects, 
others should be considered, because accord-
ing to Didonet (2007), the high cost of seed from 
new varieties, the impoverishment of farmers, 
the protective laws, the delay in the multiplication 
and distribution cause great concern to produc-
ers, limiting access to quality seeds. The results 
of this study point to the importance of rescuing 
creole seeds with production potential, as well as 
resistance to disease, which can be performed 
from the community production of seeds under 
a technical orientation. On the other hand, to the 
production system of agroecological family agri-
culture to creole seeds are adapted and are not 
dependent on external inputs. And according to 
Alves et al. (2014), they are the beginning and 
the end of peasant production. As well, the cre-
ole cultivars are cheaper than the hybrid ones 
and have high nutritional value (Franco et al., 
2013). Varieties of rice locations in the State of 
Maranhão have high efficiency in the use of ni-
trogen compared with improved varieties. These 
results indicate that these varieties have devel-
oped mechanisms that become more efficient in 
the acquisition and use of this nutrient resulting 
in maximum and quality of protein in grains than 
those found in improved varieties (Santos, 2006; 
Carvalho, 2002; Malheiros, 2008).

CONCLUSIONS

There was a genetic variability of improved vari-
eties and creoles regarding agronomic and dis-
ease resistance in the municipalities of São Ben-
to – MA and Arari – MA. In the aspect of grain 
yield, the creole varieties palha murcha and Rice 
vermelho presented respectively mean grain 
yield, within the average expected for Maranhão 
and equal to the variety improved Arariba, in the 
municipality of Arari. In São Bento, the varieties 
Palha Murcha, BR Irga 420, Arariba, Sertaneja, 
Esmeralda and Primavera produced above aver-
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age for Maranhão.

 As for the resistance to diseases, all varieties 
were moderately resistant to diseases brown 
spot and Grains spots. The varieties Primave-
ra, Esmeralda, Sertaneja, BR Irga 420, Serra 
Dourada, Arariba and Palha Murcha had a high 
susceptibility to leaf scald in São Bento. There 
was incidence of narrow spot at the improved 
varieties Arariba and Br Irga 420, with behavior 
moderately resistant, the other varieties were 
resistant to this disease in Arari. Therefore, the 
rescue of creole seeds is important and enables 
the development of agro agriculture.
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Table 1a. C
lim

atological data from
 the m

unicipalities of São Bento and Arari - M
A, during the m

onths 
of conducting the experim

ents.

M
onths

São B
ento (2015)

A
rari (2016)

Precipitation (m
m

)
Tem

perature 
(◦C

)
Precipitation (m

m
)

Tem
perature (◦C

)

January
55.2

32.50
185.2

31.00
February

107.4
31.90

238.6
33.39

M
arch

331.4
30.55

254.2
32.42

A
pril

407.0
31.09

247.9
34.41

M
ay

336.4
31.68

49.1
33.98

June
204.8

32.14
15.6

34.83


