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Effect of irrigation and nitrogen fertilization on the agronomic traits
and yield of irrigated rice

Alberto Baéta dos Santtfs Nand Kumar Fagerig Luis Fernando t8né, Talita Perira Baéta Santds

10.1590/0034-737X201663050018

ABSTRACT

Water and nitrogen management is essential to achieve high yield potential in irrigated agricultural Shgtems.
study aimed to evaluate the influence of flood timing and nitrogen management on the agronomic performance of
irrigated rice in tropical lowlandwo experiments were conducted in a Dystrophic Haplic Gleysol during the 2007/08
and 2008/09 crop years. The experiments were carried out using the cultivars BRS Jagana and Epagri 109. Flood timing
combined with timing of topdressing 90 kg h&l was evaluated at 15, 30, 45 and 60 days after emergence. The
experiment was arranged in a split plot completely randomized design, flood timing in the plots and N application in the
subplots, with six replications. Late flooding as well as late nitrogen application resulted in reduction of phytobiomass,
grain quality and yield of irrigated rice. Flooding is recommended at the beginning of tillering for cultivar that shows
higher initial growth, while for slower growth cultivgvonding water can be established until mid-tillering. Early
flooding increases sheath blight severity in rice stems. For improved quality and productive potential of irrigated rice,
early flooding period and fifient sheath blight control is necessary
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RESUMO

Irrigacé@o e adubacao nitrogenada na produtividade de gréos e nas caracteristicas
agrondmicas do arroz irrigado

Os manejos da agua e da adubacao nitrogenada estdo entre as técnicas necessarias para atingir alto potencial
produtivo nos sistemas agricolas irrigados. Objetivou-se determinar a influéncia de épocas de inicio da inundacéo e de
aplicacéo de N no desempenho agronémico do arroz irrigado em varzea tropical. Foram conduzidos dois experimentos
num Gleissolo Haplico distréfico, nas safras 2007/08 e 2008/09. Em um experimento foi empregado o cultivar BRS
Jacana e, no outro, o Epagri 189aliaram-se, aos 15, 30, 45 e 60 dias apds agémeia, as épocas de inicio da
inundacdo combinadas com épocas de aplicacao de 96 Hg hbem cobertura. O delineamento experimental foi o
inteiramente casualizado, com seis repeti¢fes, no esquema de parcelas subdivididas constituidas pelas épocas da
inundacéo e as subparcelas pelas épocas de aplicacdd\ttadd.tanto na época de inicio da inundacéo continua
como na época de aplicacao de nitrogénio acarretam reducéo na biomassa, na qualidade e na produtividade de gréos
de arroz irrigado. Para cultivar que apresenta maior crescimento inicial a inundac¢éo deve ocorrer no inicio do perfilhamento,
enquanto que para cultivar de crescimento mais lento a lamina de agua pode ser estabelecida até meado do perfilhamento.
A inundacao precoce favorece a severidade de queima-da-bainha nos colmos. Para obter o potencial produtivo do
arroz irrigado com melhor qualidade € necessario associar a época precoce de submersdo do solo com controle
eficiente de queima-da-bainha.

Palavras-chave Oryza sativd..; inundacéo; nitrogénio; componentes da produtividade; qualidade de gréos.
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INTRODUCTION grains per panicle, which reflects on rice grain yield and

. L protein content (Fager&t al 2003; Linet al,, 2009).
The appropriate anagement of irrigation water and L LT L
. I . In addition to intrinsic plant factors and edaphoclimatic
the rational use of fertilizers, together with the use of

. o _ .__—_conditions of the cultivation region, crop management in-
cultivars that are efficient in the absorption and utilizatio

. . . terferes with dry mattersolar radiation interce tion,
of nutrients, especially nitrogen (N), are some of the y © P

. . . . qutoassimilates accumulation, and consequegtin
technologies used to increase and sustain agricultu al (Argentaet al 2003). In this sense, the integrated
production in the long term (Fageggal, 2008; Fageria y g ) ' 9

. management of the irrigated rice crop, including the use of
et al, 2010).Adequate management of these practices _g . g - p_ 9
. . . . continuous flooding and fertilization performed at
enables sustainable grain yield and quality of production. . . g . -
. . . . . ppropriate periods, is important to maximize the efficiency
The physiological traits of the rice plant, the physica . : o
?f natural resources and inputs, increase grain yield, reduce

chemical and biological soil properties and nutrien . o i .
A . . groductlon costs and minimize environmental degradation.
availability are influenced by the maintenance of the water . . . ) .
This study aimed to determine the influence of periods

layer on the soil surface. The water use efficiency of, . . . . : .
irrigated rice, that is, grain yield per unit ofOf |n|t|al_flood|ng and m:[rogen toptii,ressTg on_the,
evapotranspiration varies around 1.1 kg of grain per Cubzi\gronoml_c pe_rformgnce of BRS Jagand and ‘Epagri 109
meter of waterreaching up to 1.6 kg n which is Imigated rice in tropical lowland.
compgrable to othgr ceregls (Stone, 2005). The low amo EA\TERIAL AND METHODS
of grain produced in relation to the volume of water use
in the irrigated rice crop is greatly a result of improper Two experiments were conducted in a Dystrophic
management of irrigation wateBesides the losses by Haplic Gleysol (Santost al, 2013) floodplain, for two
evapotranspiration, water losses also occur in thmnsecutive crop years: 2007/08 and 2008/09. The experi-
production system. mental field in the Palmital Farm, belonging to Embrapa
Nitrogen availability to plants and its relation to theRice and Beans is located in the city of Goianira GO,
increase in productionomponents are considered thel6°26'20"S, 49°23'45"\\altitude of 728 m. Experiments
most influential factors in rice productivity (Fageria &used rice cultivars BRS Jacana and Epagri 109. Chemical
Stone, 2003; Fagerét al 2003; Fageria, 2007; Fageeia analysis, granulometric composition and textural
al., 2013). Nitrogen increases the shoot dry magtein  classification of the soil were collected at the beginning
harvest index, and N harvest index, parameters that afedhe experiment, in the layer 0-0.10 m depth. The results
positively associated with grain yield (Fagesial, 2010; showed water pH 5.0 (1:2.5); 4.2 ciain® of Ca*; 1.1
Fagerizet al,2011). Additionally, it is responsible for the cmol dn® of Mg?*; 77.4 mg dni of P; 55 mg driof K*; 3.5
growth of the plant leaf area, increasing the efficiency ahg dm* of Cu; 4.2 mg driof Zn; 385 mg drfiof Fe; 31 mg
solar radiation interception, the photosynthetic rate andm® of Mn; 27 g kg of MO; 323 g kd of clay; 240 g kg of
consequentlygrain yield (Fageria & Baliga005).The silt; 437 g kd! of sand, loam clay soil.
genotypes of irrigated rice differ in their efficiency of The study evaluated the effects of four different
nitrogen use (NUE) (Fageria & Balig2005; Fageria, 2007, early flooding timings combined with four different N
Fagerizet al 2013) and grain yield efficiency index (GYEI) (90 kg h&) topdressing application in the form of urea.
(Fageria & Santos, 2014). Therefore, appropriate nitrogéine application timings of the two factors were: 15, 30, 45
management increases NUE and can also improve graind 60 days after seedling emergence (DAE),
yield (Fageriat al, 2013) Although nitrogen fertilization corresponding to vegetative growth stages V3 - V4; V6 -
might compensate the plastheeds when it is not V7;V9-V10and V12 - V13, defined by the scale of Counce
sufficiently available in the soil, the plant response varieat al (2000) A split plot completely randomized experi-
according to soil, climate, plant and agronomic efficiencgnental design was used according to the methodology
of N (Scivittaro & Machado, 2004). Nitrogen deficiency isby Chacin Lugo (1997), with six replications. The 660 m
one of the most limiting factors for irrigated rice yield anglots were established according to the initial flooding
it differs according to cultivars (Fagegbal, 2007; Fageria timings, and the 150 fsubplots, were defined according
et al, 2009). It is often observed (Fageria & Stone, 2003p N application timings (N-P-K).
due to losses by volatilization, leaching, denitrification A total of 400 kg h@d of the formula 4-30-16 (N-P-K)
and erosion (Fageria & Balig&005), low application rates was applied at sowing, which was performed in the row
and decreased organic matter as a result of successystem on dry soil, using 80 seeds per mspmced 0.17
cultivations. Nitrogen is the most accumulated elemem apart.Weed competition was prevented with the
after potassium, it composes chlorophyll and influenceapplication of the pre-emergence herbicide oxadiazon (0.8
plant physiologyincreasing productivity components,kg a.i. h&). Irrigation suppression occurred in the same
such as the number cdpcles per area arttie numbeof  period for all treatments; stage R8 - R9 - full grain maturity
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726 Alberto Baéta dos Santes al.

During irrigation, the water depth was uniformlyYoshida (1981) reported thatgn weight is a fairly stable
maintained at 10 cm. yield component and trait of the cultivd&ageriaet al

At harvest, plant samples were separated into strg2007) also found that N rates had no effect on grain weight
(leaves + sheaths + stems) and grAftter drying, the of rice genotypes. Howevghe correlation between grain
straw dry matter (DMstraw) and total shoot dry matteweight and grain yield was positive, but not significant,
(DMshoot) were determinedit the same period, the demonstrating that it is not a major factor in the yield of
following parameters were recorded: number of tillers andtce crop. The number of panicles per area of the cultivar
panicles per square metglant height, harvestindex (HI), Epagri 109 was affected by nitrogen fertilizer application
number of grains and empty spikelets per panicle, 10fiming only in the first yeamnd there was a linear reduction
grain weight, industrial grain yield, the incidence of sheatiith the delay of N application. Camargb al. (2008)
blight in stems, and grain yield expressed in kgdiféer reported that N application prior to booting increases the
moisture adjustment to 13%. In each plot, the number atimber of panicles. The flooding period had a quadratic
tillers and panicles were counted in two meters of theffect on tiller fertility for cultivar Epagri 109 in the first
planting rows. Plant height was measured from the grougdar with a maximum of 98% estimated with initial flooding
level up to the end of the panicle in ten tillers. Harvesit 48 DAE, after effective tillering. That is, the number of
index was obtained by the ratio between the graifertile tillers increased with the delayed onset of soil
production and total dry matter in Erfien panicles were submersion until that stage. In the second yése
collected to determine the number of grains and empfi¢rcentage of fertile tillers was similar for both genotypes,
spikelets, and 100-grain weight. The evaluation of spikelgtesenting linear reduction according to the delay in N
fertility was expressed in grain percentage and it wagplication. In the study carried out by Méndez Larrosa
obtained by the ratio between the number of grains pef al (2001), N application in drained soil at V4 growth
panicle and the total number of spikeléis.determine  stage and followed by flooding provided greater tillering
the industrial quality of grain, the grain samples were drigghen compared to N application on the water layer
to 13% moisture and stored for 30 days. Following, 100igowever these authors found ndedts of water and N
samples of grains were processed using a Suzuki test rifhnagement on the yield of rice.
and then the whole grain and broken grain mass was Fqor cultivar BRS Jacana, the number of grains per
determined. Sheath blight incidence was calculated aganicle reduced with N application timings, while cultivar
percentage of infected stems in samples of 50 stems p§yagri 109 increased number of grains per panicle with
plot. Data were submitted to variance analysis a%oding timings in the second yedis ‘Epagri 109’
regression analysis if significant (p < 0.05). Grain yieldesponse is different from the results obtained by Gomes
was assessed in joint analysis. Statistical analysis wgsg| (2007), who found a linear reduction in the number

performed using SISAR software (Ferreira, 2007). of spikelets per panicle of ‘BRS Queréncia’ when irrigation
was delayed from V3 to V9. Cultivar Epagri 109 showed a
RESULTSAND DISCUSSION quadratic response in the second year for spikelet fertility

The joint variance ana|ysis of grain y|e|d showed Wlth a maximum of 87%, estimated with N fertilization at 33

significant efect of crop yearThus, it is necessary to DAE. Jenning®t al. (1979) reported that normal spikelet
discuss each year separatdlie interaction between Sterility must be situated between 10% and 15% to obtain
initial flooding timings, N application timings, and crophigh yields. On the other harhshida (1981) found that
year shows that the rice cultivars had different behaviogyen under favorable environmental conditions, 15%
in each yearwhich can be attributed to environmentabpikelet sterility was considered normal in rice. Faggtria
variability. This emphasizes the importance of evaluatingl- (2007) reported that spikelet sterility in irrigated rice is
the grain yield in various harvests. a genotypic trait and can be reduced with proper

Early flooding and N application timings had differentnanagement of N. Howeveviéndez Larrosat al (2009)
effects on the characteristics of both genotypebl@ evaluated the effects of N management on the
1). In relation to dry matter production and plant heighgusceptibility of the rice plant at low temperatures in the
both cultivars had similar behaviors with linear negativeeproductive stage and found that N rate or application
responses to flooding timings and N application in bottiming did not afect spikelet sterilityThe flooding timing
experimental years, except for cultivar Epagri 109 in thend N application in the two years of experiment did not
second crop yeawhich had an increase in DMshoot withsignificantly influence the harvest index and industrial
the delay of initial flooding. yield of grains for both cultivars.

Regarding the components of grain production, the Initial flooding timing in the first yeahad a quadratic
100-grain weight of both genotypes was not significantlgffect on the severity of sheath blight during flowering
influenced by the timings of flooding and N applicationand harvest. In the second yethere was an increased
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severity of sheath blight during flowering for cultivar BRSharvesting. Thus, early flooding timings favors an increased
Jacana (@ble 1).At flowering and harvest respectively severity of sheath blight in irrigated rice stems. The period
maximum values of 62% and 31% of tillers with sheatbf N application influenced the percentage of tillers affected
blight, were estimated with flooding starting at 24 DAEby sheath blight only in the second y8drere was a linear
The water layer favors disease development, because tbduction in the severity of the sheath blight during
sclerotia ofRhizoctonia solanare able to float on water harvesting and flowering of ‘BRS Jacan&’ and ‘Epagri 109’,
and accumulate around the rice plant, causing an initi@spectivelywith delayed applications of N.

infection of the stems in the watEor cultivar Epagri 109 in For both crop years, there was an interaction between
the first crop yeaearly flooding had a negative linedieet  initial flooding periods and N application on grain yield
on the severity of sheath blight during flowering andor both genotypes. In the first initial flooding period for

Table 1:Regression equations of agronomic traits for rice cultivars BRS Jagana and Epagri 109 obtained in relation to initial flood
timings and N application, from 15 to 60 days after emergence (x), for both crop years, and coefficients of deterni)nation (R

Trait Year Treatment Regression Equation R?
BRS Jacana
1° Water Manegement y =876 — 2.6229x 0.32**
DMstraw (g n¥) N Manegement y = 1020 — 6.4417x 0.93**
2° N Manegement y = 1023 — 4.9780x 0.96**
1° Water Manegement y = 1820 — 5.9044x 0.39*
DMshoot (g n?) N Manegement y = 2016 — 11.1381x 0.83**
2° N Manegement y = 1827 — 8.3227x 0.95**
1° Water Manegement y = 95.3 - 0.1567x 0.65**
Plant Height (cm) N Manegement y = 98.8 — 0.2525x 0.95**
2° N Manegement y =99.5 — 0.3429x 0.91*
Fertile Tillers (%) 2° N Manegement y =96 — 0.0775x% 0.76**
Grains (n° panicley 2° N Manegement y =104 — 0.2853x 0.33**
Tillers with sheath bright, at flowering (%) 2: wzzg: m:sgsx:t z z i;g :_ (1)1?%23))(( - 0.0231x 828:
Tillers with sheath blight, at harvest (%) 2: Lvizzzgggﬁ]geftnem 5 z ég:g i gjgggii - 00115 8:32:*
Epagri 109
1° Water Manegement y = 1191 — 11.2795x 0.95**
= - ok
oSt (g ) 2 Weter Monegement Y - 767 - 5.33101 e
N Manegement y = 1115 — 3.9748x 0.78**
1° Water Manegement y = 2196 — 18.8167x 0.99**
DMshoot (g ) N \l;IVManegement y i 1868 — 10.0656x 0.91*:
ater Manegement y = 1462 + 7.3158x 0.90*
N Manegement y = 1981 — 6.5445x 0.82**
1° Water Manegement y =89 —0.2088x 0.79**
Plant Height (cm) N Manegement y = 85 — 0.0846x 0.80**
2° N Manegement y =97 —-0.1917x 0.74**
Panicle (n° m) 1° N Manegement y =631 —1.7925x 0.90*
. . 1° Water Manegement =87 + 0.4315x — 0.0045x 0.99**
Fertile Tillers (%) 2° N Manegemgent z = 94 — 0.1958x 0.76%
Grains (n° panicté) 2° Water Manegement y =72+ 0.3428x 0.98**
Spikelet Fertility (%) 2° N Manegement y =77 + 0.6097x — 0.0092x 0.92**
. . . . ° Water Manegement =95-1.1992x 0.69**
Tillers with sheath blight, at flowering (%) 90 N Manegemgent 5 — 23.3 — 0.2396x 0.97*
Tillers with sheath blight, at harvest (%)  1° Water Manegement y =47.5 — 0.5996x 0.69**

* and ** Significant at 5% and 1% probabiljityespectively
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728 Alberto Baéta dos Santes al.

BRS Jacana there was a linear reduction of grain yieldgnain yield showed a quadratic response when N was
relation to the delay in N application, with a reduction o&pplied in delaywith maximum values of 6652 and 6815
63 kg ha of grains per each day of delay (Figure 1A). Irkg hat estimated with flooding initiated at 34 (Figure 1A)
the second yeathere was a quadratic response, witland 43 DAE (Figure 1B). Flooding initiated at 30 DAE
maximum of 7418 kg haestimated with fertilization at 23 produced linear decrease of grain yield with delayed N
DAE (Figure 1B). In the delayed flooding, for both yearsapplications, in the second year
this cultivar had a quadratic response, with maximum In the first timing of N application, grain yield for cul-
estimated values of 7917 and 6989 kg math N tivar Epagri 109 linearly declined as flooding was delayed
application at 32 and 36 DAE in the first (Figure 1A) andh the first yearwith a reduction of 27 kg Haf grains per
second year (Figure 1B), respectiv@anto®t al. (1999) each day of delay (Figure 2A). In delayed fertilization, the
evaluated different water management forms in riceeduction of grain yield for this cultivar was higher with
cultivation in tropical lowland found and increased yieldlelayed initial flooding in the first yeawith a reduction
and improved industrial grain quality with the use obf 89 kg ha of grains per day of delay (Figure 2A),
continuous flooding throughout the cycle, compared tshowing a quadratic response in the second, yetn
the intermittent flooding in the vegetative stage anthe maximum of 7460 kg Rastimated with flooding at 43
followed by continuous flooding in the reproductive andAE (Figure 2B).
maturation stages. In earlier flooding, the grain yield of cultivar Epagri
There was a linear decrease in the grain yield of BRI®D9 showed a quadratic response in the seconpwigtar
Jacana with early nitrogen application and delayesiaximum value of 7724 kg hastimated with fertilization
flooding in the second yedfor both experimental years, performed at 33 DAE (Figure 2B). Similarly to cultivar BRS

A. 9000 1

Grain yield (kg ha-')

2000 - BMA 10 MN 60 DAE y = 1407 +310.9575 X -4.6086 X* R:=0.85%*
OMN1noMA 15 DAE y = 8565 - 62.6183 x =099+
1000 4 AMN n0MA 60 DAE y = 2726 +322.2508 x - 5.0008 x* R?=0.76**
0 - , \
15 30 45 60

Grain yield (kg ha-')

3000 ~=#-- MA no MN 15 DAE y = 7795 - 30.8750x r?=0.83**
—®&— MAnoMN 60 DAE y =-2153 +420.6083x -4.9317x2 R3=097**

2000 ---#--- MNno MA 15 DAE y= 5662 + 149.6850x - 3.1894x* R?*=0.99**
1000 ~=%-~ MN no MA 30 DAE y = 7602 - 33.6433x r?=0.73**
- =0~ = MN no MA 60 DAE y =3041 +218.7133 x - 3.0289 x? R?=098**
0+ T T J
15 30 45 60

Beginning time of flooding or N application (DAE)

Figure 1: Effects of the interaction between initial flooding timing and N application on grain yield of rice cultivar BRS Jagana
irrigated in the first (A.) and second (B) yelsA: initial flood timing, MN: N application timings; DAE: days after emgence.
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Jacana with delayed flooding in both years, cultivar Epagri The current recommendation of nitrogen fertilization in
109 showed a quadratic response and maximum valubs South of Brazil (SOSBAI, 2012) suggests that, for rice
estimated between 7416 and 8124 kg &a30 and 35 grown in dry soil seeding systems, the first N application in
DAE in the first (Figure 2A) and second years (Figurearly tillering should precede the application of water in the
2B), respectively Scivittaroet al. (2010) reported a crop. By doing so, water from irrigation is able to incorporate
reduction in yield of irrigated rice with increased timeN into the soil, minimizing the loss of ammonia from urea.
between N application (in the form of urea) and soiccording to Scivittaret al (2010), the use of urea treated
submersion from five to ten days. Nitrogen losses hyith urease inhibitor can temporarily inhibit the enzymatic
ammonia volatilization derived from the use of urea werdegradation of urea, allowing its application up to ten days
determined by these authors in a range between 15%bigfore the beginning of irrigation, with no damage to grain
saturated soil, and 22% in moist soil, when the intervgield and N accumulation on rice. It is possible that in this
was ten days. Delay in the irrigation time beyond the initigtudy the greatest responses of cultivars in relation to
tillering reduces the absorption of macro andimings of earlier flooding and N application are also due to
micronutrients by rice (Scivittaret al, 2011). The lower losses of the nutrient.

combination of N application times and initial irrigation ~ The decrease in grain yield in both cultivars with the
by flooding affects the phytotoxicity of herbicides of thedelay of nitrogen fertilization is possibly due to a reduced
imidazolinone group in tolerant rice plants. Avilaal.  percentage of fertile tillers and number of panicles per
(2009) found lower phytotoxicity when nitrogenarea, since this component is more closely correlated with
fertilization was carried out until the fifth day afterrice yield (Fagerieet al, 2007). Grain yield and its
herbicide application and early irrigation. components have been shown highly dependent on the

P
kS
=
3
1
£
g
&)
3000 - g
~—+- MANOMN 1S DAE y=8107-27.4217x ri=027**
2000 -
~—a— MA noMN 60 DAE y=9547-89.2850x ri=0.71**
1000 - - =0- - MN no MA 60 DAE y = 3105 +285.8425 x - 4.7381 x? R?= 0.99**
0+ :
15 30 45 60
B.
9000

=~ 6000 -

B

2 5000

=

2

- |

£ 000

5
3000
2000 ~—e— MA no MN 60 DAE y=1335+288.0650x - 3.3872x* R¥=0.84**

---#--- MNnoMA 15 DAE y = 3985 +228.7167 x - 3.4978 x2 R?= 0.99**

1000 |

- -0- - MNnoMA 60 DAE y = 4419 +209.6675 X - 2.9664 x* R¥=0.94**
15 30 45 60
Beginning time of flooding or N application (DAE)

Figura 2: Effects of the interaction between initial flood timing and N application on grain yield of rice cultivar Epagri 109 irrigated
in the first (A.) and second (B) ye&A: initial flood timing, MN: N application timings; DAE: days after emgence.
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66 -
64 4
62
g o1
=2
.2 58 A
-
£
& 56
2
2
= 54 4
—#— MA noMN aos 15 DAE 1° Ano y =47.61 + 0.6492x - 0.0073x2 R?=092**
" J AN
52 . MA no MN aos 60 DAE 1° Ano y = 53.01 + 0.6880x - 0.0123 x2 R¥=0.96** '\
50 - . MN no MA aos 60 DAE 1° Ano y =49.56 + 0.8879x - 0.0147x* R¥=095%* \.
--e-- MNnoMA aos 15 DAE 2° Ano y = 66.07 - 0.0590x 2= 0.99%*
48 T T \
15 30 45 60

Beginning time of flooding or N application (DAE)

Figura 3: Effects of the interaction between initial flood timing and N application on whole grain yield of rice cultivar BRS Jacana
irrigated in the first and second yelstA: initial flood timing, MN: N application timings; DAE: days after emence.

period of soil submersion (Gomesal, 2007, Ramiregt  also be carried out earljeip to 23 DAE, after the beginning
al., 2007). In assessing the performance of the early culdf tillering, resulting in higher productivity and yield of
var BRS Queréncia in relation to initial irrigation, Gomesvhole grain. In ‘Epagri 109’, which has lower initial growth,
et al (2007) concluded that delayed soil submersion froihshould be applied until 33 DAE or mid-tillering. When
15 DAE, reduces the number of spikelets per paniclepil submegence is carried out latéM should be applied
increases sterility and promotes reduction in grain yielthetween 30 to 35 DAE, as there may be further N loss if
Likewise, Ramireet al.(2007) verified a yield reduction of nitrogen fertilization is performed without the presence of
cultivar Irga 424 of irrigated rice of 1000 kghger each the water layerin the early application of N, flooding
ten days of delay in the beginning of irrigation. should also be initiated eaylpnce the delay in soil
The commercial value of rice is determined by its indusubmersion reduces grain yield, probably due to the loss
trial grain yield, which is obtained by the ratio between thef N. When nitrogen fertilization is applied latéooding
amount of whole grains and broken grains. In both yearsay be initiated laterup to 43 DAE, corresponding to
there was an interaction between initial flooding and Ntages V9 - V10, that is, at the end of active tillering.
application on whole grain yield of BRS Jacana. In the first
and last period of N application, whole grain yield showe€€ONCLUSIONS
a quadratic response in the first ygdith maximumvalues  The delay in continuous flooding and topdressing N
of 62% and 63% estimated with initial flooding at 45 and 2§,y |ication reduces grain biomass, qualityd yield of
DAE, respectively (Figure 3At the latest time of initial jce.

flooding in the first yeawhole grain yield also presenteda | . itivars with higher initial growth, such as BRS

qu?drgtic requnsg, with the highest value eStimatedJ%tgané, flooding should be carried out at the beginning of
63% with N application at 30 DAE. In the second ytkmre tillering, whereas for cultivars with slower initial growth,

was a linear decrease in the yield of whole grains of B ch as Epagri 109, the water layer may be established
Jagana at the first flood timing and delayed N fertilizatiorhnt” mid-tillering

That is, flooding and N topdressing application at the
beginning of tillering produced grains with higher resistance
. . L . stems
to breakage during processing, which is an importan ] ] ) o ]
characteristic for rice commercialization. Management FOr @ higher productive potential of irrigated rice and
practices, involving nitrogen fertilization in irrigated ricebe’[te_r grain qu_al_|1;y|t IS necessary to a_ssomate early
are directly related to qualities and defects of grain. Sevefigoding and efficient control of sheath blight.
studies suggest that the industrial grain yield is mor
influenced by genotypes and environmental conditions al NOWLEDGEMENTS
that the effects of N application are not persistent (Freitas The authors thank the National Council for
etal, 2001; Freitast al, 2007, Silvaet al 2013). Technological and Scientific Development (CNPq) for
In the present studywhen flooding was initiated financial support and for the awarded Productivity
earlie the fertilization with nitrogen in BRS Jagana shouldrellowships.

Early flooding enhances sheath blight severity in rice
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