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Effect of cover crops and nitrogen rates on sprinkler irrigated wheat in
low altitude cerrado?

Michelle Taete Sabundjiah, OrivaldoArf®, Flavio Hiroshi Kanekf Flavia Constantino Medlles,
Marcelo \alentini Arfs, Vagner do Nascimento

10.1590/0034-737X201663030017
ABSTRACT

Wheat production in the Brazilian cerrado faces major challenges, especially for not being a traditionally wheat
region and the occurrence of hot and dry winters. The objective of this study was to evaluate the residual effect of the
previous crops corn aridrochloa ruziziensigR. Germ & Evrard), in single cropping and intercropping, with and
without seed inoculation witAzospirillum brasilensand topdress nitrogen fertilization (N), on the development and
yield of wheat. The experiment was conducted in Selviria, MS, in 2011/12. The experiment was arranged in an 8x4 factorial
randomized block design, with four replications. The treatments consisted of a combination of crop residues (corn,
Urochloa ruziziensiandAzospirillum brasilengeand topdress N rates (0, 30, 60 and 90 K &pplied to wheat. The
following evaluations were carried out: the amount of residual vegetation, @yrenomic characteristics, yield
components and yield of wheat. There were positive effects of the previous crops on the yield of the succeeding wheat
crop, and the intercropping corntochloa ruziziensiswith or without inoculation, was an excellent management
choice; increasing N rates in topdress up to 90 Kdrfmeased the yield of irrigated wheat, depending on the previous
crop.

Key words: Triticum aestivunL.; no till; Zea mayd..; Urochloa wziziensisR. Germ & Evrard; intercropping;
Azospirillum brasilense

RESUMO

Efeito de coberturas vegetais e doses de nitrogénio em cobertura no trigo irrigado por
aspersao em cerrado de baixa altitude

A producéo de trigo no cerrado brasileiro enfrenta grandes desafios, principalmente por ndo ser a regiao tradicional-
mente triticola e pela ocorréncia de inverno quente eAssion, 0 objetivo deste trabalho foi avaliar o efeito residual
das culturas antecessoras, miltirechloaruziziensigR. Germ & Evrard)em cultivo exclusivo e em consorcio entre
ambas, na presenga e auséncia da inoculagdo de semenfgospitillum brasilense adubacéo nitrogenada (N) em
cobertura, no desenvolvimento e na produtividade do trigo. O experimento foi desenvolvido em Selviria, MS, em 2011/
12. O delineamento experimental foi o de blocos ao acaso, disposto em esquema fatorial 8x4, com quatro repeticoes,
cujos tratamentos foram constituidos pela combinacéo de restos culturais (associacbesldeatilba,ruziziensis
e Azospirillum brasilensee doses de N (0, 30, 60 e 90 kg)hem cobertura, no trigo. Realizaram-se as seguintes
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avaliacOes: cobertura vegetal residual (quantidade), caracteristicas agronémicas, componentes de producao e produti-
vidade da cultura do trigés culturas antecessoras apresentaram efeitos positivos na produtividade do trigo cultivado
em sucessao, sendo o consorcio de mildooghloa ruziziensis;om ou sem inoculacéo excelente opgdo de manejo;
oincremento da dose de N, em cobertura, até 90 kgumaenta a produtividade de graos de trigo irrigado, dependendo

da cultura antecessora

Palavras chaveTriticum aestivuni.; sistema plantio diret&ea mays.; Urochloa wziziensi®k. Germ & Evrard;
consorcio;Azospirillum brasilense.

INTRODUCTION genusAzospirillum,besides being asymbiotic, fixing,
. . . . ._are also considered plant growth-promoting rhizobacteria
Wheat is very important in the agricultural production . . .
commonly associated with cereal roots, mainly grasses.
. . . . Hungrlaet al. (2010) evaluated the inoculation of
economically viable alternative for crop rotation system y . . _
o . . . Azospirillum brasilensen wheat and maize and reported
aiming to increase mainly the production of straw and grain .. . .
S . . s&gnlflcant yield responses when compared with the non-
yield in no-till systems, as well as reduction of pests an

athogens, among others (Picciatral, 2013) Moculated control.
P gens, g ccietial, ' There is currently an optimistic expectation in relation

Initially, the introduction of wheat in areas originallyto the management of production systems; one of these

covered with vegetation of cerrado faced problems of Cufjérms of management is the associatiommbspirillum

tivar adaptation. Thus, there is need for information 9B\ asilensewith grasses (corn single crop and corn

soil and water management for wheat production in theﬁﬁercropped withJrochloa ruziziensi. Germ & Evrar)

regions, providing increases in crop yield (Souza, 2003)i'n the summer and off-season, in many regions of the
The no-till system is adopted for wheat production irBrazilian cerrado. Thus, the cover crop cultivation,

Brazil, and knowledge on previous crop covers and theérreceding wheat irrigated by spraying may result in
residual effe(?ts on succeeding crops is essential forir%reased grain yield, enhancement of plant residues left
correct adoption of the system. on the soil surface (straw), which is fundamental to the

T'he numerous .crop species previously CUIt'Vate.’glustainability of no tillage system in the long term and,
provide variable residual effects, and the recommendatlﬂlgnce' to reduce the costs of nitrogen fertilizer in the

is the use of those with greater potential for increaSi%cceeding wheat crop.
yield of economic crops (Aitet al, 2001), since the actual |, this context, the objective of this study was to

amount of nutrients used by the new crop will depend ngl 5| ate the influence of the preceding crop, consisting of
only on the capacity of nutrient and cycling accumulation,, m and jrochloa ruziziensisand topdress nitrogen rates,

aswellas the.timing bghNeen the decomposition of biomagg e development and grain yield of no-tillage wheat in
and the period of higher demand by the new cropq . aitude cerrado region.

(Bredemeier & Mundstock, 2001).
Nitrogen is an important nutrient for the crop and magjA TERIAL AND METHODS
be limiting for the growth of plants when not adequately )
supplied (Oliveiraet al, 2005). Howevera significant Experimental area
portion of the nitrogen applied as mineral fertilizer is lost This study was carried out in theaching and
through leaching, denitrification and volatilization. ThusResearch Farm of the Universidade Estadual Paulista “Ju-
the major challenge in N management is to increase thede Mesquita Filho”, located in Selviria, MS, 51° 22' W
amount absorbed by plants, and, at the same time, decrezma 20° 22’ S, 335m altitude, in the 2011/12 agricultural
the losses due to the complexity of soil and plantear The soil is classified as an Oxisol, epi-eutrogtiic,
interactions (Nunest al, 2011). clayey according to Embrapa (2013)he area was
Previous crops play an important role in this interactiomriginally occupied by cerrado vegetation and has been
and the management adopted can benefit the succeedintjivated with annual crops for almost 30 years. The
crop. Plant-growth-promoting bacteria can help, by differeslimate is defined as tropical humid with rainy season in
mechanisms, in nitrogen nutrition of crops (Sefaal, summer and dry in winter (4, according to KoppefThe
2008).According toAlvarezet al (1996), bacteria of the average annual temperature is around 25 °C, annual rainfall
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396 Michelle Traete Sabundjieet al.

of 1.330 mm, and average relative humidity of 66%ingleUrochloa ruziziensisvas sown at 0.45 m between
(Centurion, 1982). Figure 1 shows 10-day rainfall value®ws at a density of 20 kg Heof seedsUrochloa
and maximum and minimum air temperature recorded durimgziziensisintercropped with corn was sown in furrows
the wheat experimental period. between rows 0.45 m apart from corn rows at a density of
A composite soil sample was collected in the aredp kg ha of seeds.

consisting of 20 sub-samples, taken from the 0.00to 0.20 m Sowing of corn hybridcAG 8088 PRO was held on
layer and homogenized for chemical analysis, accordimgbvember 3, 2011. Initial chemical fertilization in furrows
to Raijet al (1996), with the following results: P (resin) =ysed 300 kg heof the formulation 04-30-10. Before sowing,
12 mg dn?; organic matter = 15 g dfnpH (CaCl) =5.1;K,  corn andJrochloaseeds were inoculated with thie-V5

Ca, MgAland H +Al = 2.6; 26; 13; 1 and 16 mmam?®,  andAb-V6 strains, in the shade, with 200 g of peat inoculant
respectivelyand S =1 mg dn?; V% =73. with 2x108 viable cells per gram of commercial product per

Experimental design 25 kg of seeds.

Th . N di domized block Sidedress application of 30 kg*hBl in the form of
© SXperment was arranged In a randomized bIoghk, iy m sulfate was carried out at the V5 corn growth

design. The treatments were arranged in a 8x4 factorle%

desian. with four replications. The first factor consisted sfageUrochIoawas not fertilizedAfter corn harvest, the
esign, ourreplications. 'he firstfactor consiste 0<:overcropwas desiccated with glyphosate (1.920 a.i. g ha

L{? and, three days aftenechanically mowed at the height

cover crops, with or without seed inoculation wah 0f0.10 m above the ground.

brasilense(corn; corn inoculatedy). ruziziensis U. o
ruziziensisnoculated; corn ¥ ruziziensiscorn inoculated Wheat was sown on 08/05/2012 and irrigated by

+ U. ruziziensis corn +U. ruziziensisinoculated: corn sprinkling. Cultivar IAC 373, with high potential for grain

inoculated 4U. ruziziensisnoculated). The second factoryiEId in both dryland farming conditions and irrigated by

consisted of four nitrogen rates (0, 30, 60 and 90 Ky hzSPrinkling, was mechanically sown with a no till seeder/

topdressed to the wheat crop. The experimental pIcRﬁsrtilizer drill, at the spacing of 0.17 m between rows and
. ) )

consisted of six 5m-long rows. The harvested area fggnsny f)f 4_00 viable seeds’m _ o

sample collection considered the four central rows of each Application of 250 kg habasic fertilization to wheat

plot, discarding 0.50 m from the end of each.row was performed using the formula 04-30-10. Nitrogen was
_ _ _ _ applied approximately at 25 DAE, using 0, 30, 60 and 90 kg
Experiment implementation and conduction hat N, according to the treatments, distributed by hand

Single corn was sown at a spacing of 0.90 m betwe@fpngside rows, using urea (45% N) as N souhfer
rows and 5.4 plants per furrow met@n the same date, fertilization, the area was irrigated with 13 mm of water to
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2300 5% XA xA7 %% TR 30,00
é‘ZR.O i i?‘!:i’(’ 2 ;
= o + 25,008
£20,0 - | 3
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5.0 - 110,00

0.0 L ! T o T T T - T - T T T T 5.00
I R I I I T Rt S S S ¢
S AR R A 2

10-day periods observed
Raimnfall ~—e— Min. Temperature === Max. Temperature
Source Weather tion at the Hydraulics and Irrigation Laboratory FEIS - UNESfpared by Sabundjian 2012.

Figure 1: Rainfall (mm/ day) and maximum and minimum temperature (°C) obtained in the experimental area during the wheat
growing season in Selviria MS, 2012 agricultural year
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incorporate the fertilizer into the soil and avoid losses hipoculated withAzospirillumin areas under pastures of
volatilization the Atlantic Forest. In such work, the authors also

Broadleaf weed control was carried out with the postonfirmed the growth hormone production (IAA - indole
emergence herbicide metsulfurom methyl (3 a.ij B89 acetic acid) for alAzospirillumisolates, relating this fact
DAE. During the dry season, the water was supplied teith the greatest accumulation of dry matter
the crop by a center pivot irrigation system, with water Table 1 also shows that the single corn inoculated with
depth of approximately 13 mm and 3-day irrigation intervaAzospirillum brasilens@roduced on average 25% more

] . vegetation cover than the treatment without inoculation,
Agronomic evaluation which produced the least amount of vegetattosimilar

Dry matter mass of previous cover crops wagesult was obtained by Quadros (2009) studying the
determined after mechanical mowing by collecting planioculation ofAzospirillumspp. in seeds of corn genotypes
residues in a 0.25 m2 square at two points of each plot. Th@wn in the Rio Grande do Sul, and found increased root
material was taken to the laboratadyied in a forced air volume in the evaluated cultivars and increased dry matter
oven at 65 °C to constant mass, quantified and extrapolatgid of shoots of corn plants inoculated withospirillum
to kg ha' Leaf nitrogen content was determined byrasilense which seems to be related to the increased
collecting 20 flag leaf blades per plot during floweringphotosynthetic activitySimilarly, Reis Jret al. (2008)
which, after drying, were ground invéiley mill and then  reported increased dry matter and nutrient accumulation
digested by sulfuric acid, as described by Malaveti. by two corn genotypes inoculated wigzospirillum
(1997). Head number pefmas determined at harvest byamazonensander different nitrogen rates.
counting the number of heads at two points of 1-m row n addition, according to Okon¥anderleyden (1997),
within the harvest area of each plot, and expresseé as the symbiosis betweeAzospirillumssp and corn and
Hectoliter mass was determined by weighing a 0.25 L whegétweenAzospirillum ssp andUrochloa would reduce
sample, adjusting the mass to 13% moisture and convertiz@duction costs with nitrogen fertilizers and cause less
to 100 kg L*. Grain yield was determined by collectingenvironmental impact.
three 4-m central rows from the harvest area in the plots. On the other hand, among the intercropping treatments,
The plants were harvested by hand and threshegbse without inoculation of corn ardrochloa with
mechanically then the grain mass was determined anaizospirillumshowed the highest production of vegetation
transformed to kg hia(13% wet basis). cover (10,422 kg h8. The other treatments had at least
. . one of its components (corn drochlog) inoculated and

Satistical analysis separated by only 0.45 m between rows. Nobetggsl

Data were examined by analysis of variance and Fteg#004) discussed that the soil microbial community
Means of cover crops were compared by the Tukey testahylated by the environment and by substrate availability
5% probability The efect of nitrogen rates was analyzedensure different types of relationships (competitive,
by polynomial regression. The analyses used the softwg{gagonistic, associative and symbiotic) between its

SIS\AR (Ferreira, 2007). components, which allows the control of growth and
activity of each species, avoiding population explosion
RESULTSAND DISCUSSION and promoting soil microbiological equilibrium.

Seedling emergence occurred uniformly for all Nuneset al. (2011) explained that studies on the
treatments, on 13/05/2012, five days after sowing. Fulifluence of crop residue left on the soil surface in the
flowering occurred at 50 DAE and the crop had a totgield of wheat in succession are relatively recent, which
cycle of 108 days. During the experiment, there was rehows the importance of the results obtained in this study
water restriction, lodging or plant health problems that

could interfere with the development of plants. N leaf content

) The N content in wheat leaves at the beginning of
Dry mass of previous cover crops silking were adequate, according to the nutritional
Table 1 shows significant dérences between standards recommended by Raigl. (1996), considered
treatments, and those without intercropping had the largéstbe between 20 and 34 g*drhere was interaction
amounts of straw in the treatments withlochloa between vegetation cover and topdress nitrogen rates for
ruziziensismainly inoculatedrochloa ruziziensisnvhich  leaf nitrogen content @ble 1).
produced more than 11.3 Mghaf plant residues onthe  The unfolding of the interaction between vegetation cover
soil surface, and both differed significantly from the cormand nitrogen and its effect on leaf nitrogen content are shown
treatments. SimilarlyReis Jr et al (2004) found more in Table 2.The unfolding of the covers in the rates showed
bacterial associations idrochloa species that were the influence of the vegetation cover in @esence of
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nitrogen fertilization and at the rate of 90 kgtt\a Inthe  results for leaf nitrogen fitted to an increasing linear
absence of nitrogen fertilization, corn inoculated witliunction. On the other handieixeira Filhoet al (2008),
Azospirillumhad higher leaf nitrogen content than cormvaluating the agronomic performance of wheat cultivars
without inoculation andUrochloawith inoculation. This in response to plant population and nitrogen fertilizer
increase may be associated with the effect the bactergported that the leaf N content fitted to a quadratic function
promote on root growth of plants, caused by the inductian relation to N rates, with the point of maximum N content
of growth-promoting substances such as auxin arethieved with the application of 100 kg*é. The results
cytokinin (Okon & Labandera-Gonzalez, 1994). of this study agree with thoseTdixeira Filhoet al (2010),
Hungriaet al (2011) argued that diazotrophs, besidewho reported the influence of N rates on N leaf content of
providing the supply of nitrogen to inoculated plants, mawheat, obtaining linear fits in 2006 and quadratic fits in
stimulate growth and accumulation of dry matter masg2007, with point of maximum estimated content with the
benefiting crops in succession. Howewenen the rate of application of 163 kg haof N. Despite the positive
topdress N was 90 kg fiathe leaf nitrogen content wasresponses of leaf N content to nitrogen fertilization, the
higher in the treatment where the previous crop was nostudy was conducted in an irrigated area, which helped in
inoculated corn, which was higher than the corn inoculatelletter fertilizer utilization and subsequently in the
than the intercroppings corn Wrochloa without incorporation of this nutrient into plantéfter N
inoculation, corn +Urochloa inoculated and corn application, irrigation was performed with a water lamina
inoculated +Urochloainoculated. This result is becauseto incorporate the nitrogen source applied (urea) because
nitrogen is a very dynamic nutrient in the soil and plardgf some limitations on its gfiency.
residues, and the use of topdressed N was not optimized
due to losses through leaching and volatilization, making Head number per square meter
the inoculation with diazotrophs very important for mine- There was interaction between vegetation cover and
ral nutrition and preservation of natural resources. topdress nitrogen rates for the wheat head numibadteT
As for the unfolding of nitrogen rates in the vegetatiod). The unfolding of the interaction between vegetation
cover it was found that in the treatments where theovers and nitrogen and its effect on the head number are
previous crop was cortjrochloa, Urochloainoculated shown inTable 3. Analysis of the unfolding of covers in
and the intercropping corn inoculatedUtochloa the the rates shows the influence of vegetation cover in all

Table 1:Average values of production components and yield of wheat growrferedtfcover crops and nitrogen rates in no-tillage

Treatments Dry M. (kg ha)  Leaf N (g kg?) Heads (m?) HectoliterM. (kg) Yield (kg ha?)
Cover crop (C)
Corn 7,459 e 40.95 415.44 83.77 3,507
Corn Inoculated (1) 9,289 cd 40.54 437.87 83.71 3,593
Urochloa 10,884 ab 39.53 357.35 84.36 3,243
Urochloalnoculated (1) 11,272 a 39.43 386.76 84.13 3,185
Corn +Urochloa 10,422abc 40.07 373.90 83.12 3,728
Corn (1) +Urochloa 9,654 bed 42.01 354.04 83.17 3,526
Corn +Urochloa(l) 9,140 cd 40.45 330.52 84.19 3,477
Corn (I) +Urochloa(l) 8,691 de 40.16 384.19 83.57 3,319
N Rates (kg h3 (D)
0 37.95 334.56 83.26 2,954
30 39.18 359.38 84.05 3,290
60 41.27 403.13 84.10 3,663
90 43.02 422.98 83.60 3,881
C 16.63 2.12 7.50” 1.73s 3.07
F Test D 32.01" 20.45" 2.62s 30.38"
CxD 4,93 3.38" 1.50¢ 2.69
LSDC 1,448.10 2.49 55.28 1.54 461
CV (%) 6.36 5.63 13.27 1.67 12.19

** * and " - significant at 1 and 5% probability by the F test and non-significant, respectively;
Means followed by the same letter are not significantly different by the Tukey test at 5% probability;
LSD - least significant difference by the Tukey test.
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topdress N rates. When the wheat did not receive topdrésgospirillumin the soil along the wheat cycle is important
N, the best result was obtained when the previous crégr a better competition with native microorganisms, which
was corn inoculated, which was statistically different fronare less efficient in colonization and biological fixation of
treatments cultivated on corn straw intercropped withutrients in grasses.
Urochloa, except for the treatment corn inoculated + However additional nitrogen inputs have great
Urochloawitthout inoculation. importance for the photosynthesis, thanks to the
Topdress of 30 kg hanitrogen resulted that the considerable increase in pigments responsible for capturing
treatments with the smallest ear numbers pBevere those solar enggy through the thylakoid @iz & Zeiger 2004).
managed on straw bfrochloawithout inoculation, corn + Cazetteet al (2007) studied the response of wheat and
Urochloa inoculated, and corn inoculatedWrochloa triticale cultivars to nitrogen in no-tillage. They observed
inoculated. Howeverat the rate 60 kg Hanitrogen, the that, in relation to topdressing nitrogen, the data fitted to
treatments that differed from the others, with the lowest quadratic equation, in the 2004 harvest,yegrardless
head numbers perfmvere intercropped in the same way athe cultivar with plants reaching the est number of
the previous rate, but this time, those with corn inoculatedctiims with 79.2 kg haN, and the largest number of heads
Urochloawithout inoculation and corn without inoculationwith 75.7 kg ha N.
+ Urochloainoculated had the lowest means. Teixeira Filhoet al (2010) evaluated rates, sources and
Topdress of 90 kg aN showed same trend astimes of application of nitrogen in no-till irrigated wheat.
topdress of 60 kg HaN, and the smallest head number§hey found that the N rates positively influenced the
per nt were obtained in treatments witlochloawith or  number of heads per?im 2007, and, fitted to a quadratic
without inoculation (&ble 3). Zagoneét al. (2002) function, had the maximum value achieved with the estimate
discussed that all wheat production components can113 kg h& N.
benefit to a greater or lesser extent from nitrogen, except In this studydespite the treatments not having showed
the plant population. Wheat has the characteristic of fillingtatistical differences for the variable hectoliter mass, all
in gaps in the crop by producing tillers with fertile headsjalues were above 78, which adds greater value to the
making up for possible sowing problems. cereal at the time of marketingg@le 1).
The unfolding of nitrogen rates in the vegetation cover .
(Table 3) showed that in the treatments with the previous Wheat grain yield
crops corn, corn inoculated, corn inoculatedrechloa There was interaction between cover crops and topdress
inoculated or corn non-inoculated Wrochloa non-  nitrogen rates for grain yieldgble 1) The unfolding of the
inoculated occurred a linear increase with topdress N raté¥graction between cover crops and nitrogen rates and its
and that the effect of these previous covers combinétfect on grain yield is shown ifable 4.The unfolding of
with supply of 90 kg h&N met the demand of wheat forthe cover crops in the N rates showed that without the
the production of heads pef.ivloreoverthe presence of nitrogen fertilizey the treatment wittJrochloa without

Table 2: Leaf nitrogen content of wheat grown orfeliént cover crops and nitrogen rates in no-tillage

N rates (kg Hip

Cover crops 0 30 60 90

g Kg
Corn 35.68 bc 39.24 40.97 4793 a WRL"
Corn Inoculated (1) 41.27 a 39.88 41.39 39.64 d ns
Urochloa 37.36 abc 37.45 39.46 43.86 abcd @RL"
Urochloalnoculated (1) 33.67¢c 38.22 41.20 44.63 abc GRL"™
Corn +Urochloa 39.20 ab 40.99 39.59 40.50 cd ns
Corn (l) +Urochloa 39.41 ab 40.57 41.95 46.11 ab @RL"
Corn +Urochloa(l) 40.09 ab 38.64 40.39 42.67 bed ns
Corn () +Urochloa(l) 36.98 abc 38.43 39.97 39.27d ns
LSD 4.99

** and " - significant at 1 probability by the F test and non-significant, respectively;

Means followed by the same letter are not significantly different by the Tukey test at 5% probability;
LSD - least significant difference by the Tukey test;

RL — linear regressiort? y = 35.1820 + 0.1282x (R2 = 0.9%);y = 36.3090+ 0.7106x (R2 = 0.83);

@y = 34.0515 + 0.1195x (R2 = 0.99);y = 38.7853 + 0.0716x (R2? = 0.90).
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inoculation was inferior to the intercroppings corn without The unfolding of nitrogen rates in the cover crops
inoculation +Urochloa without inoculation and corn showed a linear increase with topdress N application to
inoculated #Jrochloawithout inoculation oAzospirillum  the treatments with corn (increase of 36% - 18 sacks),
brasilenseThese treatments produced about 50% more (L80ochloa(88% - 33 sackslJrochloainoculated (60% - 26
sacks of wheat), which points out the importance of thgacks) and corn non-inoculatetdrochloanon-inoculated
crop that preceded the wheat. (21% - 12 sacks). These increases represent gains in yield
Topdress of 30 kg haN to the treatment of corn and decrease in the use of mineral fertilifentegrated
inoculated withAzospirillum brasilenséncreased properly with the choice of the previous crops to provide
significantly wheat yield (17 sacks of wheat),good input of dry matter mass and at the same time not
corresponding to 38% more in the increase of yield thaaompromise the establishment of succeeding crops. The
that ofUrochloawith and without inoculation. There were excess plant material might cause some problems related
no statistical differences for the rates of 60 and 90 Kg h#o the good establishment of succeeding plants due to the
N in the treatments with the different cover crops. difficulty in straw-cutting operations and the correct

Table 3: Number of heads per?mof wheat cultivated on diérent vegetation cover crops and nitrogen rates in no-tillage

N rates (kg fip

Cover crops 0 30 60 90

n
Corn 327.94 ab 440.30 a 450.18 ab 457.32 ab ORL"™
Corn Inoculated (1) 426.47 a 437.06 ab 458.83 ab 54412 a @RL"™
Urochloa 329.41 ab 329.41b 383.82 abc 386.77 bc ns
Urochloalnoculated (1) 358.83 ab 385.29 ab 391.18 abc 411.77 bc ns
Corn +Urochloa 279.41b 386.77 ab 392.65 abc 436.76 abc GRL"™
Corn (I) +Urochloa 332.35ab 363.24 ab 352.94 bc 367.65 bc ns
Corn +Urochloa(l) 313.24b 333.82b 344.12c 330.88¢c ns
Corn (1) +Urochloa(l) 308.82 b 329.12 b 465.30 a 468.53 ab @RL"™
LSD (5%) 110.57

** and " - significant at 1 probability by the F test and non-significant, respectively;

Means followed by the same letter are not significantly different by the Tukey test at 5% probability;
LSD - least significant difference by the Tukey test.

RL — linear regressior? y = 323.8248 + 1.1470x (R? = 0.7®);y = 364.4110 + 1.6323x (R2 = 0.70);
@y = 272.2070 + 1.5931x (R? = 0.88);y = 292.6472 + 2.0343x (R2 = 0.66). I: Inoculated

Table 4: Grain yield of wheat cultivated on tifent cover crops and nitrogen rates in no-tillage

N rates (kg fip

Cover crops 0 30 60 90

kg Ha
Corn 2914 ab 3.541 abc 3.571 4.003 MRL"
Corn Inoculated (1) 3.052 ab 3.690 a 4.053 3.814 @RQ"
Urochloa 2.270b 2.658 c 3.765 4.278 ®RL"
Urochloalnoculated (1) 2.570 ab 2.752 bc 3.289 4.128 @RL"™
Corn +Urochloa 3.421a 3.446 abc 3.896 4.147 ®GRL"
Corn (1) +Urochloa 3.340a 3.596 ab 3.365 3.802 ns
Corn +Urochloa(l) 3.108 ab 3.215 abc 3.221 3.465 ns
Corn (I) +Urochloa(l) 2.958 ab 3.521 ab 3.346 3.453 ns
LSD (5%) 922

** and " - significant at 1 probability by the F test and non-significant, respectively;

Means followed by the same letter are not significantly different by the Tukey test at 5% probability;
LSD - least significant difference by the Tukey test.;

RL — linear regression; RQ — quadratic regressiry, = 3012.9107 + 10.9845 x (R2 = 0.90);

@y = 3023.9184+ 34.2940x — 0.3092x? (R2 = 0.9T)y = 2173.3436 + 23.7661x (R? = 0.97);

@y = 2403.4992 + 17.3659x (R? = 0.98);y = 3333.5023 + 8.7559x (R? = 0.92).
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deposition of seed in the ground, allowing appropriat€ ONCLUSIONS

conditions for germination. . . . .
. . Wheat had increased yield when grown in succession
Nuneset al. (2011) reported that the yield of no-till . . L
. . to corn intercropped witlrochloa ruziziensisboth
wheat was influenced by two factors studied (green . - . .
. . LT |r)[oculated withAzospirillum brasilensen the summer
manures and topdress nitrogen rates), with significan

interaction between them. These authors pointed out that The increase in topdress nitrogen rate up to 90 kg ha
among the evaluations, the nitrogen content in wheRgovides grain yield increase in irrigated wheat using the
leaves and the number of seeds per head were the g&gehloa ruziziensissingle corn and cornrochloaas
indicators of how topdress nitrogen fertilization and greepf€ceding vegetation cover

manures influenced significantly in achieving greater wheat
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