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Cowpea yield on soils with residues of NPK and natural phosphate
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ABSTRACT

The cultivation of cowpeafgna unguiculatgL) Walp] can be an important alternative in succession to maize in
areas of degraded pastures due to the use of residue from fertilizgr shis, we aimed to evaluate the productivity of
cowpea as a successor culture to ugaeorn doses of reactive natural phospAadel and combinations with NPK.

The experimental design was a randomized block design in a split plot with four replications. The fertilizer was applied in
previous cultivation (crop) using four phosphate doses in the foAradfnatural phosphate: 50, 100, 200 and 300 kg

ha* of P,O, and the sub-plots in combination with NPK, NK, NK + liming, and control (no liming and fertilizer). The
cowpea yield components were evaluated in this work. The residug®,éfdf the natural phosphate increased the
phosphorus content in the plant and influenced the number of grains per pod. The residual effect of NK+ liming and only
NK showed better results for the variables grain yield, number of pods per plant, number of seeds per pod and dry mass
of aerial part. The residual effect of NPK showed better results for the mass of 100 grains.

Key words: Arad phosphate; liming; soluble phosphatgna unguiculata

RESUMO

Rendimento de feijdo-caupi em solos com residuos de NPK e fertilizantes fosfatados naturais
em sucessao a area de pastagem degradada

O cultivo do feijao caupMigna unguiculatgL) Walp] pode ser uma alternativa importante em sucesséao ao cultivo
do milho em areas de pastagens degradas, devido ao aproveitamento do residuo das adubacdes. Com isto, objetivou-s
avaliar a produtividade do feijao-caupi como cultura sucessora ao milho submetido a doses de fosfato natural reativo de
Arad e combinacdes com NPK. O experimento foi conduzido no municipio deABgni doTaua, estado do Pard, em
area de pastagem degradada, onde o solo foi classificado como Lakosamto Distréfico. O delineamento experi-
mental foi blocos ao acaso em parcelas subdivididas, com quatro repAtexdesacéo foi realizada na cultura anterior
(milho) utilizando-se, nas parcelas, quatro doses de fosforo na forma de fosfato nAtacl 5i@, 100, 200 e 300 kg ha
'de RO, e as subparcelas a combinagéo com NPK, NK, NK + calagem, e o controle (sem calagem e ddtiacamy-.
se os componentes de produtividade da cultura do feijao-caupi. Os residuos das d@seprdedhiente do fosfato
natural elevaram a concentracéo de fésforo na planta e influenciaram no nimero de gréos por vagem. O efeito residual
dos fertilizantes NK + calcéario e somente NK apresentaram melhores resultados tratando-se de produtividade de graos,
numero de vagens por planta, nimero de graos por vagem e massa seca da parte aérea. Os residuos da aplicacéo de NF
apresentaram melhor resultado para a massa de 100 gréos.

Palavras chave:calagem; fosfato dérad; fosfato soliveligna unguiculata.
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INTRODUCTION 2007 to December 2008. The soil was classified as
dystrophicyellow Latosol (Embrapa, 2008Yccording to

The cultlvatlorT of cowpea\/{gna.ungwculata(L). the Kdppen classification, the prevailing climate in the
Walp] can be an important alternative in successionto . . . . o
. rgglon isAfi with an average annual temperature of 26 °C,
maize in areas of degraded pastures due to the use of res| Ie .
nd annual average rainfall of 2,604 mm.

from fertilizers. These areas are usually abandoned by - .
. . . The area was initially not used for 15 years, previously
farmers and left outside the farming process, leading to . .
. . used to pasture, where cutting down of trees and burning
deforestation of new areas of native forests (Neves JunH)r . . S .
ad been carried out with no application of fertilizers and

et al, 2013) Alternatives must be sought for the recovery, . . . . .
. . . ~’soil correction, which contributed to degradation.
and the reform of pasture in relation to the incorporation . . . .
Before setting up the first experiment (corn), soil

of new areas through the traditional process of forest
. . . _ . Samples were collected from the 0.0 to 0.2m laybose
cutting and burning for economic and environmental issue . .
chemical and physical analyses (Embrapa, 1997) resulted

(Costeet al, 2013).

. . o ipto: pH (KCI) = 4.8; P = 2.7 mg dfnK*= 0.04 cmoldm?,
) The a.valla?m:]y of.ph:)sphotr.us inthe 50|.Is”|s m:;luenct.e(gc,i++ = 0.23 cmaldm?; Mg = 0.23 cmaldnT; V% = 8.9;
y a series of chemical reactions, especially adsorptiof), .. <o avion (M%) = 66t = 1.0 cmoldm? OM
The soluble phosphates provide more rapidly the eleme_na e _ e
. .= 15.94 g kg; fine sand = 462 g kig coarse sand =351 g
for plants, howevethey adsorb more strongly in the soil

) . . . kg?; silt =177 g kg; and clay = 100 g ki Contents of P
than the rgactlve_ phosphate Wh'_Ch‘ |n_ wrn, prowdesv\?%re extracted by Mehlich 1 (0.0125 mdlaf H,SO, + 0.05
longer lasting residual effect despite their slow and gradu- 2

mol L of HCI).
al solubilization (Freitast al, 2009). In highly weathered . ) . :
. X . . . . This work used a random block experimental design a
soils of the humid tropics, this element is considered the

limiti trient for plant productivity due to its | split plot design with four replications, where each plot
MOstIMIANG nutrient for prant proauctivity due to IS 1oW o asured 84 trand the subplots had 22.rim the previous
availability (Novaiset al, 2007).

, four d f phosph lied int
Phosphorus has been often supplied in the form c;op (corn), four doses of phosphorus were applied into

. . e plots: 50, 100, 200 and 300 kg b&P,O. in the form of
soluble phosphate at sowing. Howewbie use of resi- P goapr.Q;i

dual power of lower cost alternativ ; h nArad natural reactive phosphate (30%soluble in citric
ual power ot lower cost allernative sources such as aa}:id) and combination with NPK (50 kg N + 60 kg gDP

tural reactive phosphate can be an efficient managem%%g +51 kg hd K.0), NK (111 kg ha urea +84 kg of
practice in sequential crop/livestock integration SyStemS'otassium chlorifje)’ NK + liming (111 kg haf urea + 84
The average yield of cowpea beans in the state of P réhal otassium cr’ﬂoride + liming) and control (no NK
reaches 720 kg Heaccording to the Secretaria Algri- g p. ) . . 9 .
i ! _and no liming). The lime used in the experiment presented
cultura do Para (2013), but crops of BRS-Guariba cujtlva]5RNT of 77%, in which 2.59 t Ravere applied, calculated
in which technologies such as fertilization are used, ha%e ’ . i
. - by the exchangeable aluminum method. Cultivar BRS 106
reached 1,590 and 2,211 kg'h@alvéoet al, 2013; -
o . . corn was used as indicator plant.
Teixeiraet al, 2010), with the expectation to reach or The area was tilled using mechanized removal of the
exceed 3’009 kg Ha__ . - . ., existing vegetation (shrubs) and then plowing followed
The chemical fertilization and liming used in the middl light harrowing. Lime was applied with mechanical

regl_on of northeastern Para are generally.lnadequate. tributor and incorporated into the soil by harrowing, 90
carried out. In a survey conducted in the region, Carvalr(ljnglyS before plantingirad natural phosphate was applied
et al. (2002) found that farmers who use fertilizer

S - . at a single dose to the soil surface one day before sowing.
applications do not use the most efficient formulations f

P . Soluble phosphate at total dose and half of N and K of the
each case, often because of lack of scientific information L . .
coOmbinations were applied at corn sowing. The second

Thus, it is necessary to explore ways to develop, . ot N and K was applied in topdressing 40 days
continuous and sustainable systems of soil managem Ater sowing

including bringing back to the farming process the altere After corn harvest in May 2008, the area was mowed

areas, now marginalized. Thus, the objective of this Stu%’ith mechanized mowefThe spontaneous remaining

was to evaluate the residual powerAofd reactive . . . 2
S : . vegetation was desiccated with glyphosate-based herbicide
phosphate and the combination with fertilizers on the .
. . using 3 L ha of the commercial product. Cowpea BRS
productivity of cowpea crop in recovered areas.

Guariba cultivar was sown on corn straw in the same plots
MATERIAL AND METHODS wit.h manual seedematracg spaced by 0.65 x 0.20 m,
using three seeds per hole.
The experiment was carried out in the municipality of Plants were collected from an area of 1 oheach
SantoAntonio doTaua (1°03'58"S and 48°03'26'\&7 m  subplot during flowering for the determination of dry matter
above sea level), in the northeast of Para state from Januamg nutrient concentration in the plant. This material was
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dried in an oven with forced air circulation at 60 °C for 7NPK, although it did not differ from the results of the
hours. Then, weighing was carried out and dry mass valtreatment NK + limestone (Figure 2C). Remarkable increases
was obtainedAfter that, some of the material was groundn yield of cowpea in response to phosphate fertilization
to determine the phosphorus concentration in plant tisswand the use of limestone and chemical fertilizers were
Before harvest, pods were collected from eighteepbserved in degraded areas of small farmers in the
plants of the subplots to determine the number of po#iunicipality of Irituia, also in the state of Para (Oliveira &
per plant and number of grains per p&deld was Galvao, 1999).
determined from the pods harvest from the useful area of Cowpea crop yield showed differences for residues of
each subplot at full maturity of grain. The mass of grairi§e combination of applied fertilizers (Figure 3A).
was determined after moisture correction to 188mlyses Treatments NK + liming and NK were superior to others,
were performed according to the RulesTesting Seeds - producing 1,021 and 1,001 kgtaf cowpea, respectively
RTS (Brasil, 2009). and the NK treatment did not differ from the others. This
Thus, the evaluated variables were, as follows: yiel@lighlights the importance of fertilization and liming at the
number of pods per plant, number of grains per pod, weigHt@l crop yield, since when no fertilizer was applied, yield
of 100 grains, dry weight of the aerial part and phosphort#s significantly lower
concentration in the plant. The dry matter of the aerial part (DMAP) showed better

The results were submitted to analysis of varianceSults in NK and NK + limestone treatments, which
analysis by comparing the residual fertilizationAad ~ Produced about 100 kg henore than the other treatments
natural phosphate doses and combinations of fertilizekisigure 3B). Th.es.e results demonstrate_ the beneficial resi-
by the Tukey test at 5% probabilitfhe efect of Arad dual effect of liming and nat_gral reactive phosphate for
natural phosphate doses was studied by regressigi/Pea crop, .e.ven'when fertilizers were used.The.reSI.du-
analysis. Statistical analysis was performed using 1ol effect of fertilizer in the cowpea cultivar BRS-guariba in

software SISWR (Ferreira, 201). conventional system was observed by Gabta (2013),
RESULTSAND DISCUSSION _ 235 r A
s 25 "
Residues of doses dfrad natural phosphate = 2as |

influenced, alone, the number of grains per pod (GV) ar s
the concentration of phosphorus (P) in cowpea plants.g
significant increase for all studied variables was found -2 25T
the residues of fertilizer combinations, except for ths 23
content of phosphorus in the plant. No significant effecrs 225
were found in the interaction of residues of dosesadl £ 22 |
natural phosphate with fertilizer combinations.

Content of phosphorus in the plant (Figure 1A) an ,,
the number of grains per pod (Figure 1B) were adjusted
linear regression model, in relation tg@Pdoses oArad 56
natural phosphate. The fact that significance was four B
only for the content of phosphorus in plant tissue and fi_ 134 1
the number of grains per pod in residues @ Rioses 132 |
fromArad natural phosphate may be related to a high la g
of P in the soils. In highly weathered soils of humid tropi§,

y=0.0014 x +2.0653
R*=0.96%*

Concent

2
93
T

50 100 150 200 250 300 350

(=1

ns per pod

13
y =0.0042x + 12.098

cal areas, P is considered the most limiting nutrient f(s 128 | R =0.92%

plant productivity (Novaiset al., 2007).According to é 126

Freitaset al (2009), the reactive phosphates exhibit slovZ a |

and gradual solubilization, providing longer lasting resi

dual effect than soluble phosphates that are adsorbed m e :

rapidly to the sail. 12 : : . . : : :
The number of pods per plant (PP) was lower in tr ’ 0o DolsigofAraflO(()PzOQ BO

treatment that received NPK only (Figure 2A). For th%igure 1: Concentration of phosphorus in the plant (A) and

number of grains per pod (GP), NK + limestone and NKymber of grains per pod (B) of cowpea according to the doses
treatments were superior to the others (Figure 2B). TlaeArad reactive natural phosphorus. *: significant(B.05);

mass of 100 grains (M100) was higher in the treatment witfi significant (P< 0.01)
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whose yield was 1,187 kg fidarger than that found in In this experiment, the residual effects of the use of natural
this studyThese same authors obtained similar results fthosphate provided significant gains in the yield of
the results of this work in the production of dry matter ofowpea, indicating good alternative in phosphorus release
the aerial part (1,500 kg fip in succeeding crops in poor fertility areas.

The residual déct of Arad natural phosphate and It is noteworthy that natural phosphates, suchrad
fertilizers on NK+ liming treatment provided a yield 30%natural phosphate, are presented as alternatives to restore
higher than the regional average (720 k§) hsuggesting the quality of degraded pasture areas inAh®azon,
that with the improvement of soil fertilitxowpea crop because the solubilization of these materials is,sidwich
may present high yield gains. From this, it is inferred thdavors greater availability of phosphorus over time (Guedes
in suitable nutritional conditions, the crop can betteet al, 2009). This information has environmental and
express its productive potential, increasing the finaconomic importance because these fertilizers are natural
production. and cost much less than industrial phosphates and reduces

The application of rock phosphate has providethe risk of contamination.
relative efficiency of 50 to 55% when compared to soluble

phosphate, for the cowpea yield in the first crop and in the ¢ a A
subsequent crop, the residual effect of rock phosphate;;,, - ¥
was equal to soluble phosphate (Maloth & Presad, 1976).
< 980 - b
= b
15 - a A B 940 A [
B ab > J_
é 14 - ab 900 -
g 13 1 7 860
] ) NPK NK-+Cal NK sc
& 1
B 12 1
2 15 a B
3 11 A ab
= 7
10 = 147 L
NPK NK+Cal NK 5C g b
g 1371 ]
& Il
15 -
3 B g 12 1
14 4 a a
& g 11
9 Z
g 13 . b i
< 1o T NPK NK+Cal NK scC
5 10 -
_§ . Figure 3:Yield (A) and dry matter of the aerial part (B) of
§ 11 cowpea according to the residual effect of combinations with
Z fertilizers.
10
NPK NK-+Cal NK e

CONCLUSIONS

The residual power of the fertilizer provided cowpea
yields higher than the regional average.

ab
The highest yields were obtained when using the NK
c + limestone and NK fertilizers.
' The application ofArad reactive natural phosphate

0
i
O

DN

[N

) .
=

together with NK + limestone increased grain yield when

100 grain mass (g)
=

compared to joint application with NPK.

—_ = N
o) O (e]
1 1

be
NPK NK+Cal NK SC AKNOWLEDGEMENTS
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. . To Conselho Nacional de Desenvolvimento Cientifico
Figure 2: Number of pods per plant (A), number of grains per 6ai CNPJ (Nati IC il for Scientifi d
pod (B) and 100 grains mass (C) of cowpea bean according to ﬁ;gecno Og'_co - q (Nationa OunF:I Or_ cientiiic an
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