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Sweet potato is the fourth most 
consumed vegetable in Brazil. It is 

cultivated in all the Brazilian geographic 
regions, especially in the South and in 
the Northeast ones. In the Brazilian 
Northeast region, sweet potato plays 
an important social role, since it is an 
energetic food source, which is part 
of the food chain of the poorest social 
strata. Additionally, it is more cultivated 
and spread in the regions which are close 
to the big consumer centers (Soares et 
al., 2002). Besides of its importance, 
sweet potato presents a low average 
yield (6,8 t ha-1), caused, among other 
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ABSTRACT
In Northeastern Brazil, the sweet potato is cultivated in small 

farms, in a family farming systems, constituting themselves an 
alternative way for the generation of food, employment and income. 
This study aimed to assess the effect of cattle manure levels and 
biofertilizer concentrations on the sweet potato cultivar White 
Queen productivity. The experiment was carried out from March 
to September 2007 at the EMEPA Experimental Station in Lagoa 
Seca, Brazil. The experimental design was randomized blocks, in 
split split plot 6 x 4 x 2 + 1 scheme, with four replications. The plots 
consisted of cattle manure levels (0, 10, 20, 30, 40 and 50 t ha-1), the 
subplot of biofertilizer concentrations (0, 15, 30 and 45%) and the 
sub subplots consisted of methods of biofertilizer application, to the 
soil or leaves. Also, there was an additional control treatment using 
N, P and K mineral fertilizer. Commercial and total root productivity 
was evaluated. The levels of 30.8 and 31.2 t ha-1 of cattle manure 
were responsible for the highest commercial and total sweet potato 
root productivity (17.4 and 13.1 t ha-1, respectively). Biofertilizer 
concentrations of 29 and 28%, applied to soil and to leaves provided, 
respectively, the greatest productivities of total roots (15.4 and 13.1 
t ha-1), whereas concentrations of 30 and 27%, also applied to soil 
and leaves were responsible, respectively, for the highest commercial 
root productivity (11 and 9.7 t ha-1).

Keywords: Ipomoea batatas, organic fertilization, productivity.

RESUMO
Produção da batata-doce adubada com esterco bovino e 

biofertilizante

Na região Nordeste do Brasil, a batata-doce é principalmente 
plantada por pequenos produtores em sistema de agricultura fami-
liar, constituindo-se numa alternativa de alimentação e geração de 
emprego e renda. Este trabalho teve por objetivo avaliar o efeito 
das doses de esterco bovino e de concentrações de biofertilizante 
sobre a produtividade da batata-doce, cultivar Rainha Branca. O 
experimento foi conduzido no período de março a setembro de 2007 
na Estação Experimental da EMEPA, em Lagoa Seca-PB, Brasil. O 
delineamento experimental foi de blocos casualizados, em esquema 
de parcelas subdivididas 6 x 4 x 2 + 1, em quatro repetições. A parcela 
foi constituída de doses de esterco bovino (0, 10, 20, 30, 40 e 50 t 
ha-1), a subparcela de concentrações de biofertilizante (0, 15, 30 e 
45%). A subsubparcela foi representada pelas formas de aplicação do 
biofertilizante no solo e via foliar, aos 20, 30, 40, 50, 60, 70, 80, 90 
e 100 dias após o plantio. Foi aplicado um tratamento adicional com 
adubação N, P e K. Foram avaliadas produtividade total e comercial 
de raízes. As doses de 30,8 e 31,2 t ha-1 de esterco bovino resultaram 
em máximas produtividades total e comercial de raízes de batata-doce, 
17,4 e 13,1 t ha-1, respectivamente. As concentrações de 29 e 28% 
de biofertilizante, aplicadas no solo e via foliar, respectivamente, 
proporcionaram as maiores produtividades total de raízes (15,4 e 
13,1 t ha-1) e as concentrações de 30 e 27%, também aplicadas no 
solo e via foliar foram responsáveis, respectivamente, pelas máximas 
produtividades comerciais de raízes (11 e 9,7 t ha-1).
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reasons, by the poor knowledge about 
the crop organic and mineral nutritional 
necessities (Oliveira et al., 2007).

The utilization of animal organic 
manure is believed to improve the 
quality of soil and to provide economic 
benefits for the vegetable crop growers, 
since it promotes soil fertility by the 
nitrogen accumulation, increasing 
the mineralization potential of this 
element and, consequently, improving 
the nitrogen availability to the crop 
(Galvão et al., 1999). Nonetheless, the 
required manure dose will depend on the 
soil type, texture, structure and organic 

matter content (Trani et al.,1997).
The vegetable crops are benefited by 

the utilization of organic manure, which 
improves crop quality and productivity. 
These benefits are consequences of 
the improvement of many physical, 
chemical and biological soil properties, 
which is provided by the application 
of organic fertilizers (Ferreira et al., 
1993). The cattle manure is the most 
utilized source, especially on soils with 
low organic matter content (Filgueira, 
2000).

Positive effects of organic fertilization 
on productivity have been obtained from 
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some vegetable crops whose roots 
comprise the commercialized product. 
For carrot, Praxedes (2000) verified 
higher production with treatments 
which received cattle manure and cattle 
manure plus biofertilizer, of 22.0 and 
20.3 t ha-1 of roots. For sweet potato, 
Hollanda (1990) obtained the highest 
economic efficiency of root production 
with the application of 40 t ha-1 of cattle 
manure.

Another useful and cheap procedure 
is the employment of biofertilizers 
which are prepared through the aerobic 
digestion of organic material. Those 
liquid fertilizers have been utilized in 
the organic agriculture in substitution to 
the mineral fertilizers (Fernandes et al., 
2000) in order to sustain the nutritional 
balance of the plants and make them less 
susceptible to the pests and pathogens 
(Santos, 2001).

In short cycle crops, as the vegetable 
crops, the utilization of biofertilizers 
must be carried out weekly through spray 
application in order to provide a rapid 
and efficient nutrient complementation 
for a good plant development. Pinheiro 
& Barreto (2000) obtained improvement 
of commercial production of cucumber, 
eggplant, tomato, lettuce and sweet 
pepper as a result of the application 
of a biofertilizer produced with cattle 
manure at 20% in greenhouse and in 
field. In sweet potato, there is almost 
no information about the utilization of 
biofertilizers. It evidences the necessity 
of researches in order to make the 
biofertilizer utilization for this crop 
a feasible alternative fertilization 
method.

The present research work aimed at 
evaluating the production of sweet potato 
depending on different doses of cattle 
manure and different concentrations 
of biofertilizers applied to soil or to 
plant leaf.

MATERIAL AND METHODS

The experiment was carried out 
from May to September 2007 at the 
EMEPA experimental station in Lagoa 
Seca, Paraíba State, Brazil, 6º 58’12’’ 
South latitude, 32º 42’15’’ West 
longitude and 534 m high (Gondim 
& Fernandes, 1980). According to the 

Gaussen bioclimatic classification, the 
3DTH northeastern sub-dry bioclimate 
predominates over this area, which 
presents an average annual rainfall of 
about 1,400 mm.

A c c o r d i n g  t o  t h e  K ö p p e n 
classification, the climate is AS’, 
characteristically hot and humid, 
which presents rainfall events during 
autumn and winter. The soil, according 
to Embrapa (1999), is the Neossolo 
Regolítico Psamítico Típico, with the 
following chemical attributes: pH = 6.5; 
P = 94.76 mg dm-3; K = 121.83 mg dm-3; 
Ca = 3.50 cmolc dm-3; Mg = 0.75 cmolc 
dm-3 and organic matter = 13.1 g kg-1. 
The cattle manure chemical attributes 
were: N= 7.20 g dm-3; P2O5= 3.60 g kg-1; 
K2O= 4.10 g kg-1; C= 105.85 g dm-3= 
C/N= 14/1 and organic matter = 182.07 
g kg-1. The biofertilizer presented the 
following chemical attributes: N = 8.2 
g kg-1; P = 0.44 g L-1; K = 0.65 g L-1; S 
= 0.54 g L-1; Ca = 0.93 g L-1 and Mg = 
0.92 g L-1.

The randomized blocks experimental 
design in the split split plot scheme 6 x 
4 x 2 + 1 with four replications was 
adopted. The main plots were doses of 
cattle manure (0, 10, 20, 30, 40 and 50 
t ha-1), the subplots were biofertilizer 
concentrations (0, 15, 30 and 45%), and 
the sub subplots were two methods of 
biofertilizer application (to the soil or 
to the plant leaves). There was, also, a 
control treatment with mineral N, P and 
K fertilization.

The sub subplots were constituted by 
five 3.50-meter-length furrows, of which 
the central furrow and the two plants 
of each end were eliminated. Thus, the 
sub subplot useful area was constituted 
by four 2.5-meter-length furrows (40 
plants and 10 m2), the subplots were 
constituted by 16 furrows (160 plants 
and 40 m2) and the main plots were 
constituted by 96 furrows (960 plants 
and 240 m2).

The cattle manure was mixed to 
soil fifteen days before planting and 
the biofertilizer treatments were applied 
to soil and to the plant leaf 20, 30, 40, 
50, 60, 70, 80, 90 and 100 days after 
planting.

In order to meet the necessity of 
the useful plants into the tertiary plots, 
three liters of solution (biofertilizer plus 

water) were necessary for each form of 
application (to soil and to plant leaves). 
750 L ha-1 were necessary for each 
concentration treatment.

The biofertilizer was prepared 
following the methodology of Santos 
(1992), which was constituted by 
fermentation during 30 days of a mixture 
of fresh cattle manure and water in the 
proportion of 50% (volume/volume = 
v/v), into a plastic container without 
air. In addition to these ingredients, we 
added 2% of plant ash, 2.5% of chicken 
litter and 1% of limestone. To make 
the system anaerobic, the mixture was 
poured into a 200-liter container, up to 
15-20 cm of the top. Then, the container 
was hermetically sealed and a hose was 
introduced through the lid. The other 
hose end was immersed into water in 
a 20-centimeter container, to allow the 
release of gases.

The plots corresponding to the 
mineral N, P and K fertilization were 
applied, at the planting moment, 30 kg 
ha-1 of N and 10 kg ha-1 of K2O. The top-
dressing was constituted by 60 kg ha-1 
of N and 20 kg ha-1 of K2O split in equal 
parts at 30 and 45 days after planting. As 
sources of N and K2O, amonium sulphate 
and potassium chloride were utilized. 
Considering the P2O5 level presented 
by the soil, phosphate fertilization was 
not carried out.

Forty-centimeter stems of the Rainha 
Branca cultivar of sweet potato were 
used for planting. These stems, which 
were obtained from a nursery close to 
the experimental area, were cut one day 
before planting. At planting, they were 
buried to 10-12 cm depth from its basis 
with a little hook and they were spaced 
0.80 x 0.30 m.

Irrigation was carried out twice a 
week during the dry periods, providing 
adequate moisture conditions for 
the plant development. Hand hoeing 
was carried out in order to keep the 
experimental area free from weeds. 
Considering the absence of pests and 
diseases, actions for their management 
were not performed.

Harvesting was carried out 110 
days after planting, at the sweet potato 
physiological maturity point, and 
total and commercial productivity of 
roots were evaluated. Commercial 

AP Oliveira et al.
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productivity referred to the weight 
of uniform smooth roots, weighting 
80 g or more, according to Embrapa 
(1995). The results were submitted to 
variance and regression analysis at 5% 
of significance.

RESULTS AND DISCUSSION

Cattle manure dose, biofertilizer 
concentration and the application 
method influenced significantly (p<0.01) 
total and commercial yield of sweet 
potato roots. In regression analysis, 
the average values of productivity 
depending on cattle manure doses and 
biofertilizer concentrations matched 
quadratic models (Figures 1 and 2).

The highest total and commercial 
productivity of roots were 17.4 and 13.1 
t ha-1 obtained with 30.8 and 31.2 t ha-1 
of cattle manure, which represented a 
yield improvement of 35.2 and 41%, 
respectively, in comparison to the 
productivity obtained without cattle 
manure application (Figure 1). Santos et 
al. (2006) obtained improvement of 54% 
for commercial productivity of sweet 
potato roots through the application of 
32 t ha-1 of cattle manure. The highest 
yield obtained by these authors for 
commercial root production percentage 
is, possibly, due to the higher dose of 
cattle manure and to its higher content 
of nutrients (N = 8.2 g kg-1; P = 5.2 g 
kg-1 and K = 4.9 g kg-1), in relation to 
the cattle manure used in the present 
research work.

To w a r d s  t h e  b i o f e r t i l i z e r 
concentration, the highest total root 
yields were 15.4 and 13.1 t ha-1, obtained 
with the concentrations of 29 and 
28%, applied to soil and to leaves, 
respectively (Figure 2). Nevertheless, 
the concentrations of 30 and 27%, 
also applied to soil and to leaves 
resulted, respectively, in the highest 
commercial yields of roots (11.0 and 
9.7 t ha-1) (Figure 3). Whereas the total 
productivities were respectively 27.7 
and 24.4% higher in comparison to the 
treatments without biofertilizers, these 
values were of 29.4 and 25.3% for the 
commercial yield.

The biofertilizer applied to soil 
improved total  and commercial 
productivity in 2.3 and 1.3 t ha-1 

Figure 1. Commercial (y2) and total (y1) productivity of sweet potato roots according to 
cattle manure levels (produtividade total (y1) e comercial (y2) de raízes de batata-doce em 
função de doses de esterco bovino). Lagoa Seca, EMEPA, 2007.

Figure 2. Total productivity of sweet potato roots according to biofertilizer concentrations 
application in the soil and on leaves (produtividade total de raízes de batata-doce em função de 
concentrações de biofertilizante aplicado no solo e via foliar). Lagoa Seca, EMEPA, 2007.

in comparison to its application to 
the plant leaves (Figures 2 and 3). 
However, Oliveira et al. (2007) obtained 
productivity of 12.9 t ha-1 of commercial 
roots of sweet potato with the utilization 
of cattle manure and a concentration of 
20% of biofertilizer. On the other hand, 
Barbosa (2005) produced 13.4 t ha-1 

of commercial sweet potato roots with 
the application of biofertilizer at the 
concentration of 20%.

The highest commercial root 
productivities obtained through the 
application of cattle manure and 
biofertilizer were higher than the 
Paraíba State average productivity 
(6,8 t ha-1) (Silva et al., 2002) and the 
national average productivity 10 t ha-1 
(Soares et al., 2002). It demonstrates 
those organic insumes are efficient 
for the improvement of sweet potato 
productivity. The highest productivity 
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obtained through the utilization of 
cattle manure and biofertilizer applied 
to soil overcame the national average 
productivity in 3.1 and 1.0 t ha-1, 
respectively. Therefore, these nutrient 
sources can be recommended to the 
sweet potato organic fertilization, mainly 
the cattle manure.

The cattle manure efficiency for 
improving the yield of sweet potato 
commercial roots is, possibly, related 
to its chemical composition, to the 
improvement of the physical and 
biological properties of the soil and to 
the supply of nutrients such as nitrogen, 
phosphorus and potassium. Considering 
the low organic matter content of the 
soil (13.19 g kg-1), the positive results 
obtained through the utilization of cattle 
manure are related to the improvement 
of the soil cation exchange capacity 
and the supply of nutrients to the sweet 
potato plant (Varanine et al., 1993; 
Filgueira, 2000).

The sweet potato response to the 
utilization of the biofertilizer can be 
related to the fact that the application of 
liquid organic fertilizers to the vegetable 
crops can provide higher nutrient 
absorption (Gabaltti et al., 1991; Souza 
& Resende, 2003). The higher sweet 
potato productivities obtained through 
the application of biofertilizer to the soil 
can be related to the balanced supply 

of macro and micronutrients, to the 
longer period of contact between the 
root and the biofertilizer, to the lower 
evapotranspiration and to the higher 
absorption of water and nutrients by 
the sweet potato plant (Cavalcante & 
Lucena, 1987; Galbiatti et al., 1991).

The cattle manure doses and the 
biofertilizer concentrations which 
provided the highest productivities, 
in addition to the initial soil nutrient 
content were enough to match the 
sweet potato nutritional necessities. 
The right use of organic fertilizers can 
supply the plant necessities for some 
macronutrients (Raij, 1991). Likewise, 
Soares et al. (2002) and Santos et al. 
(2006) reported that cattle manure 
application improved the production of 
tuber roots. Furthermore, Oliveira et al. 
(2007) reported improvement of tuber 
roots productivity with the application 
of biofertilizers.

There was no significant difference 
between organic and mineral N, P and 
K fertilization. However, according to 
Filgueira (2000), sweet potato presents 
good responses to the application of 
nitrogen, phosphorus and potassium. 
In the present work, the absence of 
responses to the utilization of N, P and 
K can be related to the high contents 
of P (94,76 mg dm-3) and K (126,83 
mg dm-3), in addition to the quantity of 

nutrients presented by the biofertilizer 
and the cattle manure, which indicates 
these organic fertilizers match the 
nutritional necessities of the sweet 
potato plant.

Some authors verified sweet potato 
responses to the application of mineral 
fertilizers. Oliveira et al. (2006a) and 
Brito et al. (2006) obtained sweet 
potato production improvement as 
effect of application of phosphorus and 
potassium, respectively. Therefore, the 
absence of sweet potato responses to 
the N, P and K fertilization can also be 
explained by nutrient leaching due to the 
excessive rainfall during the experiment 
conduction. According to MeIo et al. 
(2000), nutrients from fertilizers can 
be easily leached, especially nitrogen. 
Oliveira et al. (2006b) reported lower 
production of sweet potato commercial 
roots with high occurrence of rainfall.

Thus, the results which were 
obtained in the present work indicate 
cattle manure and biofertilizer can be 
a good alternative for the sweet potato 
organic fertilization. However, further 
research should be carried out under 
different soil types and rainfall levels 
in order to check them.
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