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Abstract 
 
The use of alternative inputs, derived from the fermentation of fresh organic matter, exerts significant importance in the 
pasiculture in partial substitution to synthetic commercial fertilizers.An experiment was conducted in the period from 2013 to 2014 
to evaluate the effects of bovine biofertilizer and nitrogen, on leaf mineral composition of macronutrients, micronutrients and 
sodium and productivity of yellow passion fruit. The treatments were arranged in randomized blocks with three replicates and nine 
plants per plot, using the factorial scheme 5 × 2, referring to the bovine biofertilizer applied to the soil in the liquid form (B) in the 
proportions in water (W) of 0 (0B + 4W); 25 (1B + 3W); 50 (2B + 2W); 75 (3B + 1W) and 100% (4B + 0W), in the soil without and with 
nitrogen. The bovine biofertilizer was applied  at level of 4 L plant

-1
 of each proportion in water, at 7 days before and 90 days after 

transplanting of the seedlings with aged 50 days from fruit seeds well developed in size, oblique shape and mass and the nitrogen 
was applied to every 30 days after transplantation of the seedlings until the end of the experiment. The plants, in general, were 
adequately supplied in N, Mg, S, B, Cu and Zn, but deficient in P, K, Ca, Cu, Fe and Mn at the beginning of flowering. The highest 
fruit production of 30.75 t ha

-1
 were obtained from the plants on soil with 100% of bovine biofertilizer and with nitrogen. Due to 

the superiority of fruit productivity in plants with biofertilizer bovine and nitrogen compared to those treated with only bovine 
biofertilizer,  it is verified that the organic input does not substitute the nitrogen for the cultivation of the yellow passion fruit.  
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Introduction 
 
Yellow passion fruit is a native tropical fruit tree with 
economic importance in the fruit production system of Brazil 
in the last 40 years and currently occupies a prominent place 
in the national fruit growing (IBGE, 2017; Melleti et al., 
2011). The preference for the consumer, low planting time, 
small and medium-sized crop cultivation, rapid return on 
investment and distributed income during most of the year 
makes it attractive and viable to growers (Meletti, 2011; 
Cavichioli et al. al., 2017). 
 Among the factors that contribute to the expansion of the 
cultivated area with passion fruit, investments are included 
in research aimed at soil fertility and mineral nutrition of 
plants (Cavalcante et al., 2012a; Cavalcante et al., 2012b). In 
recent years, mineral nutrition has been seen as one of the 
factors that contribute most to the increase in productivity 
and quality of yellow passion fruit (Nascimento et al., 2011; 
Venâncio et al., 2013), which is still low and (Furlaneto et al., 

2014), mainly in soils of tropical regions that are generally of 
low and medium fertility (Natale et al., 2012). 
Among the nutrients most absorbed by yellow passion fruit, 
nitrogen (N) is the most absorbed by the crop (Venâncio et 
al., 2013). The essentiality of nitrogen is attributed to the 
formation of several compounds essential for growth and 
production, highlighting proteins, photosynthetic pigments 
and the constituents of nitrogenous bases of nucleic acids 
(Taiz et al., 2017). 
The nutritional supply to yellow passion fruit is made with 
synthetic inputs of proven efficacy, but the high price of 
these inputs in the market (Menezes et al., 2012) and the 
national and international consumer demand for products 
without the use of synthetic commercial inputs justify 
(Pacheco et al., 2004). In addition, the use of the nutrient 
supplementation method in the treatment of plant diseases 
has been proposed. Organic residues of animal origin may 
contribute to the partial substitution of mineral fertilization, 
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increasing soil fertility, solubility and availability of nutrients 
already existing in the soil (Lehmann and Kleber, 2015). 
In this context, the bovine biofertilizer is a source of 
microorganisms that biologically solubilize macro- and 
micronutrient-containing compounds, increasing plant 
availability (Ahmed et al., 2011, Mohammadi and Sohrabi, 
2012). In addition, the application of bovine biofertilizer to 
soil improves physical properties, increases water dynamics 
and macroporous space that stimulates root growth (Li et 
al., 2017). 
In the literature, there is information that justifies the use of 
the bovine biofertilizer, in isolation and simultaneously with 
mineral fertilizers, in the nutritional status and yield of some 
crops, including yellow passion fruit (Silva Júnior et al., 2013 
Oliveira et al., 2014; Aguiar et al., 2017). The innovative 
character refers to the possibility of reducing the costs of 
production in partial substitution of the bovine biofertilizer 
to the synthetic mineral fertilizers like the nitrogen for the 
yellow passion fruit. The objective of this study was to 
evaluate the effects of biofertilizer bovine and nitrogen on 
leaf nutrient content and yield of yellow passion fruit. 
 
Results and Discussion 
 
Macronutrient contents in leaf dry matter of yellow passion 
fruit plants 
 
Except for calcium and sulfur leaf composition, the 
interaction between bovine biofertilizer and nitrogen did not 
significantly interfere in the leaf accumulation of the other 
macronutrients. The levels of N and P were influenced by 
the isolated action of the bovine biofertilizer, it was also 
verified that the potassium and magnesium contents did not 
respond to the effects of the bovine and nitrogen 
biofertilizer doses nor the interaction between them 
(Additional Table 3). Except for iron that was not interfered 
with by any source of variation, the other micronutrients 
and sodium and plant productivity were influenced by the 
interaction between bovine biofertilizer and nitrogen.  
The absence of significant effects of the sources of variation 
and the interaction between them in potassium and 
magnesium leaf contents, despite the high concentration of 
K

+
 and Mg

2+
 in cattle manure and K

+
 was provided from 90 

DAT as chloride potassium, may be a response of the 
antagonistic interaction between Ca

2+
 and K

+
 and Mg

2+
 

(Ranade-Malvi, 2011), interfering with the availability of 
both nutrients to plants. 
 The N contents in the leaf dry matter of the plants 
(Fig. 1A) did not fit any regression model, so they were 
represented by the mean value of 40.62 g kg

-1
 of N. This 

average content, although inferior to the amplitude of 46.5 
to 50.8 g kg

-1
 reported by Nascimento et al. (2011), similar to 

the 40 g kg-1 of N in passion fruit developed in the soil with 
bovine biofertilizer and fertilization with NPK (Cavalcante et 
al., 2012b) and is included in the range of 40 to 50 g kg

-1
, 

considered adequate by Malavolta et al. (1997) for culture at 
the beginning of flowering. 
 The nutritional adequacy of the plants in the 
macronutrient is a response to the amount of nutrient 
contained in the bovine biofertilizer applied a week before 
and every 90 DAT in the area of passion fruit projection, 
since it is the nutrient most absorbed and required by the 
plants (Venâncio et al., 2013). According to Lehmann and 

Kleber (2015), organic residues from the bovine biofertilizer 
exert beneficial effects on the soil, increasing fertility, 
including the availability of nitrogen to the plants. 
Although the increase of the biofertilizer applied to the soil 
increased the levels of P in leaves from 2.55 to 3.45 g kg

-1
 

(Fig. 1B), the plants at the beginning of flowering were 
deficient in the nutrient. Comparison, the values resemble 
the average content of 3.3 g kg

-1
 (Rodrigues et al., 2009), the 

variation of 2.5-3.0 g kg
-1

 (Nascimento et al., 2011) and 2.8 g 
kg

-1
 (Cavalcante et al., 2012b) in yellow passion fruit plants 

established in the soil with bovine biofertilizer and mineral 
fertilization with NPK. 
When considering that the plants produced at an adequate 
level in the respective articles mentioned above and in the 
work under consideration up to 30 t ha

-1
, superiority is 

verified in comparison to the national average that is below 
15 t ha

-1
 (IBGE, 2017). This productivity evidences that the 

extraction of P by the plants may have been enough to the 
growth, development of the vegetative, reproductive organs 
and formation of the fruits. 
 Potassium leaf contents did not respond to the effects of 
any of the sources of variation and had a mean leaf content 
of 13.93 g kg

-1
 (Additional Table 3). The value indicates that 

yellow passion fruit plants were deficient in the 
macronutrient, which is potassium-balanced when it 
accumulates between 25 and 35 g kg

-1
 of K

+
 in the leaf dry 

matter. The results express that the bovine biofertilizer adds 
potassium, however, the content of the element in the input 
is considered median (Additional Table 1), which entails in 
nutrient deficiency to the plants. In addition to these 
inconveniences, the addition of bovine biofertilizer at 90 
DAT may have increased the population of microorganisms 
(Marrocos et al., 2012) that consume potassium reducing 
availability to plants. 
 In spite of the increase of the bovine biofertilizer, 
in the soil without nitrogen, to increase the foliar calcium 
contents from 3.96 to 4.55 g kg

-1
 in the treatments without 

(zero) and with the maximum estimated dose of 38.9% of 
the organic input; while the increase of the biofertilizer 
concentration from 0 to 100% linearly reduced the 
accumulated levels of the macronutrient in the soil plants 
with nitrogen (Fig. 1C) from 6.10 to 4.25 g kg

-1
. The increase 

of Ca
2+

 was 14.9% and the decrease of 25.4%, respectively, 
between the plants of the soil without and with addition of 
nitrogen, but always with superiority in the treatments with 
nitrogen, but is far below the amplitude of 15 to 20 g kg

-1
 

presented by Malavolta et al. (1997) as sufficient for yellow 
passion fruit. Similar behavior was also recorded by 
Rodrigues et al. (2009) and Nascimento et al. (2011) in 
passion fruit plants under increasing levels of biofertilizer 
and mineral fertilization with NPK.  
Even considering the total calcium added by the nutrient rich 
organic matter (8.05 cmolc dm

-3
) in the preparation of the 

pits, two additions of bovine biofertilizer, a week before and 
90 DAT that also added the element (Additional Table 2), 
and a 90% DAT fertilization with 20 g plant

-1
 of P2O5 (20% 

Ca
2+

) were not enough to adequately supply the plants in 
calcium. However, it is important to note that in the field, 
the plants did not emit visual symptoms characteristic of 
calcium deficiency. According to Malavolta et al. (1997) and 
Radane-Malvi (2011), the low levels may be a consequence 
of antagonistic effects of Ca

2+
 with other elements such as 
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Na
+
 and K

+
 in the soil, promoting reduction in the absorption 

of the element by plants. 
Like potassium, foliar magnesium contents were not 
influenced by the sources of variation studied, but the plants 
were nutritionally balanced in the nutrient. The mean value 
observed was 3.62 g kg

-1
 between the plants of the 

treatments with biofertilizer, regardless of the application of 
nitrogen or not, and exceeds the variation of 1.5 to 3.5 g kg

-1
 

as suitable for cultivation (Malavolta et al., 1997). 
The increase of the doses of bovine biofertilizer inhibited the 
accumulation of S in the yellow passion fruit leaves in the 
soil plants without nitrogen (Fig. 1D). The increase of the 
organic input from 0 to 100% reduced from 14.96 to 8.61 g 
kg

-1
 of leaf sulfur. In nitrogen treatments, the S contents in 

the passion fruit leaves did not fit any regression model, 
presenting a mean value of 12.13 g kg

-1
. 

The results are in agreement with Nascimento et al. (2011) 
that recorded levels of S between 9 and 15 g kg

-1
 in passion 

fruit plants treated with increasing levels of biofertilizer and 
fertilization with NPK. Cavalcante et al. (2012b) determined 
S contents close to 10 g kg

-1
 in the leaf dry matter of passion 

fruit plants under the application of bovine liquid manure. In 
both situations, both the contents of the present work and 
the authors mentioned above are greater than the range 
accepted as sufficient to the culture that 3 to 4 g kg

-1
 

(Malavolta et al., 1997). As the main source of sulfur to the 
plants is the organic matter, the manure applied in the 
preparation of the pit and the biofertilizer (Additional Table 
2) may have increased the levels of this element in the dry 
leaf matter of the plants. 
 
Micronutrient and sodium contents in leaf dry matter of 
yellow passion fruit plants 
 
The increase in bovine biofertilizer linearly increased leaf 
boron content from 25.8 to 59.2 mg kg

-1
 and from 50.5 to 

58.7 mg kg
-1

, respectively, in soil plants without and with 
nitrogen fertilization (Fig. 2A). The increases of B were 
129.5% and 16.2%, between the plants of the soil without 
and 100% and without and with 41% of the concentration of 
the biofertilizer in the soil without and with addition of 
nitrogen and, in general, with superiority in nitrogen 
treatments. 
The results showed that, at the beginning of flowering, the 
plants had adequate levels of boron that is, inserted in the 
range of 40 to 50 mg kg

-1
 (Malavolta et al., 1997). 

Comparatively, the values exceeded the variation of 20.9 to 
31.9 mg kg

-1
 in plants grown in the soil with bovine 

biofertilizer and mineral fertilization with NPK (Nascimento 
et al., 2011). The adequate supply of B plants is due in part 
to the high available levels of the soil element before 
starting the experiment (Additional Table 1), to the increases 
provided by the manure used in the preparation of the pits 
and to the bovine biofertilizer supplied one week before 
planting and every 90 DAT until the end of the experiment. 
Copper contents increased from 6.95 to 17.7 mg kg

-1 
with 

increasing addition of organic matter in the soil with 
nitrogen. In the treatments without addition of N the values 
did not fit any mathematical model and were represented by 
the average content of 10.52 mg kg

-1
 (Fig. 2B). These results 

are superior to the 5 to 8 mg kg
-1

 variation recorded by 
Rodrigues et al. (2009) in passion fruit plants treated with 
biofertilizer “supermagro” and potassium, but are well 

below the 93.3 mg kg
-1

 presented by Cavalcante et al. (2008) 
in yellow passion fruit plants treated with bovine 
biofertilizer. Yellow passion fruit adequately supplied with 
copper should contain between 10 and 20 mg kg

-1
 

(Malavolta et al., 1997). 
 This means that in the soil without addition of mineral N 
(urea 45% N) the plants were adequately supplied to the 
element, but, the soil plants with N, except under the 
biofertilizer levels above 60%, were unbalanced in Cu. The 
increase of copper in the plants due to the levels of bovine 
biofertilizer in the soil with N is a response of the greater 
availability of the element in the soil due to the higher 
concentration of the doses. On the other hand, the addition 
of N to the soil accelerates the microbial activity and the 
decomposition of the organic matter releasing copper to soil 
solution, in addition to the nitrogen causing antagonism with 
the copper, reducing its absorption (Ranade-Malvi, 2011). 
The leaf content of iron did not respond to any of the 
sources of variation and the average content was 96 mg kg

-1
, 

which indicates deficiency of the orchard at the beginning of 
the flowering of the plants and according to Malavolta et al. 
(1997), passion fruit requires between 120 and 200 mg of 
micronutrient per kg of dry matter leaves. 
In the soil without nitrogen addition, the manganese 
contents were reduced from 336.31 to 191.89 mg kg

-1
 by 

increasing the biofertilizer provided. On the other hand, in 
the soil with Mn levels were elevated from 205.46 to 292.98 
mg kg

-1
 in the soil without plants and at the estimated doses 

of 47.7% of bovine biofertilizer (Fig. 2C). These values 
significantly exceed the average content of 23.3 mg kg

-1
 of 

micronutrient in yellow passion fruit plants treated with 
bovine biofertilizer (Cavalcante et al., 2008). 
The reduction of manganese contents in the plants of 
treatments without N could have been provided by the 
reduction in the absorption of the element due to the lower 
availability in the soil of the respective treatments. The 
increase of the bovine biofertilizer in the soil can reduce the 
availability of micronutrients due to the complexation as 
recorded by Primo et al. (2011). In the soil with nitrogen, the 
organic matter decomposition is almost always faster and 
should favor the microbial action resulting in greater 
mineralization of nutrients, so the treatments with the 
presence of mineral N provided higher levels of manganese 
in relation to the soil without supply. At the beginning of 
the flowering period, the plants had foliar levels of 
manganese below the 400-600 mg kg

-1
 range and were 

therefore deficient in the micronutrient (Malavolta et al., 
1997). However, the values exceed the variation of 121.42 to 
145.60 mg kg

-1
 of leaf Mn presented by Menezes et al. 

(2012) in yellow passion fruit fertilized with bovine 
biofertilizer. The amplitude of 110 to 135 mg kg

-1
 obtained 

by Gondim et al. (2009) in yellow passion fruit under mineral 
fertilization with NPK.   
Despite the significant action of the interaction between 
bovine × nitrogen biofertilizer, the zinc leaf contents did not 
fit any mathematical model and, therefore, were 
represented by the average values 44,69 and 37,15 mg kg

-1
, 

respectively, in the soil plants without and with nitrogen 
(Fig. 2D). Despite the lack of adequacy to the regression 
models, mean values are higher than the 25.13 and 28.86 
mg kg

-1
 of Zn presented by Pacheco et al. (2017) in passion 

fruit manure fertilized with cattle manure in Visconde do Rio 
Branco, Minas Gerais.  
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Fig 1. Content of nitrogen (A) and phosphorus (B)  in dry matter leaf of yellow passion fruit  plants, as a function of bovine 
biofertilizer, and calcium (C) and sulfur (D), as a function of the interaction between bovine biofertilizer and nitrogen applied to soil. 
 

 
Fig 2. Content of boron (A), copper (B), manganese (C), zinc (D) and sodium (E) in dry matter leaf of yellow passion fruit  plants, as a 
function of the interaction between bovine biofertilizer and nitrogen applied to soil. 
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Fig 3. Fruit productivity of yellow passion fruit fruits, as a function of the interaction between bovine biofertilizer and nitrogen 
applied to soil. 
 
 
Yellow passion fruit plants were nutritionally balanced in 
zinc, with contents between 25 and 40 mg kg

-1
 (Malavolta et 

al., 1997). Ahmed et al. (2011), reported that there are 
microorganisms in the biofertilizers that solubilize the 
micronutrients, mainly the zinc, resulting in greater 
availability in the soil solution and greater absorption by the 
plants. The leaf contents of sodium independently of the soil 
without and with nitrogen increased linearly as a function of 
the levels of bovine biofertilizer (Fig. 2E). The contents were 
elevated from 209.6 to 279.35 mg kg

-1
 and from 244.44 to 

299.24 mg kg
-1

 with increases of 33.6 and 22.4% among the 
plants without and with the highest level of biofertilizer, 
respectively, in the soil without and with addition of 
nitrogen in the form of urea. 
Although it is not an essential nutrient to yellow passion 
fruit, the sodium content accumulated in the leaves 
generally exceeds the sum of the micronutrients boron, 
copper and iron. On the other hand, despite this superiority, 
the contents are markedly lower than the variation of 1.3 to 
3.1 g kg

-1
 reported by Cavalcante et al. (2008) and from 2.2 

to 2.5 g kg
-1

 by Gondim et al. (2009) in the same crop, 
respectively treated with bovine biofertilizer and 
conventional mineral fertilization, both situations under 
irrigation with water without risk of salinity to the plants. 
 
Fruits Productivity 
 
The increase of the biofertilizer doses associated with the 
application of nitrogen increases the fruit yield of the plants, 
but the isolated application of the organic input reduces the 
productive capacity of the crop (Fig. 3). In the nitrogen 
treatments the yield was elevated from 16.85 to 30.75 t ha

-1 

corresponding to a gain of 82.5%. This increase, in response 
to the bovine and nitrogen biofertilizer association, is in 
agreement with Cavalcante et al. (2012b) and Oliveira et al. 
(2014) concluding that yellow passion fruit and finger 
pepper (Capsicum baccatum) produced more in the soil with 
bovine biofertilizer and mineral fertilization with NPK. 
On the other hand, in the soil without nitrogen the 
productivity was reduced from 17.99 to 14.81 t ha

-1
, with the 

increase of the bovine biofertilizer levels, resulting in a loss 
of 17.7%. This situation differs from the literature in which 
the bovine biofertilizer, in the great majority of cases, 
stimulates the growth and production of the plants as  

 
observed by Aguiar et al. (2017) in yellow passion fruit. The 
reduction can be a response of the increase in the 
population of microorganisms in the soil, such as fungi and 
bacteria, 20 or 25 days after the organic input. Morocco et 
al. (2012) that initially consume or immobilize N and K, 
including phosphorus (Mohammadi and Sohrabi, 2012) and 
may induce temporary nutritional deficiency and, in effect, 
inhibit growth and productive capacity of plants. 
The superiority of the plants with bovine biofertilizer and 
nitrogen in relation to those treated with only the organic 
input, even considering the beneficial effects (Oliveira et al, 
2014), the respective input does not replace the mineral 
fertilizers in the yellow passion fruit crop, as presented by 
Cavalcante et al. (2012b) in plantations, respectively treated 
with biofertilizer and NPK, biofertilizer. Despite the decline 
in nitrogen-free soil plants, except for the lowest value 
(14.81 t ha-1), the other yields exceed the Brazilian 
productivity average that is below 15 t ha

-1
 (Furlaneto et al., 

2014; IBGE, 2017). The yields of Aguiar et al. (2017), Pacheco 
et al. (2017) and Uchôa et al. (2018) that were 12.5, 9.2 and 
5 t ha

-1
, respectively, in plants under organic fertilization 

cultivated in the States of Paraíba, Minas Gerais and Acre. 
 
Materials and Methods 
 
Characterization of experimental location and soil 
 
The experiment was conducted at the Macaquinhos 
property, Remígio municipality, Paraíba State, Brazil; at 6° 
53' 00'' south latitude, 36° 02' 00" west of Greenwich 
meridian, at an altitude of 470 m. The climate of the 
municipality is type As', hot and humid (Alvares et al., 2013), 
with average temperature of 24° C, relative humidity of the 
air ranging from 70 to 80%, with average annual rainfall less 
than 900 mm and rainy season concentrates between the 
months of March and July.  
The soil of the experimental area, by the criteria of the 
Brazilian Soil Classification System - SiBCS (Embrapa, 2018), 
is a Cambisol, well drained and sandy texture. When 
considering that the highest proportion of roots of yellow 
passion fruit is concentrated in the first 0.4 m, soil samples 
were collected in the 0-0.4 m layer for chemical 
characterization of fertility and physical (Additional Table 1) 
using the suggested methodologies by Embrapa (2017). 
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Experiment set up and conduction 
 
The experimental design was in randomized blocks, in the 
factorial scheme 5 × 2, with three replications and nine 
plants per plot. The sources of variation refer to five levels of 
bovine biofertilizer in the soil without and with nitrogen in 
the form of urea (45% of N). The yellow passion fruit used in 
the experiment was the "Guinezinho" access, which is widely 
cultivated in the State of Paraíba, because it presents 
rusticity to the climatic inclement weather of the region and 
productivity above the national average when well managed 
(Aguiar et al., 2017). 
The bovine biofertilizer (B) was obtained by anaerobic 
fermentation of equal volumes of 100 L of fresh manure 
from lactating cows and 100 L of non-saline and non-
chlorinated water for 30 days in the shade (Santos, 1992), 
analyzed chemically as irrigation water (Richards, 1954) 
(Additional Table 2) and applied one week before and every 
90 days after transplanting the seedlings - DAT diluted in 
water (W) at the levels 0% (0B + 4W), 25% (1B + 3W), 50% 
(2B + 2W), 75% (3B + 1W) and 100% (4B + 0W) of each 
mixture in an area of 0.8 m

2
 of the plant stem in the center 

of the area. 
The pits were opened in the dimensions of 0.4 × 0.4 × 0.4 m 
in spacing of 2.5 × 4.0 m. The substrate consisted of material 
from the first 0.2 m of soil, together with 10 dm3 of P, K, 
Ca

2+
 and Mg

2+
 rich manure. The bovine manure was 

chemically characterized (Embrapa, 2017) and had pH = 8.1; 
P = 722 and K

+
 = 2,710 mg dm

-3
; Na

+
 = 0.13; Ca

2+
 = 8.05; Mg

2+
 

= 4.81; H
+
 + Al

3+
= 4.04 cmolc dm

-3
; C = 16.46; OM = 28.37; N 

= 1.44 g kg
-1

 and S = 0.071 kg kg
-1

. As for the micronutrients 
contained the contents of 0.14, 1.16; 20.37; 40.48 and 5.31 
mg dm

-3
 respectively of B, Cu, Fe, Mn and Zn.  Because 

bovine manure is rich in P, K, Ca
2+

 and Mg
2+

, none of the 
nutrients were supplied to the pits. 
The transplanting was done in the first week of September 
2013 when the seedlings were with aged 50 days and were 
obtained of the fruit seeds well developed in size, oblique 
shape and mass. The system of conduction of the plants was 
in a simple flat-bladed no. 12 wire, installed on top of 
cuttings at a height of 2.2 m. Irrigation was done by drip 
irrigation with two emitters per plant, Katif type and mean 
flow rate of 3.75 L h

-1
, installed one to the East and one to 

the West of the stem in the distance of 0.20 m, providing 
daily 4 L plant

-1
 day

-1
 until the first 60 DAT, 8 L plant

-1
 day

-1
 of 

the 60 DAT at flowering and 12 L plant
-1

 day
-1

 of the 
flowering until the end of the experiment (Gondim et al., 
2009). 
The mineral fertilization after the transplanting of the 
seedlings was done using the suggestions of Borges and 
Souza (2010), but because the cattle manure is concentrated 
in K and P, the nutrients were applied from 90 DAT. Nitrogen 
from urea was applied at the level of 10 g plant

-1
 of N at 30 

and 60 DAT, after that age at the monthly dosage of 20 g N 
plant

-1
 until the penultimate month of the experiment. From 

90 DAT, potassium in the form of potassium chloride (50% K) 
was applied at the same frequencies and dose of nitrogen 
(1N:1K) and phosphorus in the form of single 
superphosphate (20% P2O5, 20% Ca

2+
, 12% S) at the level of 

40 g plant
-1

 of P2O5 at 90 DAT and every three months. The 
values total 15 fertilizations with nitrogen, four with 
phosphorus and 13 with potassium, totaling 280, 160 and 

260 g of N, P2O5 and K plant
-1

 in the experimental period. 
These values total 622, 800 and 520 kg ha

-1
 year

-1
, 

respectively of urea, simple superphosphate and potassium 
chloride. 
 
Variables analyzed 
 
At the beginning of flowering, at 110 DAT, three nitrogen 
fertilizations (30, 60 and 90 DAT), one potassium at 90 DAT 
and two applications of the bovine biofertilizer (one week 
before and 90 DAT) were collected from each (N, P, K, Ca, 
Mg and S), micronutrients (N, P, K, Ca, Mg, and S), 
respectively, from the terminal shoot of the healthy medium 
productive branches (Malavolta et al., 1997). B, Zn, Mn and 
Cu) and sodium in the dry matter using the methodologies 
recommended by Embrapa (2017).  
The fruits were harvested at the beginning of physiological 
maturation (Vianna-Silva et al., 2010), in order to obtain the 
yield of the crop through the product between the 
production per plant and the number of plants per hectare 
(1,000 plants ha

-1
), expressed in t ha

-1
. 

 
Statistical analysis 
 
The data were submitted to analysis of variance by the F test 
(p <0.05). The averages for nitrogen fertilization were 
compared by the F test, which is conclusive for two factors 
from the same source of variation. The means referring to 
levels of bovine biofertilizer were evaluated by regression 
(p> 0.01 and p> 0.05). The data were analyzed using SAS 
statistical software version 8.0. 
 
Conclusion 
 
Plants at the beginning of flowering were balanced in N, Mg, 
S, B, Cu and Zn, but deficient in P, K, Ca, Fe and Mn. The 
highest yields were obtained in the plants of the treatments 
with bovine biofertilizer and nitrogen from urea. The bovine 
biofertilizer in the soil without nitrogen inhibits the 
productive capacity of the yellow passion fruit "Guinezinho" 
access. The bovine biofertilizer does not replace nitrogen in 
the cultivation of yellow passion fruit. 
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