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A B S T R A C T

The present study aimed to evaluate the morphological characteristics of passion fruit (Passiflora cincinnata Mast.) under 
different levels of nitrogen and potassium, and interactions between these nutrients. The experimental design was 
randomized blocks, with a 4 x 4 factorial arrangement of treatments, three replications per treatment and 48 experi-
mental plots and the experimental unit was composed of one plant. Factors were four doses of N (0, 75, 150 and 300 
mg of N dm-3 of soil, applied as urea, 45 % N), and four doses of K (0, 150, 300 and 600 mg of K dm-3 of soil, applied as 
potassium chloride, 60 % K2O). After 60 days of transplanting the seedlings to pots, stem diameter, leaf number, SPAD 
(Soil Plant Analysis Development) index, leaf area, dry weight of shoot and root were evaluated. The interaction effect 
between levels of N and K was observed when the dry weight of shoot, stem diameter and SPAD index was assessed. 
The greatest growth rate of Passiflora cincinnata Mast. was obtained at doses of 180 to 300 mg of N dm-3 of soil. Potassium 
rates used in this study reduced the potential for accumulation of dry mass of the shoots.

Keywords: Passion fruit, ferlitization, SPAD index, dry matter.

R E S U M O

O presente estudo teve como objetivo avaliar as características morfológicas de plantas de maracujá-do-mato (Passiflora 
cincinnata Mast.) submetidas a diferentes doses de nitrogênio e potássio, verificando as possíveis interações entre estes 
nutrientes. O delineamento experimental adotado foi em blocos casualizados, em esquema fatorial 4 x 4, com 16 trata-
mentos e três repetições, perfazendo 48 parcelas experimentais. Foram definidas quatro doses de N (0, 75, 150 e 300 mg 
de N dm-3 de solo) aplicadas na forma de ureia (45% N), e quatro doses de K (0, 150, 300 e 600 mg de K dm-3 de solo) utili-
zando o cloreto de potássio (60% K2O). Após 60 dias do transplante das mudas para os vasos, foram avaliados diâmetro 
do caule, número de folhas, índice SPAD, área foliar, massa seca da parte aérea e raiz. O efeito da interação entre níveis 
de N e K foi verificado quando foi avaliada a massa seca da parte aérea, diâmetro do caule e índice SPAD. O maior cres-
cimento de Passiflora cincinnata Mast. foi obtido nas doses de 180 a 300 mg N dm-3 de solo. As doses de K utilizadas no 
presente estudo reduziram o potencial de acumulação de massa seca da parte aérea das plantas.

Palavras-chave: Maracujá-do-mato, adubação, índice SPAD, massa seca.
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INTRODUCTION

The species P. cincinnata Mast., popularly known in 
Brazil as “maracujá-do-mato”, “maracujá-mochila” or 
“maracujá-tubarão”, is a widely distributed species 
in South America, and is registered from Eastern 
Brazil to Western Bolivia, in rupestrian field, 
caatinga, seasonal forest and savannah (Nunes and 
Queiroz, 2006). For the fact of being a perennial 
and resistant species to drought, it develops in a 
variety of semiarid region soils under unirrigated 
conditions (Kiill et al., 2010). Its fruits are sold in 
small cities in Brazil, without pesticides and with 
pleasant taste juicy pulp; it is particularly used in 
small home factories, since it is a differentiated and 
tasty product (Kiill et al., 2010; Santos et al., 2012).   

In order to expand and diversify passiflora market, 
the interest of knowing the potential of other 
species belonging to this genus has been grown 
in the country (Wondracek et al., 2012). Among 
the wild native species in Brazil, P. cincinnata, P. 
setaceae, P. nitida are among the best known ones, 
showing the potential for economic use (Oliveira 
and Ruggiero, 2005), being resistant and tolerant 
to pests and diseases, and having good produc-
tivity with flowering during off-season periods 
(Junqueira et al., 2005). Several factors, such as 
the inadequate practice of liming and fertilizing, 
condition the low national average productivity of 
Passifloraceae. Factors such as the type, the doses, 
the seasons and ways to use fertilizers, combined 
with the ignorance of the physical and chemical 
characteristics of the cultivated soil, and espe-
cially the plant nutritional requirement, condition 
the execution of inappropriate management prac-
tices, affecting the growth and the productivity of 
passion fruit vine (Lima, 2005).

In order to reach the establishment of a production 
chain of this species, many management practices 
need to be defined. Despite the efforts made to 
build the knowledge base on P. cincinnata, up to this 
day there is little information on the phenotypic 
plasticity, genetic improvement, mineral nutrition 
and physiological aspects of the plant, thereby 
limiting the conception of management strategies 
for this species.

Nitrogen is an element present in several 
compounds which are essential for the growth and 

development of the plant and its deficiency causes 
generalized chlorosis and induction of leaves and 
fruits abscission (Freitas et al., 2011). Potassium, is 
essential for the maintenance of the hydric status 
of the plant and for the process of opening and 
closing of the stomata, which regulate the assimi-
lation of CO2 and the production of photoassimi-
lates (Rosolem and Steiner, 2014).

Although nitrogen (N) and potassium (K) are 
the most required nutrients by the cultures, the 
frequent plant response to fertilization is more 
dependent on the interaction between these 
elements than on the isolated nutrient (Malavolta 
et al., 1997). Even if N has proven a major effect 
on mass accumulation, many times its contribu-
tion is limited by inadequate K supply (Megda 
and Monteiro, 2010). Potassium is absorbed only 
in the form of monovalent cations and, although 
not incorporated into the organic compounds, 
it plays an important role for water transport, 
fruit formation, and as an activator and enzyme 
cofactor (Pettigrew, 2008). Apart from N, which 
through symbiotic relationships between plants 
and bacteria can be incorporated from the atmos-
pheric air to the soil, the only source of K is the soil 
solution, whose availability is linked to the dyna-
mics of the nutrient content and total K.

Thus, the objective of this study was to evaluate the 
development of Passiflora cincinnata Mast. plants 
under different doses of nitrogen and potassium, 
as well as the interactions between these nutrients.

MATERIALS AND METHODS

The experiment was carried out in the agricultural 
field at the State University of Southwest Bahia 
(UESB), Vitória da Conquista Campus, located at 
14° 53’ 23” S and 40° 48’ 02” W, at 876 m of altitude. 
The annual average temperature varies from 19.5 
to 20.5º C and the annual average air relative humi-
dity varies from 70 to 85%.

Seedlings from light-green-colored seeds of mara-
cujá-do-mato fruit, collected in the agricultural field 
of UESB and native areas in Vitória da Conquista, 
Bahia, were used. In order to break dormancy 
factor, the seeds were heated in a water bath for 
5 minutes at 50°C during the planting, then they 
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were sowed. Plastic bags, size 11x18 cm, were 
used, with a substrate consisting of agricultural 
land and aged corral manure (200L m-3). They were 
conducted under a netting tray with transparent 
plastic cover and black lateral webs, sombrite type 
(50% luminous restriction) and manually watered 
every day. After 75 days from the date of sowing, 
seedlings with four pairs of leaves were trans-
planted, keeping one plant per pot. They were irri-
gated daily to keep the moisture in the pot capacity.

The transplanting of seedlings to pots was made, 
and a moderate typical horizon A of dystrophic 
Yellow Latosols (Oxisols) was used as substrate (0 
to 0.30 m deep). After drying the ground in open 
air, it was sifted through a 6 mm-network for clod-
ding. By means of chemical analysis, mainly for 
soil fertility purposes, the following characteris-
tics were observed (Table 1).

In the planting of seedlings, each pot received P 
(450 mg dm-3), B (0.5 mg dm-3) and Zn (5 mg dm-3). 
As P, B and Zn sources, single superphosphate 
(18% of P2O5), boric acid (17% of B) and zinc sulfate 
(22% of Zn) were used. The nitrogen (N) and potas-
sium (K) doses were divided in two applying dates 
(50% during planting and 50% applied 30 days 
after planting). 

The experimental design was arranged in blocks 
at random 4 x 4 factorial, with 16 treatments (4 
doses of N and 4 doses of K) and 3 repetitions, 
totalizing 48 experimental units. Considering the 
quantitative factors, the relations between depen-
dent variables and N and K dose were quantified 
by regression analysis. Urea (45% N), was used as 
N source (zero, 75, 150 and 300 mg of N dm-3 of 
soil) and potassium chloride (60% K2O) as K source 
(zero, 150, 300 and 600 mg of K dm-3 of soil). 

The gradient of the nutrients in this study was 
determined based on the findings of several 
studies carried out on other species belonging to 
the genus Passiflora. This gradient was established 
in order to explore effects of higher nutrient doses 
on the growth maximizing point (Almeida et al., 
2006). The experimental unit consisted of a plant 
placed in a pot containing 15L (14.33 dm3) of soil, 
arranged in a spacing of 2.0 × 2.5 m, and conducted 
on vertical trellis system with a wire kept at 1.80 m 
high from the ground. At the end of 60 days after 
transplanting the seedlings to pots, evaluations 
of the morphological and physiological charac-
teristics such as stem diameter, number of leaves 
and the SPAD index (index of relative chlorophyll 
content), obtained by portable chlorophylometer 
SPAD 502, Minolta, Japan. Three readings were 
made at a third fully expanded leaf in a basipetal 
direction. In order to obtain the leaf area a leaf area 

integrator was used (LI-3100, LI-COR, USA). To 
determine the dry mass of the aerial part (DMAP) 
and root (MSR) of the plants they were placed in 
paper bags, and identified in accordance with the 
plot and treatment. Afterwards they were sent to 
the Plant Physiology Laboratory, drier in a forced 
air oven at 65°C for 48 h, until constant weight. 

The data were submitted to homogeneity of 
variance tests (Bartlett and Cochran’s test) and 
normality test (Lilliefors). The results obtained 
were subjected to analysis of variance using the 
Statistical and Genetic Analyses System software, 
SAEG® version 9.1. When the effects were deter-
mined to be significant, regression equations 
were calculated; the linear and quadratic models 
were tested using the F test. The models that had 
a probability of error of less than 5% (p < 0.05), 
coefficient of determination higher than 50% and 
biological significance were chosen.

Table 1 - Chemical analysis of the soil used for Passiflora cincinnata Mast. cultivation

pH P K Ca Mg Al H SB t T V M MO

H2O mg dm-3 cmolc dm-3 % g dm-3

6.6 4.0 0.18 4.2 1.0 0.0 1.7 5.4 5.4 7.1 76 0 22
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RESULTS AND DISCUSSION

The interaction between nitrogen (N) and potas-
sium (K) was found for the stem diameter charac-
teristics, SPAD index and dry matter accumulation 
of the aerial part were determined, and also, the 
single effect of N to the leaf area, number of leaves 
and dry weight of roots (Table 2).

The number of leaves and the dry mass of the 
roots followed a quadratic behavior, in response 
to the nitrogen fertilization, reaching up to 32.96 
leaves at the dose of 222.22 mg N dm-3, and 5.95 g 
of dry mass of roots at 180 mg N dm-3, respectively 

(Figure 1A and 1C). After the raise in the values 
of the number of leaves and root dry matter, there 
was a downward trend in those doses which were 
close to the maximum limit of N. The increase in 
the N availability in the substrate, usually results 
in positive effects on the carbon assimilation rate, 
because this nutrient is one of the main compo-
nents of the photosynthetic system (Correia et al., 

2005). However, positive effects of N up to the 
limit of its maximization for number of leaves and 
biomass accumulation occur within a great range 
of concentrations of this nutrient.

Table 2 - Summary of the analysis of variance related to the characteristics of leaf number (LN), leaf area (LA), dry mass of 
roots (DMR), dry mass of the aerial part (DMAP) and stem diameter (SD), SPAD index (SPAD), evaluated 60 days after 
transplanting Passiflora cincinnata Mast. plants

Source DF
Mean Square

LN LA
(cm2)

DMR
(g)

DMAP
(g)

SD
 (mm) SPAD

Block 2 11.646 41760.45 2.086 8.75 0.693 4.591

N 3 68.521* 288590.60** 10.890** 86.391** 0.588 301.552**

K 3 16.243 47049.35 0.723 60.376** 0.616 19.207

K x N 9 21.984 27242.74 2.489 31.496* 1.626**  43.675*

Residual 30 22.935 23971.29 1.715 13.137 0.504 20.145

CV (%) 15.315 16.197 24.232 18.244 11.491 11.260

* p ≤ 0.05; ** p ≤ 0.01; F test.

A CB

A): Ŷ*= 28.52 + 0.0402x - 0.000000005x2   R² = 0.703
B): Ŷ**= 799.8 + 1.188x                                r²= 0.964
C): Ŷ*= 4.3334 + 0.0189x - 0.00005x2             R² = 0.631

Figure 1 - Number of leaves (NL) (A), leaf area (LA) (B) and dry mass of roots (DMR) (C), in Passiflora cincinnata Mast. plants, 
exposed to different doses of nitrogen. * p ≤ 0.05; **p ≤ 0.01; F test.
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Opposite results were verified by Mendonça et al. 
(2007) in yellow passion fruit, showing linear 
behavior for the number of leaves and dry mass 
of the root when exposed to much higher nitrogen 
doses to the already evaluated results in this 
study. Plant biomass accumulation was restricted, 
either at lower or higher N doses than the defined 
nutrient gradient. This effect was characterized in 
studies done by Menegazzo et al. (2011) on papaya 
seedlings, and the quadratic models for the rela-
tions between nitrogen fertilization and root dry 
mass accumulation, aerial part and total biomass 
were defined. Souza et al. (2007) determined the 
quadratic model for the relation between N and 
mass accumulation of the aerial part of sweet 
passion fruit tree, however, the reducing effect of 
N was express at doses higher than 1600 mg dm-3 
of substrate; in a present study, the when N was 
up to 300 mg dm-3 of substrate. This difference 
might be associated to a higher susceptibility of 
Passiflora cincinnata to N. According to Bredemeier 
and Mundstock (2000), the amount of N absorbed 
varies along the plant development cycle, due to 
the amount of roots and the root absorption rate 
per weight unit of the root. Almeida et al. (2006) 
observed the positive effect on the dry mass accu-
mulation of the root with nitrogen fertilization for 
yellow passion fruit. 

For the ratio between the total leaf-area of the plant 
(LA) and the nitrogen dose, a linear model was 
adjusted (Figure 1B). The largest LA (1140.57 cm-2) 
was measured at a maximum dose of 300 mg N 
dm-3. It should be noticed that, although there was 
a reduction in the number of leaves in the N levels 
above 222.22 mg N dm-3, the increasing co-relation 
between the leaf area and the levels of N remained. 
The larger leaf-area of each individual leaf in 
plants at higher N availability was the key factor 
for this behavior. 

Santos et al. (2011) in a trial about different sources 
of N in the initial growth of yellow passion fruit 
tree, observed that the highest average values 
per leaf area, occurred in the treatment using 
urea, when compared with other sources of 
nitrogen. According to Kerpel et al. (2006), conside-
ring the P. suberosa, the additions of N until 300 mg 
dm-3  were associated with increases in leaf area, 
similarly  to the one observed in the present study.

The use of indirect measurements to determine the 
nutritional status of plants is registered in several 
studies (Guimarães et al., 1999; Pôrto et al., 2011). 
Follett et al. (1992) studied the relation between 
productivity and nitrogen concentration in wheat 
leaves, using the SPAD chlorophyll measurer, and 
they observed that it is possible to calibrate the 
chlorophyll measurer to evaluate or predict the 
grain production, nitrogen concentration in leaves 
and NH4

+ + NO3
- availability in the soil.

When the K doses were fixed, because of the N 
doses, the maximum SPAD value reached 47.82, 
45.53, 48.07 and 48.04 respectively (Figure 2A). 
Only a small variation of 2.45 among the values 
mentioned above was observed, indicating an 
upper limit of SPAD index, similar to all K doses 
which were analyzed as a function of the N 
gradient.

For plants that did not receive potassium fertiliza-
tion, the linear model, characterized by raisings on 
the SPAD index values with increasing N, was deli-
neated. The relation between SPAD reading and N 
content is attributed mainly to the fact that from 
50% to 70% of the total N of the leaves is directed to 
synthesize compounds which are associated with 
chloroplasts and chlorophyll content of the leaves 
(Prado and Vale, 2008).

However, as the potassium fertilization doses 
were increased, the maximum SPAD value could 
be determined by N successively smaller doses, as 
it can be seen through the defined second order 
models (Figure 2A). According to Medeiros et al. 
(2009) the excess of mineral fertilization might 
increase the soil salinity resulting in reduced 
availability of water for the plants, changing their 
physiological and metabolic processes. Ashraf 
and Harris (2013) indicated that the reduction of 
the photosynthetic pigment contents in plants 
under salinity and water restriction are affected 
by synthesis restriction factors and acceleration in 
degradation processes. 

Another indirect effect of salinity that is commonly 
reported is the reduction in the photosynthetic 
capacity, which promotes the degradation of 
chlorophyll pigments and the degradation of 
the thylakoids’ membranes (Ashraf and Harris, 
2013). Shabala and Munns (2012) verified that in 
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salinity conditions, plants reduce the opening of 
the stomata. The stomatal closing, induced by the 
salinity, causes an imbalance between the photo-
chemical stages and the carbon reduction (Silva 
et al., 2010), increasing the ratio NADPH/NADP+ in 
the stroma due to a smaller activation of the Calvin 
Cycle (Silveira et al., 2010). In conditions of exces-
sive reducing power, the thylakoids can be struc-
turally unsettled due to the peroxidation processes 
in the lipid portion of the membranes, resulting in 
degradation of the chlorophyll.

The SPAD index reductions occurred can be related 
to the chlorosis in leaves, because of the toxic effect 
caused by the NH4

+ excess (Britto and Kronzucker, 
2002). According to Silva et al. (2011) studying 
the SPAD index in different times and locations 
in potato leaflets under nitrogen fertilization, a 
quadratic increase on the readings of the SPAD 
index was observed, determined in the proximal 
region of the leaf. When analyzing the increasing 
linear model of the plants that received 75 mg N 
dm-3 due to the increase of potassium fertiliza-
tion, the positive interaction between K and N is 
confirmed (Figure 2B). For the lowest N dose, the 
increasing of the SPAD index, due to the K gradient 
was related to the favorable nutritional balance for 

the chlorophyll formation. According to Porto et al. 
(2013), the increase in the SPAD readings in rocket 
leaves depends on the interaction between N and 
K. The same authors found maximum values of 
chlorophyll content in the 156.45 mg dm-3, K dose, 
and the value of 55.82 as SPAD reading. Marques 
et al. (2011) noticed that high doses from diffe-
rent sources of potassium (K2SO4 and KCl) led to 
reduced dry matter production of eggplant roots 
and shoots to 120 DAT (days after transplanting). 
This mass production fall was related to raisings in 
the electrical conductivity rates of the soil solution. 

Mascarenhas et al. (2000) said that the applica-
tion of high doses of potassium fertilizer can 
cause nutritional imbalance in plants. This fact 
demonstrated the antagonistic effect of K, regar-
ding the Ca and Mg absorption, as they are all 
cationic nutrients that fight for the same sites of 
absorption. Chlorophylls are molecules formed by 
complexes of porphyrin derivatives, whose central 
atom is the Mg that is linked to 4 atoms of N (Streit 
et al., 2005).

The opposite behavior to the highest dose of N 
(300 mg dm-3) due to the increase of the K gradient, 
defined by the decreasing linear model can be 

A):
 K0:    Ŷ** = 35.044 + 0.0426x r² = 0.992
 K150: Ŷ** = 33.811 + 0.0968x - 0.0002x2  R² = 0.947
 K300: Ŷ*= 32.164 + 0.1595x - 0.0004x2 R² = 0.870
            K600: Ŷ**=37.3593 + 2.18298x0.5- 0.111535x  R² = 0.986

B):
 N0:      Ŷ = 34.55
  N75:    Ŷ** =37.138 + 0.0199x  r² = 0.904
 N150:  Ŷ = 44.738
 N300:  Ŷ**= 48.368 – 0.0108x  r² = 0.929

Figure 2 - SPAD index (SPAD) of Passiflora cincinnata Mast. plants, to different levels of nitrogen (A) and potassium (B). 
*p ≤ 0.05; **p ≤ 0.01; F test.

A B
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related to a lesser absorption and availability of 
magnesium (Mg) in plants with increased K rates, 
resulting in a nutritional imbalance of the plant, 
because of the highest amount of N and the lowest 
availability of Mg, thereby interfering in the chlo-
rophyll formation. This reduction in Mg due to the 
highest doses of K supplied to yellow passion fruit 
was noticed before by Natale et al. (2006) and Prado 
et al. (2004). 

The interaction between N and K was observed 
when the stem diameter was quantified, making 
possible to establish the square root model for the 
doses of the evaluated elements (Figure 3). For 0 
and 300 mg of K dm-3 doses, the N gradient was 
characterized by diameter raises, showing a varia-
tion between 5.5 to 6.93 mm, thus defining higher 
values for the plants under a 0 mg K dm-3 dose 
(Figure 3A).

The model definition for plants under 0 mg of 
N dm-3 (Figure 3B) was only possible when the 
relation between stem diameter and K doses was 
analyzed. According to Kanai et al. (2011), there 
was a close and positive relation between the 
expansion of the stem diameter, aquaporin acti-
vity and conveyors of K channels in the roots of 

tomato trees. For the present study, such a beha-
vior was observed in plants under low N availa-
bility until the supplying limit of 139.04 mg of K 
dm-3. Higher doses of K resulted in reduced stem 
diameter, indicating greater intensity effect of N 
gradient for such a feature. Almeida et al. (2006) 
observed quadratic behavior because of the ferti-
lizers which were applied to the stem diameter of 
yellow passion fruit plants, reaching the maximum 
development in approximate doses of 342 mg of N 
and 207 mg of K dm-3.

Due to the high value of the upper limit of the 
potassium fertilization gradient, the possibility of 
induction of the water availability restriction by K, 
through the soil water potential reduction should 
also be considered. According to Silva et al. (2001), 
the application of high doses of fertilizers may 
result in a salinity raise, as for example, potassium 
chloride. The KCl affects the growth and distribu-
tion of the roots as well as the absorption of water 
and nutrients, decreasing the osmotic potential 
near the rhizosphere, making difficult the absorp-
tion of ions by roots.  

By analyzing the interaction between N and 
K, for 0 and 300 mg dm-3, doses of K, dry mass 

A):
 K0:      Ŷ**= 5.52756 + 0.138442x0.5 - 0.00330655x R² = 0.926
 K150:  Ŷ = 6.042 
 K300:  Ŷ**= 5.67879 + 0.0766998x0.5- 0.00123287x R² = 0.966
 K600:  Ŷ = 5.875

B):
 N0:      Ŷ*=5.56045+ 0.200775x0.5- 0.00851344x R2 = 0.508
 N75:    Ŷ = 5.917
 N150:  Ŷ = 6.400
 N300:  Ŷ = 6.292

Figure 3 - Stem diameter (SD) of Passiflora cincinnata Mast. plants, to different doses of nitrogen and potassium. * p ≤ 0.05; 
**p ≤ 0.01; F test.

A B
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accumulation of the shoot due to the increasing 
doses of N supplied to the plant was noticed 
(Figure 4A). The high magnitude of the effect of N 
gradient for plants without potassium fertilization 
was expressed by the biggest angle coefficient of 
the defined model for the dry mass of the aerial 
parts of these plants when compared to the dose of 
300 mg K dm-3.

The greatest expression of N gradient to the DMAP 
accumulation was observed for plants that did not 
receive potassium fertilization in relation to those 
under 300 mg K dm-3 doses. The addition from 0 to 
300 mg N dm-3 resulted in a differential of 11.7 g of 
the shoot dry mass for plants without potassium 
fertilization and 6.9 g for plants under 300 mg K 
dm-3.  Although the mass accumulation is directly 
related to the availability of N for the plant, in the 
presence of K, the effect of nitrogen fertilization 
has become less pronounced. 

This effect was related to the decrease of the plant 
development when using high doses of KCl, and it 
may increase the chloride content in the plant and 
cause toxicity (Silva et al., 2001; Prado et al. 2004). 

Another important fact to be considered was the 
greater availability of photoassimilates directed 

to the aerial part of the plant, resulting from the 
growth restriction of the root system at the upper 
limit of N doses of this study.

Almeida et al. (2006) evaluated the production 
of dry matter of shoots in yellow passion fruit 
seedlings. Considering the N and K fertiliza-
tion, there was a maximum response of 16 g pot-1 
production in a dose of approximately 362 mg N 
dm-3 and 14 g pot-1 for 300 mg K dm-3.   

For doses of 75 and 300 mg N dm-3 of soil a diffe-
rent behavior to the relation between dry mass 
weight of shoot and doses of K was verified (Figure 
4B). For any K gradient, the highest mass values to 
the highest dose of N were maintained. However, 
the parity between the patterns of decreases in K 
values remained, and can be seen by the similarity 
between the angular coefficients of the defined 
models for 75 and 300 mg N dm-3. The reductions 
which were seen in this study were related to the 
high K levels supplied, associated with an actual 
availability in the soil, thus interfering negatively 
with the accumulation of dry mass of the aerial 
part of the plant. According to Marschner (1995), 
over-fertilization of KCl can increase the salinity 
of the soil, making difficult the growth of the 

A B

A):
 K0:     Ŷ**= 17.04 + 0.039x                  r² = 0.892
 K150: Ŷ =    19.843
 K300: Ŷ**= 17.52 + 0.023x                  r² = 0.979
 K600: Ŷ =    16.838

B):
 N0:     Ŷ =    16.597
 N75:   Ŷ**= 22.90 - 0.016x                    r² = 0.929
 N150: Ŷ =    19.538 
 N300: Ŷ*=   26.61 - 0.015x                    r² = 0.648

Figure 4 - Dry mass of the aerial part of (DMAP) Passiflora cincinnata Mast. Plants conditioned to different doses of nitrogen 
and potassium. *p ≤ 0.05; **p ≤ 0.01; F test.
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plant. This effect was shown by Nascimento et al. 
(2012) in cowpea ( feijão-de-corda), a reduction in 
the production of dry biomass of the aerial part, in 
response to the salinity increase.

According to Prado et al. (2004) from doses of 225 
and 300 mg of K dm-3 in yellow passion fruit tree, 
there was a reduction in the growth and produc-
tion of dry matter of the plants, which has been 
linked to the depressive effects caused by the 
chloride and its antagonistic effect concerning the 
nitrate. However, the application of high doses of 
K associated with high levels of nitrogen fertiliza-
tion increased both the grain production and the 
dry matter accumulation of corn plants. 

For the present study, contrasting Viana and Kiehl 
(2010) even for the highest dose of N, potassium 
gradient was related to systematic dry matter 
decreases of the aerial part of the passion fruit 
plants. Supporting this difference, as described 

above, the most remarkable effect of N for dry 
matter accumulation of the aerial part was 
observed for plants that did not receive potassium 
fertilization. 

CONCLUSION

Nitrogen was the main factor that influenced the 
Passiflora cincinnata Mast. plants morphology, and 
the largest growth was obtained with 180 to 300 
mg N dm-3.

The interaction between nitrogen and potassium 
doses resulted in the definition of different models 
associated to morphological traits.

The potassium gradient induced salinity effects as 
noticed in this study, thus reducing the accumula-
tion of dry mass in the aerial part of passion fruit 
(P. cincinata).
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