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Highlights:
Salt stress at the vegetative and flowering stages reduces the contents of ascorbic acid and soluble solids. 
Production is drastically affected by salinity at the vegetative and flowering stages. 
The 50 mg of N kg-1 of soil promotes higher production of watermelon and anthocyanins.

Abstract

The objective of this study was to evaluate the production and quality of ‘Sugar Baby’ watermelon fruits 
under different strategies of irrigation with saline water and nitrogen (N) fertilization in an experiment 
conducted in a protected environment in Campina Grande, Paraíba, Brazil. The experimental design 
adopted was in blocks with a 6 × 2 factorial scheme, corresponding to six strategies of irrigation with 
saline water applied at different phenological stages of the crop (SE irrigation with low-salinity water 
throughout the cycle; salt stress at the vegetative stage VE; vegetative and flowering VE/FL; flowering 
FL; fruiting FR; fruit maturation MAT) and two N doses (50 and 100% of the recommendation, 
equivalent to 50 and 100 mg of N kg-1 of soil) with five replicates. Two levels of irrigation water 
salinity were studied, one with low and the other with high electrical conductivity (ECw = 0.8 and 3.2 
dS m-1). The salt stress applied at the vegetative and flowering stages reduced the contents of ascorbic 
acid and total soluble solids in ‘Sugar Baby’ watermelon fruits. The dose equivalent to 50% of the N 
recommendation promoted a greater fresh weight of watermelon fruits. Fertilization with 100% of N 
increased the hydrogen potential of watermelon fruits under salt stress at the vegetative and flowering 
stages. The anthocyanin content of watermelon fruits decreased under salt stress, regardless of the 
development stage; however, with 50% of recommendation of N, there was an increase in this variable. 
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Resumo

Objetivou-se com este trabalho avaliar a produção e a qualidade de frutos de melancieira ‘Sugar Baby’ 
sob diferentes estratégias de irrigação com águas salinas e adubação nitrogenada, em experimento 
conduzido em ambiente protegido em Campina Grande, Paraíba, PB. Adotou-se o delineamento 
experimental em blocos casualizados, arranjados em esquema fatorial 6 x 2, sendo seis estratégias de 
irrigação com águas salinas aplicadas nos estádios fenológicos da cultura ( irrigação com água de baixa 
salinidade durante todo o ciclo - SE; estresse salino na fase vegetativa - VE; vegetativa e na floração 
- VE/FL; -floração - FL; - frutificação - FR; maturação dos frutos - MAT) e duas doses de nitrogênio 
(50 e 100% da recomendação, equivalente a 50 e 100 mg de N kg-1 de solo), com cinco repetições. 
Foram estudados dois níveis de salinidade da água de irrigação, um com baixa e outro com alto nível 
de condutividade elétrica da água de irrigação (CEa = 0,8 e 3,2 dS m-1). O estresse salino aplicado nas 
fases vegetativa e de floração reduziu o teor de ácido ascórbico e de sólidos solúveis totais nos frutos da 
melancieira ‘Sugar Baby’. A dose de 50% da recomendação de N proporciona maior massa fresca dos 
frutos da melancieira. Adubação com 100% de N proporcionou incremento no potencial hidrogeniônico 
dos frutos de melancieira sob estresse salino nas fases vegetativa e de floração. O teor de antocianinas 
dos frutos de melancieira reduziu com o estresse salino, independente da fase de desenvolvimento; 
contudo, com 50% da recomendação de N houve aumento nesta variável. 
Palavras-chave: Adubação nitrogenada. Citrullus lanatus. Estresse salino.

Introduction

Watermelon is an herbaceous plant belonging 
to the Cucurbitaceae family that is cultivated and 
consumed all over the world. It is a vegetable 
cultivated in Brazil, mainly in its Northeast region, 
because of the favorable soil and climatic conditions 
to its cultivation, and it can be cultivated year-
round under irrigated conditions (Lopes, Rocha, 
Gonçalves, Cunha, & Silva, 2016). According to 
the Instituto Brasileiro de Geografia e Estatística 
(2017), 2,090,432 tons of watermelon were 
produced in 90,447 hectares in Brazil in 2016, with 
the Northeast region accounting for 32% of the 
national production.

Limitations regarding water availability 
commonly occur in this region, due to the 
predominance of irregular rainfall associated with 
high temperatures and evaporation rates, requiring 
the use of irrigation to ensure crop production 
(Souza, Nobre, Silva, Sousa, & Silva, 2015). 
However, the water sources available in this region 
usually have high salt contents that can hamper 
agricultural production, due to the osmotic and/or 
ionic effects on plants (Melo et al., 2018).

The use of waters with excess salts can 
compromise the physiological and biochemical 
functions of plants, causing disturbances in their 
water relations, changes in the absorption and use 
of nutrients, besides the accumulation of toxic ions 
(Torres et al., 2014), which can cause reductions in 
plant growth and production, consequently leading 
to decrease in fruit postharvest quality. Due to 
water scarcity and the predominance of waters with 
high salt concentrations, the use of saline water 
becomes a challenge for irrigated agriculture. Thus, 
it is necessary to adopt water salinity management 
strategies to ensure sustainability in the agricultural 
production (Fageria, Gheyi, & Moreira, 2011; 
Guedes et al., 2015), as these strategies can reduce 
the concentration and entry of salts in the root 
zone (Lacerda et al., 2011) and consequently their 
negative effects on plants.

Among the strategies for water salinity 
management, the application of saline water at 
different phenological stages of plants, in which 
the crop has a higher tolerance to salt stress, stands 
out because the sensitivity and tolerance of crops 
to the effects of salinity may vary between plant 
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development stages, fertilization, and irrigation 
management practices, and edaphoclimatic 
conditions, among others (Lacerda et al., 2009; 
Barbosa et al., 2012). Another alternative that 
can minimize the deleterious effects of salt stress 
on plants is nitrogen (N) fertilization. This can 
be explained by the functions performed by this 
macronutrient that participates in several organic 
compounds, such as nucleic acids, chlorophyll, 
proteins, and amino acids (Taiz, Zeiger, Møller, & 
Murphy, 2017). Through their synthesis, organic 
compounds can increase plant tolerance to salinity, 
because they increase the osmotic adjustment 
capacity (Gupta & Huang, 2014). In addition, N 
is related to plant defense and the most important 
biochemical and physiological processes that occur, 
such as photosynthesis and respiration (Barros, 
Araújo, Neves, Campos, & Tosin, 2012).

In this context, the objective of this study was 
to evaluate the production and postharvest quality 
of fruits of ‘Sugar Baby’ watermelon under water 
salinity management strategies and N fertilization 
in a protected environment.

Material and Methods

The experiment was carried out from May to 
August 2017, under greenhouse conditions (arched 
roof covered with 150-micron transparent low-
density polyethylene plastic, to allow the passage of 
light), at the Federal University of Campina Grande, 
in Campina Grande, State of Paraíba, Brazil (7° 15’ 
18” S, 35° 52’ 18” W and an average altitude of 550 
m). The data of temperature during the experimental 
period are shown in Figure 1.

Figure 1. Mean values of temperature, obtained along 
the experimental period.
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setting to fruit filling (56-66 DAS), and maturation 
from fruit filling to harvest (67-85 DAS). The ECw 
level of 3.2 dS m-1 was established considering that 
the watermelon crop as moderately sensitive to 
salt stress (Ayers & Westcot, 1999), and the water 
threshold salinity was 3.0 dS m-1.

The crop used was the watermelon, ‘Sugar 
Baby’, which stands out for its early cycle, with 
harvest carried out from 75 days after planting. It is 
a rustic plant, with vigorous foliage and is tolerant 
of high temperatures. It produces round fruits, with 
a dark green rind, weighing around 2 to 4 kg. These 
fruits have pulp with high sugar content that is soft 
and has an intense red color.

The plants were grown in plastic containers 
adapted as drainage lysimeters with 20 L capacity, 
which received at the base a 3-cm-thick layer of 
crushed stone and a geotextile to avoid clogging 
of the drainage system by soil material. After 
covering the base of the container, a 4-mm-
diameter transparent tube was connected to its 
base, to facilitate drainage, and connected to a 
plastic container for collecting the drained water, 
to function as a drainage lysimeter. Then, each 
container was filled with 24 kg of an Entisol with 
sandy loam texture from cultivated areas of the 
municipality of Lagoa Seca, PB, whose physical 
and chemical attributes were determined according 
to Donagema, Campos, Calderano, Teixeira and 
Viana (2011): Ca2+ 2.60 cmolc kg-1, Mg2+ 3.66 cmolc 
kg-1, Na+ 0.16 cmolc kg-1, K+ 0.22 cmolc kg-1, H++ Al3+ 

1.93 cmolc kg-1, CEC8.57 cmolc kg-1, organic matter 
1.36 dag kg-1, P 6.8 mg kg-1, pH in water (1:2.5)5.90 
electrical conductivity of soil saturation extract 0.19 
dS m-1, sand 732.9 g kg-1, silt 142.1 g kg-1, clay125 g 
kg-1, water retention at 33.42 and 1519.5 kPa 11.98 
dag kg-1, and 4.32 dag kg-1.

Phosphorus and potassium fertilization were 
performed as recommended by Novais et al. (1991), 
by applying 300 and 150 mg kg-1 of soil P2O5 and K2O, 
respectively, in the forms of single superphosphate 
and potassium nitrate. The recommended amounts 
of K2O and P2O5 were applied as top-dressing, split 

by three equal applications at 22, 40, and 45 DAS 
for K, while P was applied at 16, 32, and 43 DAS.

The water of low salinity level (0.8 dS m-1) was 
obtained by diluting the public-supply water (ECw 
= 1.80 dS m-1) with rainwater (ECw = 0.02 dS m-1); 
the level corresponding to the ECw of 3.2 dS m-1 
was prepared by adding salts in the form of chloride, 
to obtain a 7:2:1 ratio of Na:Ca:Mg, respectively, 
a ratio that prevails in sources of water used for 
irrigation on small farms in Northeastern Brazil. 
Irrigation water was prepared considering the 
relationship between ECw and salt concentration, 
according to Richards (1954), as shown in Eq. 1:

Where: 

Q = Quantity of salts to be applied (mmolc L
-1); 

ECw = Electrical conductivity of water (dS m-1). 

At each irrigation event, the ECw levels were 
checked with a conductivity meter (reading adjusted 
to the temperature of 25 °C). After preparation, the 
water was stored in a 200-L plastic container, one for 
each ECw level studied, properly protected to avoid 
evaporation, entry of rainwater, and contamination 
with materials that may compromise its quality.

Sowing was performed with four seeds in each 
lysimeter planted at 3 cm depth and distributed 
equidistantly. Before sowing, the soil water content 
was raised to the level corresponding to field 
capacity, using low-salinity water (0.8 dS m-1). 
After sowing, irrigations were carried out daily at 
5:00 p.m., applying in each container the volume 
corresponding to that obtained by the water balance, 
and the volume of water to be applied to the plants 
was determined by Eq. 2:

Where: 

VI = Volume of water to be used in the irrigation 
event (mL); Va = volume applied in the previous 
irrigation event (mL); Vd = Volume drained (mL); 
and LF = leaching fraction of 0.20.

..............(1)
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Plants were vertically trained, leaving only the 
main branch and three lateral branches per plant. 
Pollination was performed artificially, and, after 
fertilization of the flowers, thinning was carried out, 
leaving only one fruit per plant.

At harvest (85 DAS), the following production 
variables were analyzed: fruit fresh weight (FFW), 
determined on a scale with an accuracy of 0.01 
g; rind thickness (RT), and pulp thickness (PT) 
measured with a digital caliper (mm). Postharvest 
quality of watermelon fruits was determined based 
on the hydrogen potential (pH), total soluble solids 
(TSS), anthocyanins (ANT), and ascorbic acid 
(AA), according to methodologies of the Adolfo 
Lutz Institute [IAL] (2008), except for anthocyanins, 
which were determined according to Francis (1982).

The pH was checked with a digital pH meter. 
Samples of watermelon fruits were placed in a 100 
mL beaker, and then the hydrogen potential was 
checked with buffer solutions. After that, readings 
were performed in the samples, waiting until 
stabilization, and the value obtained was recorded. 
TSS content of the fruit samples was determined 
with an Abbe refractometer with a scale from 0° to 
92 ºBrix.

The AA content was determined by titration, 
by weighing 0.1 g of the watermelon sample in an 
Erlenmeyer flask, which then received 50 mL of the 
oxalic acid solution for dilution. The results were 
expressed in mg of ascorbic acid per100 g of sample 
and were obtained through Eq. 3.

                                

Where:

V = spent volume of 2-6-dichlorophenol-
indophenol (DCPIP) used to titrate the sample
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Table 1
Summary of analysis of variance for fruit fresh weight (FFW - g plant-1), rind thickness (RT - mm), pulp 
thickness (PT - mm), hydrogen potential (pH), ascorbic acid (AA - mg 100g-1), anthocyanins (ANT - mg 100g-1), 
and total soluble solids (TSS - °Brix) of ‘Sugar Baby’ watermelon cultivated under water salinity management 
strategies (SMS) and nitrogen doses (ND) at 85 days after sowing

SV DF
Mean squares

FFW RT PT pH AA ANT TSS
SMS 5 81306.7ns 18.4ns 2389.9** 0.02ns 0.34** 0.38** 6.65**

ND 1 399105.7* 1.95ns 822.9ns 0.04ns 0.25ns 0.04** 0.80ns

Interaction (SMS x ND) 5 53156.7ns 34.0** 2536.1** 0.05* 0.13ns 0.02** 1.08ns

Blocks 4 62744.5ns 13.5ns 1434.3ns 0.02ns 0.02ns 0.002ns 2.87ns

Residual 44 49498.2 9.4 562.5 0.01 0.07 0.002 0.93
CV(%) 22.8 37.7 21.8 2.44 9.2 11.47 11.87
Mean 974.3 8.1 108.4 5.50 3.04 0.40 8.13

SV source of variation; DF degree of freedom; CV (%) coefficient of variation; *significant at 0.05 probability level;
** significant at 0.01 probability level; ns not significant.

The fresh weight of watermelon fruits was 
significantly influenced by the N doses (Figure 
2), and plants fertilized with 50% of the N 
recommendation obtained the highest FFW (1055.9 
g plant-1), statistically differing from those fertilized 
with 100% of N. There was an increase of 163.10 g 
plant-1 (15.44%) in the FFW between watermelon 
plants fertilized with 50% of N and those that 
received 100% of the recommendation. Excess 
N can cause an increase in O2 and H2O2 contents, 
inducing oxidative stress (Wang, Zhang, Wang, Li, 
& Lu, 2010), reduce photosynthetic rate, stomatal 
conductance and transpiration (Su et al., 2012; 
Borgognone et al., 2013), and result in a decrease 
in plant growth (Wong, 2005), which consequently 
leads to the formation of fruits with a lower weight. 
V. F. Sousa, Coelho, Souza and Holanda (2005), 
when evaluating the effects of N and K doses on a 
melon crop, also observed a reduction in marketable 
yield as the N doses increased. According to these 

authors, the reduction of marketable yield with the 
application of N doses may be related to the effect 
of excess N on plant metabolism. 

In the follow up of the interaction between factors 
(SMS × ND) for RT (Figure 3A) and PT (Figure 
3B) of watermelon fruits, there was no significant 
effect when the plants were subjected to irrigation 
with saline water at the vegetative/flowering stages 
compared to those under the SMS at the SE, VE, 
VE/FL, FR and MAT stages and fertilization with 
50% of N. Watermelon plants under fertilization 
with 100% of N obtained the lowest RT and PT 
when subjected to saline water application at the 
vegetative/flowering stages compared to those 
under the SE, VE, and MAT strategies. However, 
there was no significant difference for RT between 
plants cultivated under the VE/FL, FL, and FR 
strategies.
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Figure 2. Fruit fresh weight FFW of ‘Sugar Baby’ 
watermelon under different strategies of use of 
saline water as a function of nitrogen doses, at 85 
days after sowing. 
Vertical bars represent the standard error of the 
mean (n = 5). Means with different letters indicate 
that the treatments differ from each other by the 
Tukey test (p < 0.05).
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In the follow up of N doses within the salinity 
management strategies for RT (Figure 3A) and 
PT (Figure 3B) of watermelon fruits, a significant 
difference was observed only in plants grown under 
the VE/FL strategy, with N dose of 50% promoting 
the highest values for RT and PT (10.19 and 111.3 
mm, respectively) compared to those fertilized 
with 100% of the N recommendation. Reductions 
of RT and PT in plants grown under 100% of N 
can be attributed to changes in metabolism due to 
pH variation in the rhizosphere, alkalizing it when 
absorbed in the form of NO3

- or acidifying it when 
absorbed in the form of NH4

+ (Oliveira, Korndorfer, 
& Pereira, 2007), and this mechanism affects the 
absorption of nutrients, which is reflected in the 
growth and production of watermelon plants. For 
watermelon, N is one of the most required elements 
(Barros et al., 2012), but its excess causes the fruits 
to become less firm, waterier, and tasteless (Chitarra 
& Chitarra, 2005).

For the ascorbic acid contents (Figure 4A), 
plants cultivated under the SE and FR strategies 
showed statistically higher AA contents compared 
to those subjected to the VE, VE/FL, and FL 
strategies. However, there was no significant 
difference between the AA contents of plants 
irrigated with saline water at the VE, VE/FL, FL, 
and MAT stages. The reduction in ascorbic acid 
content in watermelon fruits may be associated 
with a reduction in total soluble solids content, as 
vitamin C production is related to sugars present in 
the juice of the fruits, where in general the synthesis 
of AA occurs from hexose sugars (Taiz et al., 2017). 
A. B. O. Sousa et al. (2016), in a study with the 
watermelon cv. ‘Smile’ irrigated using water with 
different salinity levels (ECw ranging from 1.0 to 
5.0 dS m-1), also found that the ascorbic acid content 
of the fruits decreased with the salt stress imposed 
on the plants. 

Figure 4. Contents of ascorbic acid AA (A) and total soluble solids TSS (B) of ‘Sugar Baby’ watermelon fruits as a 
function of management strategies of saline water use, at 85 days after sowing. 
SE no stress throughout the crop cycle; VE salt stress only at the vegetative stage; VE/FL salt stress at the vegetative 
and flowering stages; FL salt stress at the flowering stage; FR salt stress at the fruiting stage; MAT salt stress at the 
fruit maturation stage.
Vertical bars represent the standard error of the mean (n = 5). Means with different letters indicate that treatments 
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As observed for ascorbic acid contents (Figure 4A), total soluble solids were also affected by water 

salinity management strategies (Figure 4B). Watermelon fruits under the strategies SE, FL, FR, and MAT 

obtained the highest values of TSS (8.55, 8.58, 8.95, and 8.52 °Brix), statistically differing from those 

subjected to salt stress at the vegetative and vegetative/flowering stages. Costa et al. (2013), when evaluating 

the production behavior and fruit quality of three watermelon cultivars (‘Quetzali’, ‘Shadow’ and ‘Leopard’) 

subjected to different levels of water salinity (ECw between 0.57 and 4.91 dS m-1), observed that the increase 
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differ from each other by the Tukey test (p < 0.05).
As observed for ascorbic acid contents (Figure 

4A), total soluble solids were also affected by 
water salinity management strategies (Figure 4B). 
Watermelon fruits under the strategies SE, FL, FR, 
and MAT obtained the highest values of TSS (8.55, 
8.58, 8.95, and 8.52 °Brix), statistically differing 
from those subjected to salt stress at the vegetative 
and vegetative/flowering stages. Costa et al. (2013), 
when evaluating the production behavior and fruit 
quality of three watermelon cultivars (‘Quetzali’, 
‘Shadow’ and ‘Leopard’) subjected to different 
levels of water salinity (ECw between 0.57 and 4.91 
dS m-1), observed that the increase in EC levels from 
2.77 to 4.91 dS m-1 led to increments of 3.58 and 
5.08% in the TSS values, respectively. According to 
these authors, such an increase is explained by the 
reduction of water absorption by the plant due to the 
decrease in the osmotic potential of the soil solution 
caused by excess salts. 

It was also verified that the lowest contents of 
ascorbic acid (Figure 4A) were obtained when the 
plants were irrigated with saline water at the VE, 
VE/FL, and FL stages. The lowest contents of 
total soluble solids (Figure 4B) in the fruits were 
observed in plants grown under VE and FL. It is 
worth pointing out that the level of sensitivity and/
or tolerance of crops to salt stress may vary between 
the development stages, but most crops, especially 
those of commercial importance, are more sensitive 
to salinity at the early phenological stages (Araújo 
et al., 2016).

According to the follow up of salinity 
management strategies within N doses for hydrogen 
potential (Figure 5A), it was observed that there 
was no significant difference between water salinity 
management strategies when N doses of 50 and 
100% recommendation were used. However, the 
follow up of N doses within the SMS showed a 
significant effect of pH on plants irrigated under SE 
and VE/FL strategies. A higher pH in watermelon 
fruits can be attributed to the contents of organic 
acid, which normally decreases with maturation 

due to the conversion of sugars, besides the fact that 
some act as precursors of the Krebs cycle (Taiz et 
al., 2017) and undergo oxidative processes upon 
reaching full maturity. In addition, with maturation, 
the fruits rapidly lose acidity, but in some cases, 
there is a small increase in the values with the 
advance of maturation, thus justifying the increase 
in pH (Chitarra & Chitarra, 2005).

When plants were cultivated under the VE/FL 
strategy (Figure 5A), the N dose of 100% favored 
the highest pH value of the watermelon fruits. 
However, watermelon plants fertilized with 50% 
of N and irrigated using water with low ECw (SE) 
obtained higher pH compared to those that received 
the highest N dose (100% of the recommendation). 
Nitrogen fertilizers significantly increase soil 
salinity, to a point at which they negatively affect 
plant growth, due to physiological and metabolic 
changes (Han, Shi, Zeng, Xu, & Wu, 2015), 
which may result in damage to the production and 
postharvest quality of watermelon fruits, such as 
a reduction in pulp pH. In addition, N fertilization 
with urea may have acidified the substrate during 
the ammonia nitrification process, decreasing the 
availability of nutrients to plants due to the activity 
of H+ (M. J. T. Dias, Souza, Natale, Modesto, & 
Rozane, 2012). In addition, the salinity of some 
fertilizers, as in the case of urea, which has a salt 
index of 75, can reduce the osmotic potential, 
hampering the absorption of water and nutrients by 
plants, affecting their growth and, consequently, the 
production and postharvest quality of fruits.

For the anthocyanin contents of watermelon 
plants (Figure 5B), there was a significant 
difference between the SMS in plants fertilized 
with 50% of N, with the highest ANT value found 
in those irrigated using water with low ECw along 
the cycle (SE), statistically differing from the other 
treatments (VE, VE/FL, FL, FR, and MAT). On the 
other hand, for plants fertilized with 100% of the 
N recommendation, the ANT contents were only 
higher under irrigation with low-salinity water (SE) 
and under ECw of 3.2 dS m-1 at the flowering stage.
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Changes in the postharvest quality of fruits in 
plants grown under salt stress conditions occur 
because of the negative effect of the osmotic 
potential of the soil solution; the excess of salts 
reduces the free energy of water and hampers the 
absorption of water and nutrients by plants, as well 
as their photosynthetic capacity, due to several 
factors, such as dehydration of cell membranes, 
reduction in CO2 supply, induced senescence 

and change in enzymatic activity (Terceiro Neto, 
Gheyi, Medeiros, Dias, & Campos, 2013). The 
alterations in these aspects may have contributed 
to the decrease in the anthocyanin contents of 
watermelon fruits. In addition, this pigment is 
sensitive to the pH conditions of the medium and 
may undergo degradation when exposed to these 
factors (Bordignon, Francescatto, Nienow, Calvete, 
& Reginatto, 2009).

Figure 5. Follow up of the interaction between water salinity management strategies and nitrogen doses for 
hydrogen potential (A) and anthocyanins ANT (B) of “Sugar Baby” watermelon fruits, at 85 days after sowing.
SE no stress throughout the crop cycle; VE salt stress only at the vegetative stage; VE/FL salt stress at the vegetative 
and flowering stages; FL salt stress at the flowering stage; FR salt stress at the fruiting stage; MAT salt stress at 
the fruit maturation stage.
Vertical bars represent the standard error of the mean (n = 5). Means with different letters indicate that treatments 
differ from each other by the Tukey test (p < 0.05).
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al., 1991), i.e., it does not depend on the crop; the dose 
of 100 mg kg-1 of soil can be considered excessive 
for the watermelon crop. Moreover, the salt stress 
imposed on these plants may have contributed to the 
reduction in ANT content because the accumulation 
of total soluble salts in the soil compromises the 
growth of plants. After all, it reduces the osmotic 
potential of the soil solution, causing water stress, 
toxicity, and nutritional disorders in plants, besides 
affecting physiological processes and biochemical 
reactions. According to T. J. Dias, Cavalcante, 
Nunes, Freire and Nascimento (2012), the action 
of salts on plants, due to the increase in their 
concentration in the soil, contributes to the reduction 
of soil osmotic potential, specific ion toxicity, and 
imbalance in nutrient absorption by roots, causing 
the overall loss of fruit quality.

Conclusion

Salt stress applied at the vegetative and flowering 
stages reduces the contents of ascorbic acid and total 
soluble solids of ‘Sugar Baby’ watermelon fruits.

The dose of 50% of the N recommendation 
promotes a greater fresh weight of watermelon fruits.

Rind thickness and pulp thickness of ‘Sugar 
Baby’ watermelon fruits decreased with the salt 
stress applied at the vegetative and flowering stages 
and increased with N dose of 50%.

The N dose of 100% promoted a greater increase 
in the pH of watermelon fruits at the vegetative and 
flowering stages.

The anthocyanin content of ‘Sugar Baby’ 
watermelon fruits decreases with salt stress, 
regardless of the development stage, and increases 
with the increase in the N dose of 50%.
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