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Abstract
This study aimed to evaluate the gas exchanges and growth of ‘Sugar Baby’ watermelon under different strategies of irrigation with
saline water and potassium fertilization, in an experiment conducted in a protected environment. The experiment was conducted
in randomized blocks, in 8 x 3 factorial arrangement, corresponding to eight water salinity management strategies applied at the
phenological stages of the crop (NS = no stress along the cycle; VE = salt stress during vegetative stage; VE/FL = salt stress during
vegetative and flowering stages; FL = salt stress during flowering stage; FL/FR = salt stress during flowering and fruiting stages; FR =
salt stress during fruiting stage; FR/MAT = salt stress during fruiting and maturation stages; MAT = salt stress during fruit
maturation stage) and three potassium doses – KD (corresponding to 50, 100 and 150% of the recommendation), with three
-1
replicates. Two levels of water salinity were used, high and low values of electrical conductivity (ECw = 0.8 and 4.0 dS m ).
Watermelon growth and gas exchanges, especially transpiration, stomatal conductance, CO2 assimilation rate, instantaneous
carboxylation efficiency, and absolute and relative growth rates of stem diameter were compromised by water salinity at the stages
of flowering, fruiting and maturation. The potassium dose with 50% of K2O recommendation can be used in the cultivation of
watermelon, without negatively affecting gas exchange and growth.
Keywords: Citrullus lanatus, salt stress, potassium, morphophysiology.
Abbreviations: FC_field capacity; DAS_days after sowing; gs_stomatal conductance; E_transpiration; A_CO2 assimilation rate;
Ci_internal CO2 concentration; WUEi_ instantaneous water use efficiency; MBL_branch length; SD_stem diameter; NL_number of
leaves; RGR_relative growth rate; AGR_absolute growth rate; SV_Source of variation; SMS _Salinity management strategies; KD_
Potassium doses; DF_Degrees of freedom; CV_Coefficient of variation.
Introduction
Watermelon is a very important crop in Brazil and one of the
most commercialized and cultivated in almost all Brazilian
states, where its production corresponds to 10% of the total
volume of vegetables produced in the country, being the
second most exported horticultural crop. Additionally, this
crop requires intensive labor, which generate income and
jobs, contributing for local workers to remain in the rural
areas and also providing economic return to the producer
(Petry and Guimarães, 2013).
Watermelon is a glycophyte and has threshold salinity of 2.2
-1
dS m in the water (Ayers & Westcot, 1999; Hoffman &
Shalhevet, 2007). As observed in other crops, the growth,
physiology and production of watermelon are reduced when
plants are irrigated using water with electrical conductivity
higher than their salinity threshold. Nonetheless, its
sensitivity may vary according to development stage and
management practices. Some studies conducted with
watermelon have shown that salinity reduces

photosynthesis, transpiration, stomatal conductance and
also affect the processes of absorption, transport,
assimilation and distribution of nutrients, resulting in
reductions of plant growth and yield (Figueirêdo et al., 2009;
Furtado et al., 2012; Costa et al., 2013).
For providing favorable edaphoclimatic conditions to
watermelon, the Northeast region of Brazil stands out as a
region of expressive production of this crop (Moreira, et. al.,
2015). However, there are many areas with low availability
of good-quality water for irrigation, especially in semi-arid
regions (Queiroz et al., 2016), so the use of saline water in
irrigation becomes necessary (Neves et al., 2009). In spite of
that, excess salts in the soil solution may cause nutritional
imbalance, affecting the concentrations of nutrients in
plants (Dong, 2012). The physiological and biochemical
alterations occurring in plants under salt stress include
reduction in water potential, cell dehydration, ionic
cytotoxicity, reduction in cell/leaf expansion, and inhibition
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of cellular, metabolic and photosynthetic activities (Taiz et
al., 2017).
Negative effects of salt stress on plants can be minimized by
using strategies of water salinity management (Mesquita et
al., 2015), which aim to contribute to the improvement in
soil chemical, physical and biological conditions, reduction in
the concentration and absorption of salts by plants,
reduction in the impacts on the crops through cyclic use of
sources of water with different salt concentrations at their
phenological stages, and increase in land and water use
efficiencies (Murtaza et al., 2006; Lacerda et al., 2011a).
Several studies have demonstrated that the use of saline
water at different development stages of common bean,
tomato, melon, corn and cotton plants (Santos et al., 2005;
Dias et al., 2011; Terceiro Neto et al., 2012; Calvet et al.,
2013; Guedes et al., 2015; Soares et al., 2018) is a promising
alternative to reduce the effects of salt stress on their
growth, production and post-harvest quality and reduce the
accumulation of salts in soil.
Another strategy is the use of chemical fertilization (Lacerda
et al., 2016). Fertilization can minimize problems of salinity,
+
+
especially using potassium (K), because higher K /Na ratio in
plant tissues is considered an important indicator of salt
tolerance. In addition, K plays an important role in the
process of osmoregulation, especially in water saving, cell
turgor and respiration. Therefore, fertilization with this
macronutrient can be an option to reduce damage caused
by the salts present in irrigation water because, in addition
to being fundamental for osmotic regulation, it also makes
water absorption possible (Langer et al., 2004; Shimazaki et
al., 2007).
K accumulation is important for the maintenance of water in
plants, performing important physiological functions, such as
activation of enzymes, regulation of tissue turgor, stomatal
opening and closing, control of CO2 concentration in
substomatal chamber, photosynthesis, translocation of
carbohydrates, synthesis of proteins, and it can also mitigate
damage caused by salinity (Hawkesford et al., 2012). It is
vital for photosynthesis, so that situations of deficiency
cause reduction in the photosynthetic rate and increase in
respiration; besides that, K favors the formation and
translocation of carbohydrates, improving fruit quality
(Araújo et al., 2012). In watermelon, K is the nutrient
absorbed in largest amounts by the plants and is the most
efficient nutrient for fruit quality (Vidigal et al., 2009).
Therefore, the present study aimed to evaluate the effects
of water salinity management strategies and potassium
fertilization on the gas exchanges and growth of watermelon
cv. ‘Sugar Baby’.

stage (VE), salt stress during vegetative and flowering stages
(VE/FL), salt stress during flowering stage (FL) and salt stress
during fruit maturation stage (MAT) had the highest mean
values of E, of the order of 2.69, 2.78, 2.48, 2.58 and 2.29
-2 -1
mmol of H2O m s , respectively. Plants under the strategies
FL/FR, FR and FR/MAT obtained the lowest mean values of E,
-2 -1
of the order of 1.88, 1.64 and 1.70 mmol of H2O m s ,
which corresponded to reductions of 30.00, 39.25 and
37.03% compared to those under the strategy NS. Such
decrease of transpiration in plants subjected to the
strategies FL/FR, FR and FR/MAT possibly occurred due to
the stomatal closure as a response to the osmotic stress
-1
caused by the irrigation water with highest ECw (4.0 dS m ),
because the excess of salts in water and/or soil leads to
alterations in plant physiological functions, inhibiting
stomatal opening, which determines the reduction in leaf
transpiration. The reduction in transpiration may have been
due to the osmotic effect caused by irrigation water salinity,
because high concentration of salts in soil compromises
water absorption by roots, leading to reduction in stomatal
opening to avoid water loss, thereby decreasing
transpiration (Andrade et al., 2018).
As observed for transpiration, stomatal conductance was
also significantly influenced by the salinity management
strategies and, based on the means comparison test (Fig 1B),
watermelon plants under the strategies NS, VE, VE/FL, FL
and MAT had the highest mean values of gs, of the order of
-2 -1
0.17, 0.19, 0.16, 0.17 and 0.17 mol m s , respectively. By
contrast, plants subjected to the strategies FL/FR, FR and
FR/MAT obtained the lowest mean values of gs, of the order
-2 -1
of 0.10, 0.09 and 0.09 mol m s , respectively, which
corresponded to reductions of 41.18, 47.06 and 47.06
compared to plants under the strategy NS. In the present
study, stomatal closure occurred due to the osmotic
conditioning exerted by the highest level of irrigation water
-1
salinity (4.0 dS m ), which may be directly linked to stomatal
conductance, which decreased in a similar manner.
Therefore, using water of highest electrical conductivity
decreased gs in watermelon plants through the reduction in
soil osmotic potential and, consequently, in the water
potential. According to Leite et al. (2017), irrigation water
salinity makes it difficult for plants to absorb water from the
soil, so they reduce water loss and a reduction occurs in
stomatal conductance.
Salinity management strategies also influenced watermelon
CO2 assimilation rate. According to the means comparison
test (Fig 1C), plants under the strategies NS, VE, VE/FL, FL
and MAT showed the highest mean values of A, of the order
-2
-1
of 17.91, 18.46, 16.28, 16.87 and 16.69 μmol m s ,
respectively. Conversely, the strategies FL/FR, FR and
FR/MAT led to the lowest mean values of A, of the order of
-2
-1
10.94, 9.36 and 9.70 μmol m s , which represented
reductions of 38.92, 47.74 and 45.85% compared to the
strategy NS. The reduction in watermelon CO2 assimilation
rate is a consequence of the decrease observed previously in
E and gs. CO2 influx occurs through the stomata in the
photosynthetic process, also resulting in water efflux,
through transpiration, and stomatal movement is the main
mechanism of gas exchange control in plants. Under salt
stress, there may be a reduction in soil osmotic potential,
which may lead to water stress conditions and possibly
cause nutritional imbalance. This results in a reduction in the
absorption and transport of nutrients in the plant, due to the
quantity of excess ions in soil, consequently leading to
reduction in A, due to the reductions of E and gs, decreasing
CO2 availability. Therefore, due to the reduction in water

Results and discussion
Effect of salinity management strategies and potassium
fertilization on watermelon gas exchange
Salinity management strategies had significant effect (p <
0.01) on watermelon transpiration, stomatal conductance,
CO2 assimilation rate and instantaneous carboxylation
efficiency (Table 1). Potassium doses and their interaction
with salinity management strategies had no significant
influence (p>0.05) on the gas exchanges of ‘Sugar Baby’
watermelon, at 55 days after sowing.
Watermelon transpiration rate was significantly influenced
by the salinity management strategies and, according to the
means comparison test (Fig 1A), plants under the strategies
of no stress along the cycle (NS), salt stress during vegetative

1602

Table 1. Summary of analysis of variance for transpiration (E), stomatal conductance (gs), CO2 assimilation rate (A), instantaneous
water use efficiency (WUEi), instantaneous carboxylation efficiency (CEi), the relative growth rates of main branch length (RGRmbl)
and stem diameter (RGRsd) and absolute growth rates of main branch length (AGRmbl) and stem diameter (AGRsd) in ‘Sugar Baby’
watermelon grown under salinity management strategies (SMS) and potassium doses (KD).
Mean square
E
gs
1.86**
0.0100**
0.07ns
0.0001ns
ns
0.11
0.0003ns
1.96**
0.0021ns
0.22
0.0012
2.2
0.1400
20.9
24.8

DF
7
2
14
2
46

A
134.1**
6.9ns
5.2ns
17.4ns
9.1
14.5600
20.8

Ci
855.4ns
1282.6ns
1071.1ns
21406.0**
1059.7
169.7777
19.1

WUEi
37.9ns
23.1ns
37.8ns
34.5ns
32.0
6.9
81.5

CEi
0.0073**
0.0006ns
0.0006ns
0.0126**
0.0009
0.09
33.6

RGRmbl
0.000073ns
0.000026ns
0.000093ns
0.000001ns
0.000142
0.04
26.56

RGRsd
0.000074**
0.000004ns
0.000009ns
0.000004ns
0.000011
0.01
30.03

AGRmbl
0.24ns
0.05ns
0.48ns
0.18ns
0.4622
4.11
16.59

AGRsd
0.00140**
0.000030ns
0.00025ns
0.00018ns
0.00021
0.05
28.93

3.5

0.25

(A)

a

a

a

2.8

a

gs (mmol m-2 s-1)

E (mmol de H2O m-2 s-1)

SV= Source of variation; SMS = Salinity management strategies; KD = Potassium doses; DF = Degrees of freedom; CV (%) = Coefficient of variation; **significant at 0.01 probability level.

a
b

2.1

b

b

1.4
0.7
0.0

0.20

(B)
a

a

a

2

3

4

5

6

7

b

0.10

b

6

7

0.05

8

1

(C)
a

a

a

a

a

15

b

b

b

10
5

CEi [(μmol m-2 s-1) (μmol mol-1)-1]

A (μmol m-2 s-1)

b

2

3

4

5

8

Management Strategies

25

(D)

0.16
a

a

a

a

a

0.12

b

0.08

b

b

0.04
0.00

0
1
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1
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3

Management Strategies

(E)
a

0.015

b

b

b

AGRsd (mm

a

b

b

0.010

5

6

7

8

0.005
0.000

(F)

0.120

d-1)

a

4

Management Strategies

0.025
0.020

a

0.15

Management Strategies

20

a
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1
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Fig 1. Transpiration – E (A), stomatal conductance – gs (B), CO2 assimilation rate – A (C), instantaneous carboxylation efficiency – CEi
(D), relative growth rate of stem diameter – RGRsd (E) and absolute growth rate of stem diameter – AGRsd (F) in ‘Sugar Baby’
watermelon, as a function of salinity management strategies. Means with different letters indicate that the treatments differed by
Scott-Knott test, p<0.05. 1 NS = no stress along the cycle; 2 VE = salt stress at vegetative stage; 3 VE/FL = salt stress during
vegetative and flowering stages; 4 FL = salt stress during flowering stage; 5 FL/FR = salt stress during flowering and fruiting stages; 6
FR = salt stress during fruiting stage; 7 FR/MAT = salt stress during fruiting and maturation stages; 8 MAT = salt stress during fruit
maturation stage.
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Table 2. Chemical characteristics of the soil used in the experiment, before applying the treatments.
Chemical characteristics
+
+
2+
2+
3+
+
pH (H2O)
OM
P
K
Na
Ca
Mg
Al + H
-1
-1
-1
(1:2.5)
dag kg
(mg kg )
.........................................(cmolc kg ).............................
5.90
1.36
6.8
0.22
0.16
2.60
3.66
1.93
Physical characteristics
-1

Size fraction (g kg )
Sand

Silt

Clay

Textural
class

732.9

142.1

125.0

SL

Water content (kPa)

*

33.42
..............

1519.5
-1
dag kg

AW
............

Total
porosity
3 -3
(m m )

11.98

4.32

7.36

47.74

PST
(%)
0.67

ECse
-1
(dS m )
0.19

BD

PD

1.39

-3

(kg dm )
2.66

pH - pH in 1:2.5 soil:water suspension; OM – Organic matter: Walkley-Black Wet Digestion; Ca2+ and Mg2+ extracted with 1 M KCl at pH 7.0; H+ and Al3+ extracted with 0.5 M CaOAc at pH 7; Na+ and
K+ extracted with 1 M NH4OAc at pH 7.0; ESP – Exchangeable sodium percentage; ECse – Electrical conductivity of the saturation extract; SL – Sandy loam; AW – Available water; BD – Bulk density;
PD – Particle density; *33.42 kPa – Field capacity, 1519.5 kPa – Permanent wilting point.

-1

availability in soil, caused by the decrease in osmotic
potential, stomatal closure may occur, limiting transpiration,
which consequently reduces the photosynthetic rate (Silva
et al., 2010).
The instantaneous carboxylation efficiency was significantly
influenced by the salinity management strategies and,
according to the means comparison test (Fig 1D), plants
under the strategies NS, VE, VE/FL, FL and MAT obtained the
highest mean values of CEi, of the order of 0.12, 0.12, 0.10,
-2 -1
-1 -1
0.12 and 0.11 [(μmol m s ) (μmol mol ) ]). By contrast
plants subjected to the strategies FL/FR, FR and FR/MAT had
the lowest mean values of CEi, of the order of 0.07, 0.05 and
-2 -1
-1 -1
0.06 [(μmol m s ) (μmol mol ) ], respectively, which were
equivalent to reductions of 41.67, 58.33 and 50.00%
compared to those under the strategy NS, which were
-1
irrigated with low-salinity water (0.8 dS m ) throughout the
entire experiment. The decrease in instantaneous
carboxylation efficiency may be related to the reductions in
both stomatal conductance and CO2 assimilation rate, due to
salt stress, which may have compromised stomatal activity,
for increasing the resistance to CO2 diffusion. Additionally,
the salt stress imposed on these plants may have damaged
the metabolism of leaf mesophyll cells, which may restrict
photosynthesis, consequently compromising CEi. According
to Taiz and Zeiger (2013), depending on the stress severity
level, the dehydration of mesophyll cells inhibits
photosynthesis, the mesophyll metabolism is damaged and,
consequently, carboxylation efficiency is compromised.

-1

0.010 and 0.011 mm mm d , respectively. Excess salts in
soil lead to decrease in the osmotic potential of the soil
solution, and the time of exposure to salt stress decisively
contributed to the reduction in plant growth. In addition,
salt stress may have caused nutritional imbalance, through
the accumulation of ions in plant tissues. Moreover, when
exposed to salt stress, plants may undergo a reduction in
meristematic activity and cell elongation, besides functional
disorders and damage in their metabolism (Munns & Tester,
2008; Silva et al., 2010), consequently leading to reduction in
growth rate.
Salinity management strategies caused a significant effect on
AGRsd and, according to the means grouping test (Fig 1F),
plants under the strategy NS had the highest mean values,
-1
on the order of 0.091 mm d , followed by the strategies VE
-1
-1
(0.076 mm d ) and VE/FL (0.062 mm d ) with the second
and third highest mean values of AGRsd, respectively. By
contrast, the strategies of FL, FL/FR, FR, FR/MAT and MAT
led to the lowest mean values of AGRsd, of the order of
-1
0.041, 0.038, 0.051, 0.043 and 0.048 mm d , respectively.
The successive salt stress imposed at the phenological stages
of flowering, fruiting and maturation influenced the
reduction in watermelon stem diameter. Due to the time of
exposure to the salt stress, plants had lower capacity to
retain and absorb water, due to the reduction in the osmotic
potential. In addition, stomatal closure and the reductions in
gas exchanges may also have influenced the reduction in
AGRsd. Decrease in stem growth under saline conditions can
be associated with the reduction of photosynthesis (Munns
and Tester, 2008). According to Silva et al. (2011), prolonged
exposure to the salts leads to alterations in the water
conditions of plants, inducing stomatal closure and
consequently limiting CO2 entry; in addition, high
+
concentrations of ions such as Na and Cl damage the
structures of enzymes and membranes, directly interfering
with photosynthesis.

Effect of salinity management strategies and potassium
fertilization on watermelon growth parameters
The growth parameters evaluated in watermelon (RGRsd
and AGRsd) were significantly affected by the salinity
management strategies (Table 1). Neither K doses nor their
interaction with salinity management strategies caused
significant effect (p>0.05) on the growth of ‘Sugar Baby’
watermelon in the period from 27 to 65 days after sowing.
According to the results of the means grouping test (Fig 1E),
there was a significant response to the salinity management
strategies for the relative growth rate of stem diameter.
Plants cultivated under the strategy of NS obtained the
-1 -1
highest mean value, of the order of 0.018 mm mm d ,
-1 -1
followed by VE (0.017 mm mm d ) and VE/FL (0.014 mm
-1. -1
mm d ) with the second and third highest mean values of
RGRsd, respectively. On the other hand, plants under the
strategies FL, FL/FR, FR, FR/MAT and MAT had the lowest
mean values of RGRsd, of the order of 0.010, 0.008, 0.010,

Materials and methods
Localization, experimental procedure, treatments and plant
material
The experiment was conducted from October to December
2017, in a protected environment (greenhouse) at the
Center of Technology and Natural Resources – CTRN of the
Federal University of Campina Grande - UFCG, located in the
municipality of Campina Grande, Paraíba, Brazil, at
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geographic coordinates 7°15’18’’ S, 35°52’28’’ W and
average altitude of 550 m.
The experimental design was randomized blocks, in 8 x 3
factorial arrangement, corresponding to eight water salinity
management strategies and three doses of potassium, with
three replicates, in a total of 72 experimental units. The
salinity management strategies were applied at different
development stages of the crop: NS = no stress along the
cycle; VE = salt stress during vegetative stage; VE/FL = salt
stress during vegetative and flowering stages; FL = salt stress
during flowering stage; FL/FR = salt stress during flowering
and fruiting stages; FR = salt stress during fruiting stage;
FR/MAT = salt stress during fruiting and maturation stages;
MAT = salt stress during fruit maturation stage. The
potassium doses used corresponded to 50, 100 and 150% of
-1
the recommendation (150 mg K2O kg soil) for pot
experiments (Novais et al., 1991), and were split into three
portions applied via fertigation at 23, 37 and 46 days after
sowing (DAS).
Salinity management strategies were established using
irrigation water of two levels of electrical conductivity (ECw),
-1
a low level (ECw = 0.8 dS m ) and a high level (ECw = 4.0 dS
-1
m ), and by varying the phenological stages: vegetative –
period from emergence of second true leaf to appearance of
first female flower (14-34 DAS); flowering – period from
appearance of first female flower to fruit setting (35-43
DAS); fruiting – period from fruit setting to fruit filling (44-58
DAS); and maturation – period from fruit filling to harvest
(59-65 DAS).
The crop used was watermelon, cv. ‘Sugar Baby’, which has
precocious cycle, with harvest from 75 days after planting. It
is a rustic plant with vigorous foliage and tolerant to high
temperatures. It has round fruits with dark-green rind,
weighing around 2 to 4 kg. Its pulp contains high sugar
content, is soft and shows an intense red color (Souza et al.,
2004; Silva et al., 2008).

VC =
.................................. (1)
1−LF
Where: VC is the volume consumed (L), considering the
water volume (L) applied to plants (VA) on the previous day;
VD is the volume (L) drained, quantified in the morning of
the following day; and LF is the desired leaching fraction,
estimated as 10%, to reduce the accumulation of salts in the
root zone. At 14 DAS, when plants were established, the
solutions of each treatment began to be applied in each
container.
-1
The lowest level of water salinity (0.8 dS m ) was obtained
by diluting water from the public supply system of Campina
-1
Grande in rainwater (ECw = 0.02 dS m ). The level
-1
corresponding to ECw of 4.0 dS m was prepared in a way to
have an equivalent proportion of 7:2:1 of Na:Ca:Mg,
respectively, which prevails frequently in the sources of
water used for irrigation in small properties of Northeast
Brazil. The solutions were prepared considering the
relationship between ECw and the concentration of salts
-1
-1
(10*mmolc L = 1 dS m ), described by Richards (1954).
Pests and diseases were controlled by chemical intervention,
with preventive applications of insecticides from the
Neonicotinoid chemical group (soluble powder) and
fungicide from the Dicarboximide chemical group (soluble
powder), whereas invasive plants in the lysimeters were
controlled by manual weeding. Watermelon plants were
vertically grown using stakes and each one had one main
branch and three lateral branches. Pollination was artificially
performed, using a swab to collect pollen and take it to the
stigma, always between 06:00 to 07:00 A.M., leaving only
one fruit per plant.
Traits measured
Physiological parameters were measured at the fruiting
-2
stage (55 DAS) based on stomatal conductance (gs) (mol m
-1
-2 -1
s ), transpiration (E) (mmol H2O m s ), CO2 assimilation
-2 -1
rate (A) (μmol m s ) and internal CO2 concentration (Ci)
-1
(μmol mol ). These data were used to estimate
-2
instantaneous water use efficiency (WUEi) (A/E) [(μmol m
-1
-2 -1 -1
s ) (mmol H2O m s ) ] and instantaneous carboxylation
-2 -1
-1 -1
efficiency (CEi) (A/Ci) [(μmol m s ) (μmol mol ) ] under
-2 -1
photosynthetic photons flux of 1,200 μmol m s . These
measurements were taken using a gas exchange meter,
containing an Infrared Gas Analyzer – IRGA (LCpro – SD
model, ADC Bioscientific, UK).
At the beginning and end of each stage (27 to 65 DAS),
watermelon plants were measured for main branch length
(MBL), stem diameter (SD) and number of leaves (NL). These
data were then used to determine the relative growth rate
(RGR) and absolute growth rate (AGR) according to
equations 2 and 3 (Benincasa, 2003):
(InA2−InA1)
RGR =
(2)

Establishment and management of the experiment
Plastic containers with capacity for 20 L were adapted as
lysimeters, receiving a 3-cm-thick layer of crushed stone at
the base and a geotextile to avoid clogging by soil material.
To allow drainage and determine water consumption by
plants, a 4-mm-diameter transparent tube was connected to
their bottom parts. Then, the containers received 24 kg of an
Entisol collected in the 0-20 cm layer in cultivated area of
the municipality of Lagoa Seca-PB. Its physical and chemical
attributes (Table 2) were determined according to the
methodology of Donagema et al. (2011).
Fertilizations with phosphorus and nitrogen were performed
as recommended by Novais et al. (1991), applying via
-1
fertigation 300 and 100 mg kg of soil of P2O5 and N,
respectively, using single superphosphate and calcium
nitrate as sources, split into three portions. Phosphorus was
applied at 15, 32 and 42 DAS, whereas nitrogen was applied
at 19, 35 and 44 DAS. Micronutrients were applied at 27, 34,
and 46 DAS.
Sowing was carried out by equidistantly planting 4 seeds at 3
cm depth. Prior to sowing, the soil was brought to the level
corresponding to field capacity (FC) in all experimental units,
using low-salinity water. After sowing, irrigations were
performed daily at 17:00 h, applying in each container the
volume corresponding to the water requirement of the
plants, determined through the water balance, according to
equation 1.

AGR =

(t2−t1)
(A2−A1)
(t2−t1)

(3)

Where: A2 = main branch length or stem diameter obtained
at the end of the studied period; A1 = main branch length or
stem diameter obtained at the beginning of the studied
period; t2 – t1 = time difference between the measurements.
Statistical analysis
The obtained data were subjected to analysis of variance by
F test. In cases of significance, Scott-Knott means grouping
test (p < 0.05) was carried out for salinity management
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strategies, whereas Tukey test (p < 0.05) was conducted for
potassium doses, using the program Sisvar (Ferreira, 2011).
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Conclusions
The gas exchanges and growth, especially transpiration,
stomatal conductance, CO2 assimilation rate, instantaneous
carboxylation efficiency, relative growth rate of stem
diameter and absolute growth rate of stem diameter of
‘Sugar Baby’ watermelon, are compromised by irrigation
water salinity applied at the stages of flowering, fruiting and
maturation. Potassium doses and their interaction with the
management strategies of irrigation water salinity did not
affect the gas exchanges and growth of ‘Sugar Baby’
watermelon.
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