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Abstract

The production and consumption of muskmelon have been increasing (MELO et al., 2014),
thus, information on techniques for higher field productions are necessary. The experiment described
in the present work was conducted in the IFTM, Uberaba, State of Minas Gerais, Brazil, aiming to
evaluate the muskmelon yield under different soil water tensions. A randomized block experimental
design was used with five treatments (soil water tensions of 10, 20, 30, 40 and 50 kPa) and four
replications (plots of two rows of 14 plants). Two harvests were carried out and the fruit yield, stem
diameter, number of fruits per plant and efficiency of water use were evaluated. Irrigation was perfor-
med with a drip irrigation system and managed with tensiometry. The cultivar Bonus n.2 was used
with spacing of 1.0 x 0.6 m. The data of the variables were subjected to the F test and regression
test. The treatments showed statistical differences in number of fruits per plant, fruit weight (fruit
yield) and stem diameter. The highest fruit yield found was 1.36 kg fruit! and the highest water use
efficiency was 4.08 g mm! with irrigation for a soil water tension of 10 kPa. The lowest fruit yield
was found with irrigation for a soil water tension of 50 kPa.
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Introduction

Muskmelon (Cucumis melo var. reticulatus Naud.) is a species of the Cucurbitaceae family,
whose fruits are netted and have round-oval shape. Commercial crops of this fruit was first implemen-
ted in Brazil in 1986, by the Cotia Agricultural Cooperative. This fruit has good commercial prices
and can be grown in small areas with good profitability (R1ZZO, 1999). Brazil is an exporter of melon
of the variety inodorus, which has low sugar content, however, melons of the variety reticulates are
preferred, which have higher sugar content and are more visually attractive. Muskmelon fruits of high
quality requires special crop conditions, such as a greenhouse, tutoring and adequate conduction and
pruning system, however, information on these subjects for the Brazilian conditions are still scarce
(MARUYAMA et al., 2000). The main varieties of commercially produced melon (C. melo) are the
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inodorus (odorless melons) and cantaloupensis and reticulates (aromatic melons). Fruits of the va-
riety inodorus have smooth or slightly wrinkled peel and yellow, white or dark green coloration. Fruits
of the varieties cantaloupensis and reticulatus have netted, warty or scaly surface and pulp with
characteristic aroma and orange, salmon or green coloration (MENEZES et al., 2000).

Melon is the most exported product among fruits and vegetables in Brazil (Agrianual, 2013).
According to Melo et al. (2014), the growing demand for melon has expanded producing areas and
differentiated the market of this fruit in Brazil, and despite the predominant consumption of yellow
melon, consumption of muskmelon is gradually increasing due to the quality of these fruits.

However, the lack of specific information on appropriate timing and water requirement for irri-
gation of this crop is one of the difficulties faced by producers. Moreover, irrigation is usually based
on empirical irrigation practices, which can increase production costs and decrease fruit yield. Thus,
information on the response of different cultivars to water deficit, especially in phenological periods
of greater water demand, is essential to the crop planning and efficient management of irrigation
systems (LIBARDI, 1996).

According to Silva et al. (2004), total water consumption accumulated by melon up to 80 days
after transplanting is 101 L for fertilized plants and 26 % lower without fertilizer applications.

The period of greatest water demand by melon crops is from the development of branches to
beginning of fruiting (PINTO et al., 1994). Excess water in the maturation period negatively affects
the quality of fruits (CARON; HELDWEIN, 2000). Soil moisture can affect yield and quality of melon
fruits (SIQUEIRA et. al, 2009).

Melon requires moderate amount of water in the soil from germination to initial development.
More frequent irrigations are recommended when the plants begin to emit lateral branches, flowering
and beginning of fruiting, which is the period of greater demand of water by the plants. During this
period, producers from the Northwest region of Brazil use daily irrigation with two shifts (SOUSA et.
al., 2000).

Tensiometry can be used for an adequate irrigation management, by determining the optimal
tension for irrigation, which varies with crop, cultivar, type of soil and local climate, establishing the
adequate water depth to be applied. Due to the lack of information on optimal tensions for irrigation,
producers and researchers use averages found in the literature. Pires et al. (2013) used irrigation for
a soil water tension below 30 kPa and found that it was sufficient for the melon; they found a lower
water demand at the vegetative development stage followed by a substantial increase at the flowering
and fruiting stages. However, according to Doorenbos e Pruitt (1977), the soil water tension for melon
crops must be between 30 and 80 kPa.

In this context, the objective of this work was to determine the soil water tension that promotes
the greatest fruit yield of muskmelon crops.

Material and methods

The experiment was conducted in a greenhouse located in the experimental area in the olericul-
ture sector of the Federal Institute of Education, Science and Technology of Triangulo Mineiro, Ube-
raba Campus, State of Minas Gerais, Brazil (19°39'19"S, 47°57'27"W and altitude of 800 m). The
soil from the experimental area was classified as a distroferric Red Latosol (Oxisol), whose physical
characteristics were evaluated in the Laboratory of Soil Analysis of Empresa de Pesquisa Agropecuaria
de Minas Gerais (EPAMIG) - Uberaba (Table 1).
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Table 1. Soil physical characteristics of the experimental area

Sand Silt Clay
Layer (cm) %) Textural class
0-20 70 11 19 Sandy loam
20-40 68 12 20 Sandy loam

Source: Elaborated by the authors

The equations for fitting soil water retention curves of the soil layers 0-20 and 20-40 cm, accor-
ding to Genuchten (1980) model, are shown in Table 2. The mean soil density by the Uhland cylinder
method were 1.0 g cm(layer 0-20 cm) and 1.09 g cm!(layer 20-40 cm).

Table 2. Soil water characterization of the experimental area

Layer (cm) Equation R?
0-20 0= 046 +0.078 0.925
[l + 1 4*y )4 707]0116

0,375
=
[1+ 0. 985*1//m)6917]

20 - 40 +0.238 953

0.127

6= Volumetric moisture(cm?® cm); y_= Matric potential (kPa)
Source: Elaborated by the authors

Muskmelon seeds were sowed in polystyrene trays. Seedlings were transplanted to the field 25
days later, to a total cycle of 105 days. The hybrid Bonus-N2 was used for the experiment. Fertili-
zation followed the recommendations of Comissao de Fertilidade do Solo do Estado de Minas Gerais
(CHAGAS et al., 1999), with five top dressings. Thiophanate-methyl fungicides were applied during
the experiment.

A randomized block experimental design was used with five treatments (soil water tensions of
10, 20, 30, 40 and 50 kPa) and four replications. Each experimental plot consisted of 2 rows of 14
plants. Data were collected from the 2 (two) central plants of the plots.

A drip irrigation system was used, with in-line emitters inserted into the drip tubing, spaced
0.60 m apart (one emitter per plant). The water depths were determined using tensiometry.

The soil moisture contents were calculated using the observed soil water tensions, based on
the curve of the layer 0-20 cm. The percentage of wetted area was considered for the irrigation water
depth. The water depths to be applied were calculated using these data of moisture and field capacity,
considering the muskmelon root system depth, using the equations 1, 2 and 3

NWD (ecc eactual) (1)
GWD= NWD/Ea (2)
GWD, _ =GWD,, (3)

at which NWD is the net water depth (mm); 9 .is the moisture at field capacity (cm?cm); 0 e 1S the moisture
at irrigation (cm® cm=); z is the root system depth (mm); GWD is the gross water depth (mm); Ea is the system
application efficiency (0,9); GWD, is the mean water depth obtained by the sensors installed in the field at
0.10 m.

The average fruit weight per plant (fruit yield), stem diameter (45 and 65 days after transplan-
ting) and number of fruits per plant were evaluated. The water use efficiency was evaluated by the
correlation between the fruit yield and water depth applied in each treatment.
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The data of all parameters were subjected to analysis of variance, using the distribution test F
at 1% of probability (except for the water use efficiency). Regression analysis was used to compare
the means.

Results and discussion

The water depths applied in the experiment, the average irrigation frequency and the number
of irrigations of each treatment are shown in Table 3.

Caron and Heldwein (2000) evaluated the water consumption by melon crops and found 209.6
mm in 15 weeks in 1996 (average daily consumption of 1.9mm), 166.8mm in 14 weeks in 1997
(average daily consumption of 1.7mm) and 159.1mm in 17 weeks in 1998 (average daily consump-
tion of 1.3mm).
Table 3. Water depths applied and number of irrigations as functions of soil water tensions
Water depths

Treatments applied for the Total Water depths Irrigation frequency I_\lu_mbc_ar of
(kPa) treatments (mm) (mm) (days) irrigations
10 275.93 332.96 1.0 63
20 247.80 303.80 1.4 45
30 138.86 195.86 3.3 19
40 116.53 173.53 4.8 13
50 119.06 176.06 5.2 12

Source: Elaborated by the authors

The soil water tensions were collected during the experimental period (Figure 1), and their averages used to
perform the irrigations of the treatments 10, 20, 30, 40 and 50 kPa, which were respectively 17.93; 22.91;
36.21; 46.61 and 58.91 kPa.

Figure 1. Soil water tension of the treatments during the experiment

Day after transplanting

— 10 kPa — 20 kPa — 30 kPa — 40 kPa — 50 kPa

Source: Elaborated by the authors

The fruit number per plant, fruit weight (fruit yield) and stem diameter (in both evaluations) of
the treatments showed statistical differences at 5% probability by the F test. All variables evaluated
were negatively affected by increasing soil water tension (Figures 2, 3 and 4). The highest number of
fruits per plant (2.0) and average fruit weight per plant (1.36 kgfruit!) were found with daily irriga-
tions to reach the soil field capacity. Negative effects of increasing soil water tension on these varia-
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bles were also found on other species (SANTOS, 2002; SANTOS; PEREIRA, 2004). Filgueira (2000)
recommended more frequent irrigations during the flowering and beginning of fruiting stage, which is
the period of greater water demand by muskmelon.

According to Silva and Marouelli (1998), the maximum soil water tension, at which the crop res-
ponds with optimum fruit yield, is around 30 kPa. However, Sousa et al. (1999) recommend irrigation
for melon crops when the soil water tension is between 6 kPa and 15 kPa at 30 cm depth. Aratjo et al.
(2010) evaluated irrigation of melon using class A tanks and found an increasing linear fruit yield with
increasing irrigation rates, resulting in the maximum fruit yield of 4 kg m=, and improvement of fruit
physical characteristics (except pulp firmness) with increasing irrigation depths. Braga et al. (2006)
recommended irrigation for melon crops when the soil water tension is between 30 and 40 kPa.

Water management is undoubtedly one of the factors that require more care in melon crops.
Symptoms of water deficit in plants are shown in different forms and intensities, and can become
the main cause for decreasing fruit yield. On the other hand, there are soil moisture limits for good
vegetative development. The ideal soil water content varies according to various factors, but mainly
to the crop development stage (BRANDAO FILHO;VASCONCELLOS, 1998).

Figure 2. Number of fruits as a function of soil water tensions
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Figure 3. Fruit yield (average fruit weight) as a function of soil water tensions
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Figure 4. Stem diameter as a function of soil water tensions
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Source: Elaborated by the authors

The largest water use efficiency as a function of soil water tension was found with irrigation
performed daily (10 kPa) (Table 4), denoted by the high fruit yield achieved with this treatment in
comparison with the others. According to Azevedo et al. (2005), water excess can reduce oxygen in
the root zone, hindering the plant respiration and, consequently, reducing energy production needed
for synthesis and translocation of organic compounds and their absorption. In addition, water excess
can leach nutrients, reducing their availability to plants. On the other hand, the water deficit can
markedly reduce physiological activities, especially cell division and growth, decreasing the plant
growth. Moreover, water deficit may cause closure of stomata, decreasing cellular concentration of
CO, by decreasing its assimilation, reducing the plant production.

Table 4. Water use efficiency as a function of soil water tensions

Soil water tension Water use efficiency
(kPa) (g mm1?)
10 4.08
20 3.35
30 3.77
40 3.68
50 3.91

Source: Elaborated by the authors

Conclusions

The fruit number per plant, fruit yield and stem diameter of the muskmelon crops were ne-
gatively affected by increasing soil water tension. The highest fruit yield was found in the treatment
with soil water tension of 10 kPa (average of 17.93 kPa), in which larger fruits were produced and
in greater quantity.

Soil water tensions above 20 kPa decrease yield and quality of muskmelon fruits, probably due
to the water stress. The highest water use efficiency in the muskmelon crops was found in the treat-
ment with soil water tension of 10 kPa.
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Resumo

O cultivo e o consumo do meldo rendilhado vém aumentando (MELO et al., 2014), sendo necessa-
rio o conhecimento de técnicas para seu melhor cultivo em campo. O atual experimento foi conduzido no
IFTM Campus Uberaba (MG), com objetivo de avaliar a produtividade do meldo rendilhado submetido a
tensoes de agua no solo. O delineamento experimental foi em blocos casualizados com cinco tratamentos
(momento de irrigar com tensoes de 10 kPa, 20 kPa, 30 kPa, 40 kPa e 50 kPa) e quatro repeticdes (duas
linhas de plantio com 14 plantas). Foram realizadas duas colheitas e estimada a produtividade da cultura.
Determinaram-se o diametro de caule, o nimero de frutos e a eficiéncia do uso da agua. A irrigacao foi
realizada por gotejamento e 0 manejo por tensiometria. A cultivar utilizada foi a Bénus n.2, em espaca-
mento de 1,0 x 0,60 m. Os dados das varidveis avaliadas foram submetidos ao teste F e posteriormente
ao teste de regressao. Houve diferenca estatistica entre os tratamentos para o nimero de frutos, o peso
dos frutos (produtividade) e o diametro do caule. Péde-se concluir que a maior produtividade estimada foi
de 1,36 kg fruto! e a maior eficiéncia do uso da agua foi de 4,08 g mm, quando a irrigacao foi efetuada
a 10 kPa. A menor produtividade foi verificada quando a irrigacao foi efetuada com tensé@o de 50 kPa.
Palavras-chave: Cucumis melo var. reticulatus, déficit hidrico, agua no solo.
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