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ABSTRACT

The use of saline water in agriculture is an alternative for those producers that do not have water
of good quality for irrigation, however, some crops do not tolerate saline stress and as a strategy
to mitigate the saline stress effects it has been recommended the use of organic inputs. Based
on that, the aim of this study was to evaluate the effect of different electrical conductivities of
the irrigation water associated to the application of bovine biofertilizer in the eggplant (Solanum
melongena L.) crop. The experiment was carried out in a greenhouse located at the
Universidade Estadual da Paraiba, in the municipality of Catolé do Rocha-PB, Brazil. It was
used a completely randomized experimental design, with a 4 x 2 factorial scheme, with 6
replicates. The treatments consisted of the combination of the electrical conductivity of the
irrigation water (ECw): 0.8; 2.4; 4 e 5.6 dS m™ and the application of bovine biofertilizer
(presence and absence). Based on the results of this research, it was possible to conclude that
irrigation with saline water from 0.8 dS m affects negatively the growth and the dry matter
production of eggplants. The application of bovine biofertilizer provides positive results in
eggplant plants, attenuating the negative effects of saline stress.
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SALINIDADE HIiDRICA E BIOFERTILIZANTE BOVINO NA PRODUCAO DE
MUDAS DE BERINJELA

RESUMO

O uso de &guas salinas na agricultura € uma alternativa para produtores que ndo tém
disponibilidade de agua de boa qualidade para irrigacdo, contudo, algumas culturas ndo toleram
0 estresse salino e como estratégia de atenuar seus efeitos tem-se recomendado o uso de
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insumos organicos. Neste sentido, objetivou-se avaliar o efeito de diferentes condutividades
elétricas da &gua de irrigacdo associado a aplicagdo de biofertilizante bovino na cultura da
berinjela (Solanum melongena L.). O experimento foi conduzido em casa de vegetacao
localizada na Universidade Estadual da Paraiba no municipio de Catolé do Rocha-PB, Brasil.
Adotou-se o delineamento experimental inteiramente casualizado, com esquema fatorial 4 x 2,
com 6 repeticBes. Os tratamentos constaram da combinagdo da condutividade elétrica da agua
de irrigagdo (CEa): 0,8; 2,4; 4 e 5,6 dS m™ e a aplicacdo de biofertilizante bovino (auséncia e
presenca). Com base nos resultados desta pesquisa foi possivel concluir que a irrigacdo com aguas
salinas a partir de 0,8 dS m* afeta negativamente o crescimento e a producédo de matéria seca
de berinjela. A aplicacao de biofertilizante bovino proporciona resultados positivos nas plantas
de berinjela, atenuando os efeitos deletérios do estresse salino.

Palavras-chave: agua salina, insumo organico, Solanum melongena L.

INTRODUCTION

The eggplant (Solanum melongena L.)
belongs to the Solanaceae family, and is
worldwide consumed. The cultivation of this
vegetable has been carried out in protected
environment, where it is possible a greater
control, consequently, allowing higher yields as
well as continuous supply in periods when
supplies in the market are low, besides the
aggregation value to the product (COSTA et al.,
2011). This crop is a shrub, with a semiligneous
stem, reaching a height of more than one meter
(SILVA et al., 2013).

The low availability of water and the
quality of the irrigation water that will be used
in the irrigation of the eggplant are extremely
important, especially when it regards salt
concentrations (OLIVEIRA et al., 2011). The
eggplant is moderately sensitive to salinity,
tolerating up to the limit of 1.5 dS m™, reducing
its yield in 4.4% at each increased unit of
salinity (UNLUKARA et al., 2010).

Studies of the effects of salinity on
irrigation water on the cultivation of eggplant,
from seedlings to its production, have
increased, as reported by Bosco et al. (2015;
2009), Moura and Carvalho (2014), Silva et al.
(2013) Oliveira et al. (2011) and Unliikara et al.
(2010), they reported a reduction in the growth
of this vegetable when submitted to different
salinity concentrations of the irrigation water.

Due to the negative effects that the use of
saline water in agriculture causes in plants, such
as reduction in growth and yield, the use of
organic inputs has been recommended in order

to reduce the action of the salts, mainly due to
its rich composition in humic substances, which
act increasing the osmotic regulation between
root and soil solution, besides reducing the
intensity of the toxic effects of the salts in the
plant growth (AYDIN et al., 2012).

The use of organic fertilizers, such as the
bovine biofertilizer, reduces the costs with
synthetic fertilizers, since the production of the
organic inputs are easy to acquire and it
supplies most of the nutrients that the plants
need. Another advantage with its use is that
improper fertilization with mineral fertilizers
can cause damage to the environment, causing
the salinization of agricultural areas.

The aim of this study was to evaluate the
effect of different electrical conductivities on
irrigation water associated to the application of
bovine biofertilizer in the production of
eggplant (Solanum melongena L.) seedlings.

MATERIAL AND METHODS

This study was carried out from
September to November of 2015 in a
greenhouse at no Centro de Ciéncias Humanas
e Agréarias Departamento de Agrarias e Exatas
da Universidade Estadual da Paraiba in the
municipality of Catolé do Rocha-PB, Brazil (6
° 20'38 "S; 37 ° 44'48" W) 275 meters of
elevation. The climate of the municipality,
according to the Koppen classification, is of the
type BSW ', which is warm and dry, steppe
type, with average monthly temperature above
18 °C, throughout the year.
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The experimental design used was a
completely randomized, with a 4 x 2 factorial
scheme, with 6 replicates. The treatments
consisted of the combination of the electrical
conductivity factor of irrigation water (ECw) of
0.8; 2.4; 4 e 5.6 dS m?, concomitantly
associated with the application of bovine
biofertilizer (presence and absence).

The standard water used in the irrigation
had a electrical conductivity of 0.8 dS m¥,
which was analyzed in the Laboratério de
Irrigacdo e Salinidade (LIS) of the Centro de
Tecnologia e Recursos Naturais da
Universidade Federal de Campina Grande
(UFCG). The soil used was classified as a

Flubic Neosol with a sandy loam texture. The
samples were collected in the 0-20 cm depths of
the soil in a native area located in the UEPB
campus (Table 1).

The biofertilizer was obtained by
anaerobic fermentation, in a hermetically
sealed environment. To release the methane gas
at the top of each biodigester an end of a thin
hose was coupled and the other end of it was
immersed in a vessel with water. Were used 70
kg of bovine manure from lactating cows and
120 liters of water to prepare the biofertilizer, 5
kg of sugar and 5 liters of milk were added to
accelerate the metabolism of the bacteria
(SILVA et al., 2012) (Table 1).

Table 1. Chemical properties of the soil, water and bovine biofertilizer.

Characteristics Soil Water bi Bow_n_e
iofertilizer

pH CaCl: 5,02 7,53 4,68
*EC (dS m?) 0,60 0,80 4,70
Ca*2 cmolc dm-3 4,63 2,30 3,75 cmolc L*
Mg*? cmolc dm-3 2,39 1,56 3,30 cmolc L*
Na* cmolc dm-3 0,3 4,00 1,14 cmolc L1
K* cmolc dm-3 0,76 0,02 0,71 cmolc L*
P (mg dm?3) 0,70 0,00 14,45
APt (cmolc dm™) 0,00 0,00 0,00
H*+APF* (cmolc dm™) 1,00 0,00 1,00

BS 7,78 0,00 7,76

T 8,08 0,00 8,90

OM (g kgl 8,05 0,00 8,00
Cloride (cmolc dm-3) 0,00 3,90 0,00
Carbonate (cmolc dm-3) 0,00 0,57 0,00
Bicarbonates (cmolc dm-3) 0,00 3,85 0,00
SAR (mmolc I-1)1/2 0,00 2,88 0,00

= Electrical conductivity of the extract of 1:2,5; P, K, Na: Mehlich1 extract; Al, Ca, Mg: extractor KCI 1,0 mol L; BS =
Ca2+Mg*+K*+Na*; H*+ AI®*: Calcium acetate extractor 0,5 mol L1, pH 7,0; CEC= SB+H*+AlI*3; O. M.: Walkley-Black

humid digestion.

After the dilution of the bovine
biofertilizer, the treatments were applied 15
days after sowing (DAS), at intervals of 8 days,
totalizing 6 applications in a dosage of 5% of
the volume. The salinity treatments were
performed 15 days after the emergence. Prior to
application, the biofertilizer was subjected to a

screen filtration process to reduce the risk of
obstruction of the orifice of the watering sieve.

The ECw were obtained by the addition
of sodium chloride (NaCl) in the water from the
local supply system, according to Rhoades et al.
(2000) where the amount of salts (Q) was
determined by Equation 1 "
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Q (mglL) =ECwx640 (1)

Where: ECw (0.8 dS m™ 1) represents the
desired value of the electrical conductivity of
the water.

The sowing was performed in plastic bags
of 4 dms3 capacity, with dimensions of 20 x 35
cm. The experimental units were composed of
three plants grown in polyethylene bags with a
capacity of 4 dms. Three eggplant seeds were
sown for each experimental unit. At 20 days
after sowing, the thinning of the seedlings were
performed maintaining only the most vigorous
seedling.

At the end of the experiment, 90 days
after sowing (DAS) the plants were collected
for evaluation of the following variables: plant
height, stem diameter, leaf number, total leaf
area, dry matter of root, stem, leaves and total
dry matter.

A measuring tape in cm was used to
measure plant height, from the distance of the
base of the plant stem to the apex of the plant
(insertion of the youngest leaf completely
formed). Measurements of stem diameter (SD)
were performed with a digital caliper at 2 cm
above the base of the plant stem. The number of
leaves were obtained by counting. The root dry
matter, stem dry matter and leaf dry matter were
determined after the fresh matter remained in a
stove for approximately 48 hours at a
temperature of 60 °C until reach a constant
weight, and then weighed on a precision scale
(0.0001g). The total dry matter was obtained by
summing all the dry parts of the plant (root,
stem and leaf).

From the mean values of plant height,
stem diameter and leaf area, absolute growth
rates (AGR) and relative growth rates (RGR)
were calculated according to Benincasa (2003).

(A2—-A1)

AGR = (t2—t1)

)

Where: AGR - absolute growth rate; A2
— plant growth in the t2 period; Al —plant
growth in the tl period; , t2 — t1 — time
difference among the samples.

__ (InA2-In A1)
RGR = Tty (3)

Where: RGR - relative growth rate; A2
— plant growth in the t2 period; Al — plant
growth in the t1 period; t2 — t1 — time difference
among the samples; and, In - natural logarithm.

Data were submitted to analysis of
variance by the "F" test and, in case of
significance, linear and quadratic polynomial
regression analysis were performed using the
SISVAR 5.1® statistical software (FERREIRA,
2011).

RESULTS AND DISCUSSION

The electrical conductivity levels in the
irrigation water (ECw) influenced statistically
all of the analyzed variables, as described in the
analysis of variance (Table 1). Regarding the
application of bovine biofertilizer, it was
observed significant effects for the number of
leaves, total leaf area, absolute growth rate of
plant height, absolute leaf growth rate, leaf dry
matter and total dry matter. For the interaction
between ECw x and bovine biofertilizer levels,
it was verified that there was a significant effect
for stem diameter, number of leaves, total leaf
area, absolute growth rate of stem diameter and
dry matter of root, stem , leaves and total dry
matter.

Table 1. Analysis of variance for plant height (PH), stem diameter (SD), leaf number (LN), total leaf
area (TLA) and root length (RL), absolute and relative growth rate of plant height (AGRph and
RGRph), stem diameter (AGRsd and GRGsd) and leaf area (AGRIla and RGRIa), dry matter of root
(DMR), stem (DMS), leaf (DML) and total dry matter (TDM) of eggplant under effect of levels of
electrical conductivity in irrigation water (ECw) as a function to the application of bovine biofertilizer

(B).

Middle Square

Source of Variation DF PH

LN TLA RL
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Condutiv. (ECw) 3 11589**  1246**  39,28**  2329,31** 66,80%*
Biofertilizer (B) 1 3517 0,07 11,28%  466,95%* 2,77
Interation ECWxB 3 5,828 1,37* 3,61* 294,97** 411"
Residue 24 5,84 0,23 0,84 10,87 6,52
CV (%) - 13,14 10,88 13,42 4,04 13,28
AGRph RGRph AGRsd GRGsd AGRIa RGRIa
Condutiv. (ECw) 3 0,0144** 0,0007** 0,0003** 0,0253** 0,2534** 0,0007**
Biofertilizer (B) 1 0,0050* 4,5125™ 0,0153" 0,0003" 0,0068* 2,0008™
Interation ECwxB 3 0,0004™ 151257 0,1453* 0,0003™ 0,0079" 2,9108"
Residue 24 00007 1,3812 10,0239 0,0003 0,0010 4,7908
CV (%) - 1,86 1032 12,58 1380 450 9,92
DMR DMS DML TDM
Condutiv. (ECw) 3 8,11%* 29,20%* 47,83** 218 54**
Biofertilizer (B) 1 4,30" 2,52 25,56%* 76,01%*
Interation ECWXxB 3 0,97* 6,30* 17,49% 48,09%*
Residue 24 0,30 0,74 1,89 3,52%*
CV (%) - 17,27 21,68 17,68 12,57

CV: Coefficient of variation; DF: Degrees of freedom; * , **: significant at 5 and 1%, respectively, and ": non-significant
by the F test.

The plant height (Figure 1) presented a between ECw and the application of bovine
significant effect when submitted to different biofertilizer, in which plants irrigated with low
ECw, behaving linearly in a decreasing way, levels of saline water had a higher growth in
with the minimum values obtained in the stem  diameter compared to  those
highest salinity levels with a plant height of irrigated  with high levels of saline
14.37 cm. For the stem diameter (Figure 1), water, even with the application of bovine
there was a significant effect on the interaction biofertilizer.

57 9
« :
) .. ey
S 18 - 26
5] =
= y=24.187  1.81%* £
g 927 R2=0.96 Z 3 1A y=6919-077**
&~ R2=0.93
my = 5.8085 - 0.4019%*x
0 T T 1 0 RZ:O'?7 T 1
0.8 24 4 5.6 0.8 2.4 4 5.6
ECw (dS m™") ECw (dS m™")

Figure 1. Plant height and stem diameter of eggplants under ECw effect associated with presence (A) and
absence (s) of bovine biofertilizer.

However, the organic input promoted a of saline water, the plants had a diameter of
larger stem diameter in the eggplant 6.67 mm in the presence of the biofertilizer,
plants. When irrigated with low levels while under irrigation with high levels of saline

Rev. Bras. Agric. Irr.v. 11, n° 7, Fortaleza, p. 1986 - 1997, Nov - Dez, 2017



1997

Véras et al.

water the stem diameter was 2.72 mm (Figure
1).

These results are in agreement with
some found in the literature (MOURA and
CARVALHO, 2014; OLIVEIRA et al., 2011;
UNLUKARA et al, 2010). Moura and
Carvalho (2014) and Oliveira et al. (2011)
observed a linear reduction of the diameter of
the eggplant stem with an increase in the
salinity of the irrigation water.

It is possible to observe a quadratic
response for the leaf number (Figure 2) and a

16 -
. 12 5
o
e
g
2 8
Gy
<
L -
e A =
4 1A y=10.9-3.0938%x —0.3906%*x*
2=10.98
my=13.966—3.5781**x — 0.3662**x>
0 32:097 1
0.8 2.4 4 5.6
ECw (dS m')

Total leaf area {(cm?)

decreasing linear response for the total leaf area
(Figure 2) in response to the interaction of ECw
with the application of bovine biofertilizer;
Where the best results were obtained with the
water irrigation with lowest ECw, of 0.8 dS m"
! corresponding to the maximum value of 11.75

leaves  without the application  of
biofertilizer, while for the total leaf area with
the  application of  biofertilizer, the
plants had a total leaf area of

113.4 cm? in the minimum level of salinity (0.8
dS m™).

120
90
60 -
| A y=120.6-10.971%*%x
30 R>=10.98
my=95379-54763%¥%
0 R?= O|93 T l
0.8 2.4 4 5.6
ECw (dS m')

Figure 2. Number of leaves (A) and total leaf area (B) of eggplant plants under ECw effect associated with
presence (A ) and absence (m) of bovine biofertilizer.

Oliveira et al. (2011), found that the
number of leaves and leaf area of eggplant were
significantly affected by the increased salinity
of the irrigation water. This is explained by the
sensitivity of the leaves, since high
concentrations of salts reduce the size and
number of leaves, they observed that the leaf
area had a significant and positive response
between the first two saline levels (0.5 and 1.5
dS m™), thus adjusting to a quadratic regression
equation, with the maximum total leaf area
estimated to be 2178.9 cm? for the salinity of
1.2dS m™,

Medeiros et al. (2011), studying the
application of biofertilizer in cherry tomatoes,
found that the plants treated with biofertilizer
presented a higher number of leaves and leaf
area compared to those without the treatment.
Silva et al. (2013) on salinity levels and
fertigation =~ management on  eggplant
characteristics  cultivated in  protected
environment did not find significant results for

the number of leaves when the plants were
submitted to salinity levels.

The decrease in leaf number and size is a
strategy that the plant has in order to support
saline stress, since these plant organs are
sensitive, thus reduce its size and number in the
presence of high concentrations of salts. In
addition, the decrease in the emission of new
leaves, the decrease in the leaf area occurs due
to the acceleration of the senescence
of the leaves, possibly causing the
plant death (MAHMOUD; MOHAMED,
2008).

The same behavior for the previous
mentioned variables can be observed
in  Figure 3, for the length of the eggplant
plant root, where the data adjusted to the
decreasing linear model; As the ECw was
increased there was a significant reduction on
root length, indicating the lowest values for the
highest salinity (5.6 dS m™) with a value of
16.74 cm.
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37 - seedlings treated with biofertilizer and with
increasing salinity of water surpassed those that
2 4 did not have treatment with the input in the soil.
For the absolute growth rate of plant

\-\, height (AGRpH), it can be observed (Figure 4)
that the eggplant plants irrigated with saline

= = water had a reduction as the ECw increased,

R*=0.89
= where the plants irrigated with water of 0.8 dS
m? presented a growth rate of 0.2 cm dia?,

Root length (cm )
=

0 ' ! I while the plants submitted to higher salinity
o i ) >0 (5.6 dS m™) obtained a growth rate of 0.1 cm
ECw (dSm™) dia-1, representing a decrease of 50% for each
Figure 3. Root length of eggplant plants under the increase unit of ECw.
ECw effect. The Figure 4 shows the effect of the
application of bovine biofertilizer on the
Campos and Cavalcante (2009) on absolute growth rate of plant height, in which it
pepper seedlings production irrigated with is verified that its application provided superior
saline water and submitted to the application of results, obtaining value of 0.15 cm day?,
biofertilizer and Mesquita et al. (2012) in whereas without application of biofertilizer the
passion fruit seedlings verified that the results were less than 0.14 cm day™.
% 0.25 4 0.152 - 0.15a
23 0.146 -
£ 5 013 1
5% - 0.14b
£ 2 007 -
2
=
< 001 . : - 0.134
0.8 2.4 4 5.6 With bovine Without bovine

biofertilizer biofertilizer
ECw (dS m'!)

Figure 4. Absolute growth rate of plant height of eggplant plants under the ECw effect associated with the
presence and absence of bovine biofertilizer.

Mesquita et al. (2012), observed that the The ECw negatively affected the relative
absolute growth rate of plant height of the growth rate of plant height of eggplant plants
yellow passion fruit plant decreased for all of and, according to the regression equation
the treatments with increasing irrigation water (Figure 5), where the data were best adjusted to
salinity ~with an average value of the linear model, shows a decrease in RGRph
1.43 cm day?, however, the same authors of 80% for a unit increase of ECw, representing
verified that the application of biofertilizer a reduction of 0.0008 cm™ day™* in the RGRph
provided the best results (2.87 cm day?) of the plants irrigated with ECw of 5.6 dS m™*
corresponding to the lowest water estimated when compared to those irrigated with water of
salinity of 0.5 dS m™, 0.8dSm™.
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Figure 5. Relative growth rate of plant height of
eggplant plants under the ECw effect.

Mesquita et al. (2012) verified that the
relative growth of plant height was reduced as
the ECw increased at 25 days after the
emergence, with extreme values of 0.08 and
0.083 cm day! with ECw of 0.5and 1.0
dS m™, respectively. One of the parameters to

0.19 -

Absolute growth rate of stem
diameter (mm dia’!)

0.07 1 & y=0.16-0.0125% .
R2=0.99
my=0.131-0.0113%
0.01 =00 . .
0.8 2.4 4 5.6
ECw (dS m!)

Relative growth rate of stem

diameter (mm mm! dia™!)

evaluate the effects of saline stress as well as
the capacity of the plant to overcome the
salinity is by the growth rate and the biomass
production, since the processes of plant growth
are particularly sensitive to the effect of the
salts (MORAIS Etal., 2011). Reductions in leaf
area relative growth rates are mainly due to the
deleterious effect of salts excess on plant
metabolism (SANTOS et al., 2013).

The increase of ECw promoted a
reduction in  the relative growth
rate of stem diameter, presenting a linear
decrease, according to the regression equation
(Figure 6), a reduction of 0.0014 mm
mm “* day * for each increased unit of ECw,
which implies that, when the plants were
irrigated with ECw of 5.6dSm?, there

was a decline in the RGRsd of
0.0013 mm mm * day* when compared to the
plants  irrigated with ECw of 0.8
dS m,
0.022 -
<
0.015 ~
y =0.0209 — 0.0014%*x
R2=0.98
0.008
0.001 : : .
0.8 2.4 4 5.6
ECw (dS m')

Figure 6. Absolute and relative growth rate of stem diameter of eggplant plants under the effect of the electrical
conductivities of irrigation water associated with the presence (A ) and absence (m) of bovine biofertilizer.

Mesquita et al. (2012) found that the
absolute growth rate of yellow passion fruit
reached mean values of 0.034 and 0.031
cm.day? in the soil with and without
biofertilizer, respectively, and the relative
growth rate of stem diameter reached a mean
value of 0.025 cm™ day*. Sousa et al. (2013b),
also verified that the absolute growth rate of
stem diameter of yellow passion fruit
(Passiflora edullis Sims.) had a reduction with
the increase of the salinity levels of the
irrigation water, regardless of the absence or
presence of the organic input. However,

observed that the declines were lower in the
treatments with the organic input.

Based on the regression equation of the
absolute growth rate of leaf area (Figure 7), it
was found that there was a linear decrease as the
level of salinity of the water increased of
55.43% per unit increase of ECw, where the
plants irrigated with ECw of 5.6 dS m™ had the
AGRIa reduced by 0.51 cm? day ' when
compared to those irrigated with ECw of 0.8 dS
m-l

It was found that the biofertilizer
provided positive results with its application to

Rev. Bras. Agric. Irr.v. 11, n° 7, Fortaleza, p. 1986 - 1997, Nov - Dez, 2017



1996

WATER SALINITY AND BOVINE BIOFERTILIZER IN THE PRODUCTION OF EGGPLANT SEEDLINGS

the absolute growth rate of leaf area, indicating
that, the plants that received the application of
the biofeertilizer presented a growth rate of 0.71

0.75 1

0.65 -

1.3 -
S
=
[
3
5 _ 099
o7
=
= o
% o
5 05
) y = 0.9675 — 0.0844%*x
2 R>=0.98
=z 0.1
] u T T
R 0.8 2.4 4 5.6
ECw (dS m™)

cm? day?, whereas the plants that did not
receive the treatment had a growth rate of 0.68
cm? day* (Figure 7).

0.71a
0.68b
0.6 -
With bovine Without bovine
biofertilizer biofertilizer

Figure 7. Absolute growth rate of leaf area of eggplant plants under ECw effect associated with the presence
and absence of bovine biofertilizer. Means followed by the same letter do not differ statistically by the Tukey

test at 5% of probability.

The relative growth rate of leaf area was
significantly  influenced by the ECw
increase and, according to the regression
equation (Figure 8), there was a decrease of
38.23% for each increase unit of the ECw,

showing a reduction of 0.0013 cm2 cm2 Dayt in
the RGR when comparing the plants irrigated
with ECw water of 5.6dSm?! to
those irrigated  with water of 0.8
dS m,

5 0.0041 -
;c%_
”é .
=~ 0.0031 1
=
SRS
g
g g 0.0021 A
O (3]
B 5 .
o~ *
2 0.0011 - ¥ =0.0036 — 0.0004**x
= R*=0.93
[
2
0.0001 . .
0.8 4 5.6
ECw (dS m1)

Figure 8. Relative growth rate of leaf area of eggplant plant under ECw effect.

It is observed that the root dry matter,
stem dry matter, leaf dry matter and total dry
matter (Figure 9) were significantly influenced
by the interaction between ECw x application
of bovine biofertilizer, all better adjusted to the
linear descending model; Under the conditions

of low salinity (0.8 dS m?) and with the
application of biofertilizer, the eggplant plants
had maximum values of 4.79; 7.58; 14.1; and
26.5g for root dry matter,stem dry
matter, leaf dry and total dry matter,
respectively.
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Figure 9. Dry matter of roots, stem, root and total dry matter of eggplant plants irrigated under ECw effect
associated with presence (A ) and absence (m) of bovine biofertilizer.

Silvaetal. (2013) also found that the dry
matter of the eggplant root was affected by the
salts in the irrigation water, observing a
quadratic response model, obtaining mean of
78.57 g and, as ECw increased, there was an
expressive increase until the ECw of 3 dS m?,
later reduction in dry mass of the root. The same
authors found a significant reduction in the
accumulation of dry matter of leaves in
response to the salinity, but only observed a
significant effect for salinity above 3.3 dS m™.
Bosco et al. (2009) studied the eggplant cultivar
Florida Market, and verified that the data were
adjusted to the quadratic and linear response
models, with reductions in the dry matter of the
root as the salinity level in the nutrient solution
was increased, mainly in the treatments in
which the ECw of the nutrient solution was
higher than 4.08 dS m™.

Oliveira et al. (2011), working with the
eggplant cv. Preta Comprida and saline water
with levels varying from 0.5 to 4.5 dS mY,
found relative losses of 49.2% for leaf dry
matter. The lower production of dry matter of
the plants occurs due to the salinity effects,
reducing the water availability to the plants due
to the decrease of the total potential of the water
in the soil, and as a consequence, the plants has
to spend more energy for water absorption
(LEONARDO et al., 2007).

It is observed in Figure 10 that the
increase of ECw promoted significant effects
on the Dickson Quality Index (DQI) and, it is
verified a reduction as the ECw is increased.

y=2.1795 - 0.2694**x
R>=0.78

Dickson Quality Score

0 T T .

0.8 24 4

Ecw (dS m™)

Figure 10. Dickson Quality Index of eggplants
plants under different ECw effects.

The biofertilizer possibly attenuated the
negative effects of the salinity on the plants
since the organic input stimulates the
proliferation ~ of  microorganisms  and
solubilizers of essential nutrients in the soil,
increasing their availability to the plants. The
bovine biofertilizer has a positive action, acting
in the improvement of the soil quality in terms
of aeration, besides the supplying of nutrients
and organic matter to the plants. In addition, the
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biofertilizer has many beneficial substances,
among them humic substances, which promote
the reduction of the osmotic potential of the soil
solution, stimulating the absorption of water
and nutrients by the plants in saline
environments (SOUSA et al., 2013a).

CONCLUSIONS

The increase in the salinity of the
irrigation water negatively affects the growth
and dry matter production of eggplant plants
(Solanum melongena L.); the application of
bovine biofertilizer provides positive results in
eggplant, attenuating the negative effects of
saline stress during the growth phase and in the
dry matter production of the plant.
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