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ABSTRACT

In irrigated crops, salinity is the main cause of the reduction of growth and produatititydamage of the
variability according to the sensitivity of the crop. The objective of this work was to evaluate the growth, water
consumption and production of basil. doscano Folha dalface under saline stress, in féifent frequencies of
recirculation of the nutritive solution and hydroponic systems. The experimental design was a completely randomized
design, in a factorial scheme 3 x 2 + 1, where the first factor represents the concentrations of NaCl (0, 40 and 80 mmol L
1 and the second factor the recirculation frequencies of the nutrient solution (4 or 6 hours) in a deep flow hydroponic
system (DFT), and an additional treatment with nutrient solution in hydroponic laminar flow system (NFT). The water
consumption, growth variables and phytomass production and growth rates were evaluated. Reducing the frequency of
recirculation of the nutrient solution to six hours does not cause significant reductions in water consumption, growth,
phytomass production and absolute growth rate of basil. The water consumption, growth, phytomass production and
the absolute growth rate of basil reduced with the use of saline nutrient solution, 40 and 80 iaf@l.[The choice
of the DFT or NFT hydroponic system does not cause significant changes in the variables analyzed in basil, under the
conditions studied.
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INTRODUCTION conditions such as salinjigs well as the use of hydroponic

. . . o techniques that allow the reduction of the production costs

Basil, from the family Lamiazae, which is also known . S .
of this crop, so as to allow farmers an alternative income in

as alfavaca, alfavaca-doce and basilica, is a medicinal, SPiGFal properties that have low availability of fresh water

and aromatic plant with significant importance in the world Therefore, this work was carried out with the objective

economic scenario (Lt al, 2014). . .
. . of evaluating the growth, the water consumption and the
In some regions of the Northeastern region of Brazil, . .
roduction of basil cvToscano Folha délface under

basil crops are grown on a large scale, focused on : . . . .
. o ) saline stress in different recirculation frequencies of
production of essential oil (Favoriébal, 2011). However ) . .
nutrient solution and hydroponic systems.

most of these localities present water shortages together
with low and irregular rainfall precipitation, which leads to
the search of techniques for more efficient use of watBMATERIAL AND METHODS

and also for the use of lower quality water (Siétaal, The research was developed from November to

2016), such as saline water ecember 2015 at the Experimental Unit of the Nucleus of

Salinity is one of the main factors affecting basi ter and Soil Engineering (NEAS) of the Federal
production, since saline stress causes morphOphySi()logiﬁﬁ]iversity of Reconcavo da Bahia (UFRB), Cruz Abs
A ;

changes, such as nutritional imbalance, reduction in stomal . i .
. as - BA, with geographic coordinates of 12° 40 '19 “south

conductance, and lower proportions of transpiration a ”c] . .
. P _p . P rI'at tude, 39° 06' 23" west longitude and average altitude of
photosynthesis rates, resulting in decreased growth a

: . 5' Om
production of these plants phytomass (Maial, 2017). . . .
In view of the imminent need to use saline water for The3sam Iong gregnhou_se with a_smple are (mst_alled
in the EastYVest direction) with 4 m of right foot, 7 m wide

irrigation, one of the main challenges for researchers R i o ;
related to the development or adaptation of managemgyﬁs covered with transparent plastic film (thickness 150
i 0% shading in the sides and as

techniques that allow economic exploitation, even undgplcrons) and screens of 5

conditions in which living with environmental adverse®n internal undercoat, at right height. During the experiment

conditions, such as salinjis unavoidable (Guimarées the ai.r _temperature in the greenhou;e oscillated between
al,, 2013). the minimum of 21.64 °C and the maximum 39.51 °C, with a

In this context, the hydroponic technique has beconfBéan of 27.35_i 2°Cand re_latlve alr_hum|d|ty was 74%.
one of the technologies that allows the cultivation of plants € experimental design applied was completely
in the presence of salts, because in this system the vaig@domized, in a factorial scheme 3 x 2 + 1, where the first
of the matrix potential is close to zero, which allows a greattgctor represents the NaCl levels (0, 40 and 80 mmipl L
absorption of water and nutrients by the plants with low&dded to the nutrient solution and the second factor the
energy expenditure than those grown in soil (Santos‘]unfg,circulation frequencies of the nutrient solution (4 or 6
etal, 2016). Different hydroponic techniques are used fdtours) in a DFT hydroponic system, and an additional
the cultivation and production of the plants, howetrer ~ treatment with nutrient solution without NaCl in NFT
laminar nutrient flow (NFT) technique with high frequencysystem, for a total of 7 treatments and three replicates, in
recirculation of the nutrient solution and the deep flowd1 experimental plots.
technique (DFT) with a smaller recirculation interval are  Seedlings of the cultivar BaSibscano Folha dlfa-
the most employed (Silva Filho, 2014). Howewere to the ce were produced by means of sowing in coconut fiber
high frequency of recirculation in the NFT system, there i@llocated in plastic cups of 80 rAfter the emegence, the
dependence on the electric energy to drive the plants. Thegedlings were irrigated with nutrient solution for leafy
the deep flow technique (DFT) is relevant for the rurategetables (Furlani, 1998), diluted to 5¢%21 days after
communities of the Brazilian semi-arid region, wher@mergence when the seedlings presented a completely
interruptions in the electric power supply are frequent (Sagxpanded pair of leaves, they were transferred to the
tos Junioet al, 2015; Silveet al, 2016). hydroponic system, where they remained for 30 days.

Studies indicate satisfactory results in the cultivation of Deep flow hydroponics (DFT) systems were used, with
plants in the DFT system, for tomato crops (Melal, zero slope and the laminar nutrient flow (NFT) systems
2014), of the coriander (Sihe al, 2016) and lettuce (&a  with 4% slope in the crop channels. The hydroponic profiles
et al, 2018). Howeversome authors such as Biogteal. were made in PVC pipes with 75 mm diameien in length.
(2014) and Maieet al. (2017) observed that there is noEach hydroponic unit was connected to an electropump,
compendium of consolidated information on the hydroponighich repressed the nutrient solution of a bobbin type
cultivation of this culture under saline stress for basil  reservoir with a capacity of 55 L, to the hydroponic profile

Thus, it is necessary to conduct research th@xperimental plots). Plants were grown at 0.40 m spacing
investigates the hydroponic cultivation of basil in adversgetween the tubes x 0.30 m between plants.
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The nutrient solution used followed the Furlani (1998) The growth and yield data were collected at 18 and 30
recommendation for leafy vegetables. In order to prepagays after transplanting (OA Two plants of each plot
the saline water that composed the nutrient solution ofere selected for the evaluation of plant height (cm),
some treatments, different amounts (in grams) of NaCl wemeeasured with a tape measure from the base to the apex,
added to the water supply (CE - 0.34 d9,mmo the NaCl stem diameter (mm) with the aid of a digital caliper and the
concentrations used were 40 and 80 mmal, L number of leaves by direct counting manuaiyso
corresponding to saline levels of 2, 6 and 10 d$ m destructive evaluations were carried out and the root length
respectivelyrepresenting the sum of the nutrient solutioficm) was measured using a measuring tape, root volume
(whichis 2.0 dS m) with saline levels. Initial pH correction with the aid of a graduated measuring cylinder in mL, the
was not necessary leaf area (cm?) by means of a portable meter (CID Bio-

The frequency of recirculation of the nutrient solutiorScience Washington, United t&te of America, CI-202
in the DFT system was as follows: interval of 4 hours - imodel) and the dry matter mass of the plant organs (g)
the daytime period, recirculation at 6:00AM, 10:00AM through a forced ventilation oven at 65 °C for a period of
2:00PM and 6:00PM and at night period-midnight; intervaf2 h and thereafter the mass of the dry matter was
of 6 hours - in the daytime period, recirculation at 6:00AMdJetermined by weighing on a scale.
12:00PM and 6:00PM and at night period, at midnight. In  Absolute growth rates (AGR) and relative growth (RGR)
the NFT system, the recirculation frequency was appliegiere determined based on the dry matter mass of the plants
in a 15 minute interval; in the diurnal period (68 -  and the net assimilation rate (NAR) by the leaf area of the
7:00 PM) the recirculation of the nutrient solution lasteglants. For the calculation of these variables, followed the
15 minutes at each 15 minute interval; and at night perioghethodology proposed by Peixabal.(2011), using the
recirculation of the solution was performed twicesquations 2, 3 and 4:
(10:00PM and 03:00AM) and the system was switched
on for 15 min. AGR :% (gdia") 2

In both systems, control of the application of the
solution was performed with the help of a digital tinfar . p — (V2= 1WWL) (o1 iy 3)
the purposes of nutrient solution control, the electrical (T2-T)
conductivity and pH of the solution were monitored everz\, _ (W2-W1)(InL2 - InL1)
two days. The electrical conductivity of the solution wa (L2-L1)(T2-T1)

evaluated with a portable conductivity meigne pH of _ _ _ N _ iy
the nutrient solution was monitored with the aid of 4/N€re: W2is the final dry mass in g; Wlis the Initial dry

portable pH meter and its control was carried out wheneV&¥?ss N 9: TZ'_Tl IS th? time fnterval b etween_ samph_n.gs;
necessary with calcium hydroxide, in order to maintain tHdeperian logarithm; L2 is the final leaf area; L1 is the initial
nutrient solution with pH in the range of 5.5 t0 6.5. leaf area.

The recovery of evapotranspiration losses with the The results were submitted to analysis of variance,

respective waters (supply or saline) characteristics of tH\@ere the significance of the treatments.v_vas evaluated by
treatments. as well as the evaluation of the wat&peans of the F test at the 0.05 probability level and the

consumption of the plants were performed every three da}zéjkey test. In order to evaluate the influence of

measuring the evapotranspiration volume (Equation 1)."Ydroponic systems on basil production, the treatments
in DFT with 0 mmol ! NaCl and recirculation frequencies

(Lf-Li) x tx D’ x 10° (1) of 4 and 6 hours were compared with standard treatment
4xnxAt NFT with 0 mmol ! NaCl and recirculation frequency of
p minutes, by the Dunnett test, at the 0.05 probhyability

(g cm™ dia™) 4)

VETC =

Where: VETC is the evapotranspirated volume, L per pIa|]|

per day; Lf is the final reading of the water level in thdfvel
automatic filling tank, m; Li is the initial reading of the Statistical analyzes were performed usk@SISTAT

water level in the automatic filling tank, m; D is fheernal ~ SOftware (Silva &zevedo, 2016) and SAS 9.0 (Sas, 201
diameter of the automatic filling tank, @T is the time
interval between readings, days; n istinenber of plants RESULTS AND DISCUSSION
grown in the profile in the time intervar. )

For this, we used automatic filling tanks built with PVC Water consumption
pipe, connected by a hose to the reservairthis, a There was no significant interaction effect of
graduated ruler was added, fixed to a transparent hose rbegirculation frequencies x NaCl concentrations, as well as
which the volume of water consumed by the plants wdsr isolated factor recirculation frequencies (p> 0.05). The
determined (Soarex al, 2010). results corroborate with Sihet al. (2016), who also did
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not observe effects of recirculation frequencies of 0.28y the salinity of 80 mmol £ (p <0.05), with decreases of
hours, 2 hours, 4 hours and 8 hours when cultivatirt.48%, at 18 DA At 30 DAT, there was an fdct of
coriander in a DFT type hydroponic system until 20 dayslant height (p €0.05) between all NaCl concentrations
after transplanting. analyzed, thus a decrease of this variable of 8.47 and

There was a significant effect of NaCl concentratio29.0%, respectivelywas observed for the salinity of 40
on water uptake by plants (p <0.05). The accumulated waterd 80 mmol £, when compared to plants subjected to
consumption of basil gradually decreases with the increa@enmol L* NaCl (Figure ).
of NaCl concentrations (Figure 1). For the concentration There was no significant effect (p > 0.05) between the
of 40 and 80 mmol £ NacCl, the reduction, relative to the concentrations of 0 and 40 mmal NaCl for stem diameter
control (0 mmol ), was, respectively18.2 and 36.1%. which was negatively influenced by the salinity of 80
These results are in agreement with several studies,nnmol L (p < 0.05) with reductions of 39.7 and 36.1%,
which reductions of the water consumption of the plantgespectivelyat 18 and 30 DA(Figure 2 B).
were observed as a result of the increased salinity of the The high concentrations of salts in the root zone cau-
irrigation water (Paulust al, 2012; Reboucaat al, 2013; se alterations in the physiological responses of plants such
Silvaet al.2016). as imbalance in the osmotic balance, disorganization of

This response is a consequence of the osmotic efféhe membranes, inhibition in division and cellular
of the salts in the root environment of the plast€ording  expansion. This mismatch decreases plant growth, an event
to Alves et al. (2011), the osmotic éct of salinity on that can be manifested with reductions in plant height and
plant development may be due to the high concentratioimsthe diameter of the stems (Liragal, 2015).
of salts dissolved in the nutrient solution, which reduce The increase in salinity levels impacted the root system
its osmotic and water potential and, consequetitigrease of basil plants, reducing their length and volume at 18 and
the availability of water and nutrients to the plants. 30 DAT (Figures 2 C and D).

. . There was no significant effect (p> 0.05) of the salt
Basil growing concentration increase from 0 to 40 mmal @n root

As the reduction of the frequency of recirculation ofengths which were severely affected at the salinity of 80
the nutrient solution did not cause a decrease in the waggiol L (p <0.05), with reductions of 22.25% at 18 DAt
consumption of the plants, it can be observed for the othgg DAT, there were statistical significance (p <0.05) between
variables analyzed in this study that this factor also digll NaCl concentrations analyzed for this variable, thus
not present a significant effect. It was observed that thegemparing the plants submitted to 0 mmdINacCl and
was a general trend of growth reduction with the increasigose grown in the salinity of 40 and 80 mma) there was
of salinity at 18 DA and with greater diérences between a decrease of 15.18 and 34.92%, respectively (Figure 2 C).
treatments at 30 DA with the leaf area being the most  There was a significant effect (p <0.05) between the NaCl
affected by saline stress (Figure 2). concentrations in the root volumes, thus, when comparing

There was no significant effect of increasing NaCihe results obtained in the NaCl concentration of 0 mrhol L
concentration from 0 to 40 mmof'for plant height (p> with those of 40 and 80 mmof‘|there was a decrease of
0.05) of basil, but this variable was negatively influencegespectively33.33 and 41.75%, at 18 DAnd 33.33 and
41.67% at 30 DA in the same order (Figure 2 D).

According to Cavalcantet al.(2010), high Naand Ci
concentrations in plant tissues lead to ionic toxicity due to
changes in the N&*, Na'/Ca* and CYNO?ratios, which
causes decreases in the growth of plants exposed to this

g &

T

5 ; 20 b . stress. For Nascimeng&t al. (2011) one of the main

[ T S . . S e .

& 6 % —E- damages caused by the excess of salts is the inhibition in

g 3 - : : the growth of the root system, due to the reduction of

=] T .

S 2 I photosynthesis.

<5 0 | The number of | d leaf area of basil pl

S o I e number of leaves and leaf area of basil plants were

0 20 30 also negatively affected by the salinity of the nutrient
Concentracdo de NaCl (mmol L) solution at 18 and 30 DA(Figures 2 E and FJhere was

no significant effect (p > 0.05) between the NaCl

Figure 1:Accumulated water consumption (L.planof basil,  -oncentrations of 40 and 80 mmdlfor the variable number
at different concentrations of NaCl, from six to 30 days after

transplanting. The bars indicate the standard error of the averag%fé.eaveS at 18 DR however when comparing the salinity
Means with the same letter do not differ, at the 5% probabili§9f 0 and 80 mmol £, there was a decrease of 28.12¢@0

level by the Tukey test. DAT, it was observed that there was a gradual reduction
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of the number of leaves with increased saline stress KjaCl, reductions of 28.55 and 57.68%, respectj\al$8

<0.05), so it was observed that in the concentrations of fOAT and of 26.78 and 68.29% at 30 Déigure 2 F).

and 80 mmol E NaCl, there was a decrease of this variable The results indicate that the leaves are salinity

of respectively 23.69 and 42.59% (Figure 2 E). sensitive organs, since the saline stress caused them to be
There were significant effects among all NaCteduced in size and number

concentrations evaluated for leaf area of plants (p <0.05) According to Séet al. (2013), the reduction of leaf

of basil. Thus, when comparing the results obtained in tmeimbers due to the increase of saline stress may be related

salinity of 0 mmol *with that of 40 and 80 mmolLlof to the decrease of vertical stem growth, reducing the

A 60 -

w

\o]

(=]
J

£10 mmol L' 040 mmol L! B0 mmol L' 040 mmol L!
780 mmol L de NaCl 780 mmol L de NaCl

o
W
I
[
wn
L

a
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(V5]
(=)
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=

a
a a
b l a b
15 A r&y | 5 - b T
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Figure 2: Plant height (A), stem diameter (B), root length (C), root volume (D), leaf number (E) and leaf area (F) of basil, under
different concentrations of NaCl (0, 40 and 80 mm¥)lat 18 to 30 days after transplanting. The bars indicate the standard error of
the averages. Means followed by the same letter do not differ, at the 5% probability level by the Tukey test.
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emission of leaf buds, or even the death of buds due to the It is observed that there were similarities between the
decrease of the absorption of water and/ or excess of torésults of the basil growth variables, where all of these
ions to the plant. For Prisco & Gomes Filho (2010), theeduced their mean value with the increase of the NacCl
decrease of the leaf area of the plants under excess saltoiscentration. This is possibly related to the excess
a consequence of the reduction of the osmotic potentiabsorption of Naand Ci ions found in the nutrient
and of the nutritional and hormonal imbalancesolution; these excess ions negatively modify the
consequentlyclosure of leaf stomata and reduction irmetabolic activities of the cells, and limit cell elongation,
transpiration occuresulting in in lower growth of these. thereby reducing plant growth.

A 10 mmol L' 040 mmol L™ lg ) £ 0 mmol L' 040 mmol L!
10 - i 80 mmol L de NaCl i 80 mmol L de NaCl
b w
g : S _ 81
g 87 LA
&~ % = 6 -
o 7 6 n S
S8 c ~ 4 -
3 c P b c
@2 2 A I b 2 1 ¢ =T
< : 1 I : . I :
p= v P ’—}|l i Vo
0 ! L 0 L ! H !
18 30 18
8. D I
a
g 6 A §:\0,75 8
8~ R~
7] o =
2_;4 . a £ o 05
g on [
[ a A
a2 0,25 - :
0 : . 0 :
025 1 g
0,20 -
.8
=
Sorsy .,
2 0,10 ~ v b -
=] 1 ' 1 !
~ v -
0,05 - P o
0,00 PR -

18 30
Days after transplanting

Figure 3: Mass of the total dry matter (a), leaves (b), stems (c), roots (d) and root / basal ratio of basil (e) under different NaCl
concentrations (0, 40 and 80 mmd)lat 18 to 30 days after transplanting. The bars indicate the standard error of the averages. Means
followed by the same letter do not differ, at the 5% probability level by the Tukey test.
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Phytomass production of basil of 48.27% relative to the control (0 mmaHhL This can

It was observed thaehves, stems and roots of basimean physiological response of the plant as a mechanism
were affected by applied saline stress, reducing the d¥survival to saline stress (Figure 3 E).
mass of leaves, stems and roots with increased salinity Increasing the root / shoot ratio in plants under
(Figures 3 B, C and D). There was a gradual reduction galinity would be another mechanism of plant tolerance
the mass of the total dry matter of the plants with th® Stress, since the investment in the development of
increase of the salinity (p <0.05), observing that betwedhe root system may be a response to stress in some
the lowest and the highest NaCl concentration there wa§#®Ps, due to the increase in the area of absorption of
decrease of 53.93 and 64.47% respectively at 18 and\88ter and decrease of evapotranspiration area (Matos
DAT (Figure 3A). etal, 2013).

There were significant effects (p <0.05) between the The results also suggest that the lower phytomass
concentrations of NaCl analyzed in the dry matter mass@mation of the aerial part of the plants as a function of
of the basil ogan at 18 DA and 30 DA. Thus, when the NaCl concentration of the nutrient solution may be
comparing the results obtained, at 18 D/t the directly related to the leaf area (Figure 2 F), since this was
concentration of 0 mmoltwith that of 40 mmol 2 NaCl, the growth variable most affected by the salinity (with a
reductions of 40.23, 41.11 and 40.36% were observedri@duction of 68.29%) and for being the source of
the leaves, stems and roots, and between concentratiphgtoassimilates formation.
of 0 and 80 mmol £ the decreases in these organs were
of the magnitude of 54.38, 47.78 and 53.21% in this Growth rates
sequence. There was no significant effect of NaCl concentrations

At 30 DAT, when the concentrations of 0 and 40 mmd?Ph the relative growth rate (p> 0.05) as well as on the net
Lt NaCl were related, there was a decrease in the dry mafiégimilatory rate (p> 0.05) in the period from 18 to 3DA
mass of leaves, stems and roots of basil, of 28.24, 44 Hgawever there was a significant (p <0.05fesft of the
and 29.70% respectively; in this same period, the leavésolute growth rate (AGR), with significant reductions in
stems and roots of the plants submitted to the salinity BRCI concentrations of 40 and 80 mmd kespectively
80 mmol L of NaCl reduced 57.89, 55.60 and 57.86% whe#®-0 and 70.24% in plant growth ( Figure 4).
compared to those that were not exposed to the salinity This reduction of growth by salinity is the result of
(Figures 3 B, C and D). a set of factors that may be related to the deviation of

The reduction of the dry matter mass of the planf§€ metabolic energy due to the adaptation of the plant
under salt stress is due to the nutritional imbalang#der stress. This redirection of energy would be used
caused by the excess Nand Ct ions in the nutrient in these, for the maintenance of the stability of the
solution. The decrease in the number of leaves and leag¢mbranes, production of organic solutes and control
area, possibly influenced the photosynthetic proce#s the transport and distribution of ions (Aragéb
in plants submitted to concentrations of 40 and 80 mmal., 2009).
Lt NaCl, resulting in a lower carbon and energy gain for
growth and, consequentha lower accumulation of 0,8 -
phytomass.

These redts corroborate the work done by Meneze: P.é a
et al. (2018), which evaluated cultivar basil yield of the; 06 1
Alfavaca Basilicdo in DFT under saline stress, observec & =
reduction of 58.0, 88.0 and 47.0% of the dry mass of leawvt §D _5 04 -
stems and roots, respectivelyhen these plants were & «y
exposed to the salinity of 80 mmotNacCl. =

Analyzing the results of the dry matter ratio of root dn
matter/shoot mass, it can be observed that at T8tBe
was no significant effect of this ratio (p> 0.05). This 0.0
response is due to the similarity of the reduction of th ’ 0 40 80
mfass of the c_iry matter in the organs of the plants duri Concentragio de NaCl (mmol L)
this period (Figures 3 B, C and D).

At 30 DAT, there was an &fct of the concentration Figure 4: Absolute growth rate of basil, under féifent

1 . oncentrations of NaCl (0, 40 and 80 mm@d)},lin the period of
of 80 mmol L NaCl (p <0.05) on the dry mass ratio of roo 8-30 days after transplanting. Means followed by the same

dry matter/mass of the aerial part, this way the planfyer do not differ, at the 5% probability level by the Tukey
submitted to this sality showed on avage an increase test.

——

0,2 A

>

Absolut
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Estimates of contrasts of analyzed variables the nutrient solutionThese results agree witkalters &

There were no significant effects between basil p|an%urrey (2015), who did not find significant differences in
cultivated in the DFT type hydroponic system submitteBasil growth in NFT and DFT systems under the same
to the recirculation frequency of 4 and 6 hours and thoggoduction conditions.
produced in NFT system with frequency of recirculation
of the nutrient solution of 15 minutes (p> 0.05) for alCONCLUSIONS

variables of growth and production of phytomass, as well ) ) _
as for the absolute growth rateafte 1). The reduction of the frequency of recirculation of the

This result allows the farmer to choose the system th%?(;”ent solgnon to six hours dqes not calrjlse ?gnlﬂcant
provides greater savings in production costs, such S uctions in water consumption, growth, phytomass

electric enagy, through a greater recirculation interval ofE rc;tductllt_)n ?nd absolute growth rate of basilkscan
ettuce Leaf.

Water consumption, growth, phytomass production
Table 1: Estimates of contrasts between treatments in DF&Nd the absolute growth rate of basil reduced with the use
versus NFT for the variables of water consumption, growth araf saline nutrient solution, 40 and 80 mmaINacCl.

phytomass production of basil plants. The choice of the laminar nutrient flow (NFT) or deep

Contrasts flow technique (DFT) hydroponic system does not cause
Variables DFT (4 hours)  DFT (6 hours)  alterationsin the growth and the production of phytomass,
versusNFET versusNFT of basil cv Tuscan Lettuce Leaf, under the conditions
AL 6 - 30 DAT studied.
CH 0,471 0,663
At 18 DAT REFERENCES
PA 0,040 0,060

Alves MS, Soare3 M, Silva LT, Fernandes J®liveira ML & Paz

SD 0,210 0,307" VP (2011) Estratégias de uso de agua salobra na producgéo de
NL 3,000 3,667 ns alface em hidroponia NFTRevista Brasileira de Engenharia
LA 2,610 3,650 Agricola eAmbiental 15:491-498.
RL 0,367 1,667 Aragdo CA, Santos JS, Queiroz S®FFranca B (2009Avaliacio
RV 1,000" 0,333 de cultivares de meldo sob condicGes de estresse salino. Revista
DML 0,180" 0,170ns Caatinga, 22:161-169.
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