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ABSTRACT: Reduction in plant growth under salt stress is due, among other factors, to changes in 
photochemical efficiency and, consequently, in photosynthesis. The objective of this study was to evaluate 
the effect of salt stress on the chlorophyll fluorescence variables in cultivars of basil (Ocimum basilicum L.). 
The experiment was conducted in a greenhouse, using a randomized block design in a 5 x 3 factorial scheme, 
corresponding to five basil cultivars (‘Grecco a Palla’, ‘Alfavaca Basilicão’, ‘Alfavaca Verde’, ‘Lemoncino’ and 
‘Roxo’) and three salinity of the nutrient solution (2.0, 3.5 and 5.0 dS m-1), with three repetitions, and the 
experimental plot was represented by three pots containing 3.0 dm3 of coconut fiber. At the full flowering 
stage, plants were evaluated for chlorophyll fluorescence, when adapted to the dark, as well as under saturating 
light conditions. In general, there were changes in fluorescence variables only at salinity above 3.5 dS m-1. 
Fertigation using high-salinity water promotes strong changes in the chlorophyll a fluorescence of sensitive 
basil cultivars. The cultivars ‘Grecco a Palla’ and ‘Alfavaca Verde’ were little affected by the increase of salinity, 
being the most tolerant to salt stress. In the cultivars ‘Alfavaca Basilicão’, ‘Lemoncino’ and ‘Roxo’, chlorophyll 
fluorescence was strongly affected by salinity, being the most sensitive. The tolerance ranking based on 
chlorophyll fluorescence is: ‘Grecco a Palla’ = ‘Alfavaca Verde’ > ‘Alfavaca Basilicão’ > ‘Lemoncino’ > ‘Roxo’.
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Eficiência fotoquímica de cultivares de manjericão fertigada
com soluções nutritivas salinizadas

RESUMO: A redução do crescimento das plantas sob estresse salino é decorrente, entre outros fatores, de 
alterações na eficiência fotoquímica, e consequentemente na fotossíntese. Com isto, objetivou-se avaliar o 
efeito do estresse salino sobre as variáveis da fluorescência da clorofila em cultivares de manjericão (Ocimum 
basilicum L.). O experimento foi conduzido em casa de vegetação, seguindo o delineamento experimental 
de blocos casualizados, em esquema fatorial 5 x 3, sendo cinco cultivares de manjericão (‘Grecco a Palla’, 
‘Alfavaca Basilicão’, ‘Alfavaca Verde’, ‘Lemoncino’ e ‘Roxo’) e três salinidades da solução nutritiva (2,0; 3,5 e 5,0 
dS m-1), com três repetições, sendo a parcela experimental representada por três vasos contendo 3,0 dm3 de 
fibra de coco. Na fase de pleno florescimento as plantas foram avaliadas quanto à fluorescência da clorofila, 
quando adaptadas ao escuro, como também em condições de luz saturante. De forma geral, houve alterações 
nas variáveis da fluorescência apenas em salinidade acima de 3,5 dS m-1. A fertigação usando água de alta 
salinidade promove fortes alterações na fluorescência da clorofila a das cultivares sensíveis de manjericão. As 
cultivares ‘Grecco a Palla’ e ‘Alfavaca Verde’ foram pouco afetadas pelo aumento da salinidade, sendo as mais 
tolerantes ao estresse salino. As cultivares ‘Alfavaca Basilicão’, ‘Lemoncino’ e ‘Roxo’ tiveram a fluorescência da 
clorofila fortemente afetada pelo efeito da salinidade, sendo as mais sensíveis. O ranque de tolerância com base 
na fluorescência da clorofila é: ‘Grecco a Palla’ = ‘Alfavaca Verde’ > ‘Alfavaca basilicão’ > ‘Lemoncino’ > ‘Roxo’.
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Introduction

Basil (Ocimum basilicum L.), also known in Portuguese 
as ‘alfavaca’, ‘alfavaca -cheirosa’, ‘basílico’, ‘alfavaca doce’, ‘erva 
real’, ‘manjericão doce’, is a plant belonging to the Lamiaceae 
family, widely used in folk medicine and as condiment and 
seasoning (Palaretti et al., 2015). In the year of 2017, 3,913 t 
of basil were produced in Brazil, 47 t of which in the state of 
Rio Grande do Norte (IBGE, 2019).

The crop adapts to the wide climatic conditions and its 
growth is favored in regions of hot climate, which enables 
cultivation throughout the year (Favorito et al., 2011). Its 
cultivation has recently been studied in protected environment, 
mainly in hydroponic system (Bione et al., 2014; Menezes et 
al., 2017).

In the hydroponic system, the quality of the water used to 
prepare the nutrient solution, regarding the content of salts, 
is a factor of great importance, because the use of saline water 
(ECw > 3.5 dS m-1) can cause reductions in plant growth and 
yield, although there are differences between species regarding 
the tolerance to nutrient solution salinity (Martins et al., 2019; 
Rosas et al., 2019; Silva Júnior et al., 2019; Soares et al., 2019). 
Basil is classified as tolerant or moderately tolerant to salinity, 
showing slight reduction of growth under salinity of 5.0 dS m-1 
(Attia et al., 2009); however, this level of tolerance depends 
on numerous factors, especially on the genotype (Maia et al., 
2017; Menezes et al., 2017).

The reduction in plant growth and yield under salt stress 
conditions results from physiological changes, especially in the 
photosynthetic process, due to alterations in photochemical 
efficiency (Penella et al., 2014; Taibi et al., 2016), and these 
changes may be used as a tool for selecting salinity-tolerant 
genotypes (Azevedo Neto et al., 2011; Silva et al., 2014).

In view of the above, the objective of this study was to 
evaluate the effect of salt stress on the photochemical efficiency 
of chlorophyll in basil cultivars.

Material and Methods

The experiment was carried out from July 2018 to 
September 2018, in a greenhouse, without control of 
environmental conditions, located in the Departamento de 
Ciências Agronômicas e Florestais (5° 12’ 4” S, 37º 19’ 39” W, 
average altitude of 18 m), at the Centro de Ciências Agrárias 
of the Universidade Federal Rural do Semiárido (UFERSA), 
in Mossoró, Rio Grande do Norte, Brazil.

The experimental design used was randomized blocks, 
in 5 × 3 factorial scheme, with three repetitions and, as plot, 
three plants cultivated in 3-L pots containing coconut fiber 
as substrate. The factors were composed by the combination 
of five cultivars (‘Grecco a Palla’, ‘Alfavaca Basilicão’, ‘Alfavaca 
Verde’, ‘Lemoncino’ and ‘Roxo’) with three salinity of the 
nutrient solutions (S1- standard nutrient solution (2.0 dS m-1), 
SN; S2 - SN + 0.68 g L-1 of NaCl (3.5 dS m-1); S3 - SN + 1.55 g 
L-1 of NaCl (5.0 dS m-1).

The nutrient solutions were prepared using water from 
the UFERSA campus supply system, whose chemical analyses 
showed the following characteristics: pH = 8.30; EC = 0.50 dS 

m-1; Ca2+ = 3.10; Mg2+ = 1.10; K+ = 0.30; Na+ = 2.30; Cl- = 1.80; 
HCO3 = 3.00 and CO3

2- = 0.20 (mmolc L
-1). In order to obtain 

the solutions with the other salinity levels (S2 and S3), sodium 
chloride (NaCl) was added to the water of lowest salinity (0.5 
dS m-1), and the levels were adjusted with the aid of a digital 
benchtop conductivity meter (TEC-4MP,Tecnal®).

Planting was carried out with seedlings propagated by seeds 
in expanded polystyrene trays with 128 cells, using substrate 
formulated by the mixture of earthworm humus and coconut 
fiber (1:1.5). The trays were irrigated every day using a watering 
can with very narrow holes, until the seedlings had three to four 
true leaves; after that, plants were transplanted to 3-L plastic 
containers, by placing one plant in each pot.

The pots were distributed inside the greenhouse and placed 
on top of three wooden benches with the following dimensions: 
0.5 m high, 1.0 m wide and 5.0 m long, covered with black 
plastic film. Each bench had 45 pots arranged in three rows 
with 15 pots each, at spacing of 0.45 m between rows and 0.35 
m between plants.

The irrigation system adopted was the drip system, using 
microtube emitters, which were previously evaluated under 
normal operating conditions, with emitters attached to the 
irrigation lines (polyethylene tubes). Each nutrient solution 
was applied using an independent irrigation system, formed 
by a Metalcorte/Eberle self-venting, circulation motor pump, 
model EBD250076, actuated by single-phase motor with 210 
V voltage and 60 Hz frequency, one reservoir (60-L water 
tank), 16-mm-diameter hoses and microtubes with average 
flow rate of 2.78 L h-1.

The standard nutrient solution was the recommendation 
of Furlani et al. (1999) for leafy vegetables, containing the 
following amounts of fertilizers, in g 1000 L-1: 750, 500, 150 
and 400 g of Ca(NO3)2, KNO3, MAP and MgSO4, respectively. 
Micronutrients were supplied using the fertilizer Rexolim®.

Fertigation began to be applied one day after transplanting, 
using the same doses of nutrients for all treatments, 
differentiating only in the amount of NaCl added to the 
reservoirs. The control was carried out through a timer (Digital 
Timer, TE-2 model, Decorlux®) adopting the frequency of 
six daily irrigations and adjusting the time of each irrigation 
according to the need of the crop. The nutrient solution volume 
consumed by plants was not determined; however, a volume 
sufficient to cause drainage was applied in each irrigation event.

Preventive phytosanitary control was periodically 
performed, with organic insecticide at dose of 2.0 mL L-1 
(Tarssus green).

When plants reached full flowering, chlorophyll a 
fluorescence was evaluated using an Opti Science OS5p 
pulse-modulated fluorometer. For that, plants were dark 
adapted for 30 min and, subsequently, initial fluorescence 
(F0), maximum fluorescence (Fm), variable fluorescence (Fv = 
Fm-F0) and maximum quantum efficiency of PSII (Fv/Fm) were 
determined (Silva et al., 2014). Also with the pulse-modulated 
fluorometer, applying an actinic light source with saturating 
multi-flash pulse, the electron transport rate (ETR), effective 
quantum efficiency of photosystem II (Y), non-photochemical 
dissipation or quantum yield of regulated dissipation (YNPQ) 
and non-regulated photochemical dissipation or quantum 
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yield of non-regulated dissipation (YNO) were determined, 
following the methodology of Kramer et al. (2004).

The obtained data were subjected to analysis of variance, 
with further analysis of the factors when a significant response 
to the interaction between factors occurred. Treatment effects 
were analyzed by means comparison test (Tukey, p ≤ 0.05). 
Statistical analyses were carried out using the statistical 
software Sisvar version 5.6 (Ferreira, 2014).

Results and Discussion

Initial fluorescence (F0), maximum fluorescence (Fm), 
variable fluorescence (Fv), electron transport rate (ETR), 
effective quantum efficiency of PSII (Y) and non-photochemical 
dissipation (YNPQ) were significantly influenced by the 
interaction between cultivar and irrigation water salinity (p ≤ 
0.01), and YNPQ was significantly affected at p ≤ 0.05. The non-
regulated photochemical dissipation (YNO) was significantly 
affected by the single factors cultivars and salinity (p < 0.05), 
while the maximum quantum efficiency of PSII (Fv/Fm) was 
significantly affected only by salinity (p ≤ 0.01) (Table 1).

Significant interaction between salt stress and cultivars has 
also been observed by other authors working with different 
species of agronomic interest, such as basil (Mancarella et 
al., 2016), sesame (Dias et al., 2018) and cowpea (Oliveira 
et al., 2018), among others, demonstrating that chlorophyll 
fluorescence can be used to select salt stress-tolerant cultivars.

No significant difference was observed in F0 among 
cultivars in the absence of NaCl, with an average F0 of 759.93 
electrons quantum-1. The increase in nutrient solution salinity 
from 2.0 to 3.5 dS m-1 did not affect the initial fluorescence of 
the basil cultivars, but the cultivar ‘Lemoncino’ obtained higher 
values compared to ‘Grecco a Palla’; however, these cultivars did 
not differ from the others. At the highest salinity level (5.0 dS 
m-1), there was reduction in the F0 of the cultivars ‘Roxo’ and 
‘Lemoncino’, in comparison to the salinity of 2.0 dS m-1, and 
the cultivar ‘Roxo’ had the lowest values of initial fluorescence, 
in relation to the other cultivars studied (Table 2).

The reduction of initial fluorescence observed in the 
cultivar ‘Roxo’ under salt stress demonstrates the occurrence 
of structural changes in photosynthetic pigments, thus 
compromising the efficiency of the excitation energy 
from the light-harvesting antenna and damage to the PSII 
reaction centers (Baker, 2008). A probable explanation 
for such reduction is the decrease in the concentrations 
of photosynthetic pigments in plant leaves, which may be 

ns; *; ** Not significant, significant at p ≤ 0.05 and p ≤ 0.01, respectively by F test; DF - Degrees of freedom

Table 1. Summary of the analysis of variance for initial fluorescence (F0), maximum fluorescence (Fm), variable fluorescence 
(Fv), quantum efficiency of photosystem II (Fv/Fm), electron transport rate (ETR), effective quantum efficiency of PSII (Y), 
non-regulated photochemical dissipation (YNO) and non-photochemical dissipation (YNPQ) of basil cultivars (C) subjected 
to different levels of nutrient solution salinity (S)

Table 2. Initial fluorescence (F0), maximum fluorescence (Fm), 
variable fluorescence (Fv) and maximum quantum efficiency of 
photosystem II (Fv/Fm) of basil cultivars subjected to different 
nutrient solution salinity

Means followed by the same letters, uppercase in the rows and lowercase in the columns, 
do not differ by Tukey test (p ≤ 0.05) 

an indication that this cultivar is more sensitive to salinity 
(Tatagiba et al., 2014).

Regarding the maximum fluorescence, no significant 
difference was observed between the cultivars in the absence 
of NaCl, and the average Fm was 3,244.13 electrons quantum-1. 
For the salinity of 3.5 dS m-1, the highest value of maximum 
fluorescence was observed in the cultivar ‘Lemoncino’, while 
‘Alfavaca Basilicão’ showed the lowest Fm. When plants were 
subjected to the highest salinity (5.0 dS m-1), only the cultivar 
‘Roxo’ differed from the others, showing lower maximum 
fluorescence (Table 2).

The cultivar ‘Alfavaca Basilicão’ had a 22.04% reduction 
in Fm when subjected to salinity of 3.5 dS m-1, but showed a 
positive response to the highest salinity of the nutrient solution. 
The cultivar ‘Roxo’ was affected by the highest salinity (5.0 dS 
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m-1), resulting in losses of 45.44% (Table 2), which indicates 
that there is the possibility of chlorophyll degradation due to 
salt stress, since it reduced initial and maximum fluorescence.

The reduction of Fm in the cultivar ‘Roxo’ at the highest 
salinity is directly related to chlorophyll degradation (Baker, 
2008). These results indicate that this cultivar may be less 
tolerant to the high electrical conductivity of the nutrient 
solution, which partially agrees with the results presented 
by Maia et al. (2017), who found that the cultivar ‘Roxo’ was 
sensitive to salinity above 4.5 dS m-1.

The variable fluorescence did not differ significantly 
between the cultivars in the solution without NaCl, with an 
average value of 2484.20 electrons quantum-1. In the solution 
with EC of 3.5 dS m-1, the cultivar ‘Lemoncino’ had higher 
variable fluorescence and outperformed the cultivar ‘Alfavaca 
Basilicão’ by 41.73%, although these two did not differ 
significantly from the others. At salinity of 5.0 dS m-1, only 
the cultivar ‘Roxo’ differed negatively from the others and had 
lower Fv (Table 2).

Regarding the effect of salinity on Fv, the behavior was 
similar to that of Fm, with significant response only in the 
cultivars ‘Alfavaca Basilicão’ and ‘Roxo’. For the cv. ‘Alfavaca 
Basilicão’, plants subjected to nutrient solution with salinity 
of 3.5 dS m-1 had the lowest value of Fv, resulting in a loss of 
29.72% compared to the lowest salinity. The cultivar ‘Roxo’ 
showed reduction only at the highest salinity, which was equal 
to 45.89% in comparison to the salinity of 2.0 dS m-1 (Table 2).

Thus, the cultivar ‘Alfavaca Basilicão’ at salinity of 3.5 dS 
m-1 and the cultivar ‘Roxo’ at salinity of 5.0 dS m-1 possibly 
showed lower capacity for CO2 assimilation. Similar behavior 
of reduction in Fv was observed by Oliveira et al. (2018) in 
cowpea plants (Vigna unguiculata) subjected to salt stress.

The mean quantum efficiency of PSII in the cultivars 
decreased by 3.95% at salinity of 3.5 dS m-1 in comparison 
to the mean at salinity of 2.0 dS m-1. However, there was an 
increase at salinity of 5.0 dS m-1, although it did not differ from 
the values obtained at the lowest salinity of 2.0 dS m-1 (Table 2).

The reduction in quantum efficiency of PSII at salinity of 
3.5 dS m-1 probably indicates a decrease in the photochemical 
efficiency of PSII and a disturbance or damage to the 
photosynthetic apparatus (Glynn et al., 2003).

The cultivars studied did not differ significantly with respect 
to the electron transport rate (ETR) in the saline solutions of 
2.0 and 3.5 dS m-1, obtaining averages of 71.01 and 126.36 μmol 
electrons m-2 s-1, respectively. However, the cultivars differed in 
the nutrient solution of highest salinity (5.0 dS m-1), in which 
the cultivar ‘Roxo’ was superior to the others, which did not 
differ from one another (Table 3). 

By evaluating the effect of salinity on the electron transport 
rate, it can be noted that there was a significant response in 
the cultivar ‘Alfavaca Basilicão’. Initially, there was an 89.64% 
increase at the salinity of 3.5 dS m-1 compared to that of 2.0 dS 
m-1. Then, there was a 59.20% decrease at the highest salinity 
(5.0 dS m-1), in comparison to the ETR obtained in plants 
subjected to the salinity level of 3.5 dS m-1. For the cultivar 
‘Roxo’, ETR increased with the increase in nutrient solution 
salinity. The cultivars ‘Grecco a Palla’, ‘Alfavaca Verde’ and 

‘Lemoncino’ did not show a significant response, obtaining 
averages of 90.79, 78.69 and 79.51 μmol electrons m-2 s-1, 
respectively (Table 3).

The cultivar ‘Alfavaca Basilicão’ under salinity of 3.5 dS 
m-1 increased its electron transport rate in favor of increasing 
the photosynthetic rate in order to minimize the impacts of 
salinity. However, when subjected to salinity of 5.0 dS m-1, 
the ETR was reduced, probably due to a higher rate of ATP 
consumption and reduced NADPH for CO2 assimilation, 
evidencing that the plants were stressed (Penella et al., 2014). 
However, plants subjected to high concentrations of NaCl, 
from the beginning of the cycle, were able to acclimatize to salt 
stress, showing results similar to those of plants in the absence 
of salt stress (Table 3).

The cultivar ‘Roxo’ showed an increase in ETR values 
as the salt concentration increased (Table 3). Thus, it can 
be inferred that, even under conditions of high salinity, the 
cultivar ‘Roxo’ was more able to absorb water and maintain the 
electron transport flow for photosynthesis. Another possible 
explanation for the increase of ETR in this cultivar in response 
to the increase of salinity is the presence of anthocyanins in 
leaves, stem and floral tissues (purple color), which would 
perform a photoprotective and antioxidant function, reducing 
the negative effects of salt stress (Landi et al., 2014). However, 
it is possible that the increase in electron transport flow is 
related to the low levels of F0, Fm and Fv, and has the function of 

Table 3. Electron transport rate (ETR), effective quantum 
efficiency of PSII (Y), non-regulated photochemical 
dissipation (YNO) and non-photochemical dissipation 
(YNPQ) in basil cultivars subjected to levels of nutrient 
solution salinity

Means followed by the same letters, uppercase in the rows and lowercase in the columns, 
do not differ by Tukey test (p ≤ 0.05) 
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compensating for the photosynthetic activity and degradation 
of chlorophyll molecules, caused by salt stress.

There was no significant difference between cultivars for 
effective quantum efficiency of PSII at salinities of 2.0 and 3.5 
dS m-1, whose mean values were 0.55 and 0.49. At the highest 
salinity (5.0 dS m-1), the highest values occurred in the cultivars 
‘Grecco a Palla’, ‘Alfavaca Verde’, ‘Lemoncino’ and ‘Roxo’, 
although the latter did not differ from the cultivar ‘Alfavaca 
Basilicão’, which had lower values (Table 3).

Regarding the effect of salinity on the effective quantum 
efficiency of PSII, there was a significant response among 
cultivars, and the highest values were observed in the cultivars 
‘Alfavaca Basilicão’ and ‘Lemoncino’. In ‘Alfavaca Basilicão’, 
there was a reduction of 62.10% between the salinities of 2.0 
and 5.0 dS m-1. In the cultivar ‘Lemoncino’, initially there was 
a reduction at salinity of 3.5 dS m-1, with a subsequent increase 
of 51.32% at the highest level of salinity (5.0 dS m-1) compared 
to the lowest salinity of 2.0 dS m-1 (Table 3).

Thus, the reductions in the effective quantum efficiency 
of PSII observed in the cultivars ‘Alfavaca Basilicão’ 
and ‘Lemoncino’ are indicative of a reduction in their 
photosynthetic activity, as this variables demonstrates the 
amount of electrons transported, indicating the occurrence of 
photosynthesis (Baker, 2008). Azevedo Neto et al. (2011) also 
reported reduction in the effective quantum efficiency of PSII 
in sunflower plants grown under salt stress.

For the non-regulated photochemical dissipation, only the 
cultivar ‘Roxo’ was superior to the cultivar ‘Alfavaca Verde’, 
but both did not differ from the others. In regard to the effect 
of salinity, in general, YNO decreased up to the salinity of 3.5 
dS m-1, with a subsequent increase at salinity of 5.0 dS m-1 
(Table 3).

The increase in non-regulated photochemical dissipation 
with increasing salinity indicates that, in general, basil cultivars 
showed higher loss of energy, which may have been dissipated 
in an uncontrolled way in PSII, in the form of heat or through 
fluorescence emission (Bazihizina et al., 2015), a fact that 
corroborates the increase in F0 as a function of the increase in 
nutrient solution salinity, in all cultivars (Table 2).

These results agree with those presented by Sacramento et 
al. (2018), who worked with sunflower and also found that, 
under stress conditions, there is an increase in the parameter 
YNO.

For the non-photochemical dissipation (YNPQ), there was 
no significant difference between cultivars for salinity levels of 
2.0 and 3.5 dS m-1, which led to averages of 0.3876 and 0.4463, 
respectively. For salinity of 5.0 dS m-1, the cultivar ‘Alfavaca 
Basilicão’ was superior to the others, which did not differ 
significantly from one another (Table 3).

The effects of salinity were significant only on the YNPQ 
of the cultivars ‘Alfavaca Basilicão’ and ‘Lemoncino’. ‘Alfavaca 
Basilicão’ showed a 133.94% increase at the salinity of 5.0 dS 
m-1 compared to the salinity of 2.0 dS m-1, while the cultivar 
‘Lemoncino’ reduced its YNPQ as salinity increased, with a loss 
of 42.95% in plants subjected to the highest level of salinity, 
compared to those cultivated in the absence of NaCl.

YNPQ refers to the dissipation of energy in the form of 
heat through the regulatory photoprotective mechanism 

(xanthophyll cycle), which prevents damage caused by excess 
photons, so that a high YNPQ indicates high photoprotective 
capacity (Sacramento et al., 2018).

Increase of YNPQ in the cultivar ‘Alfavaca Basilicão’ is 
probably a mechanism to minimize stress caused by the 
increase in NaCl concentration, which occurs through the 
dissipation of energy in non-photochemical processes, in the 
form of heat, and this result is in agreement with the reduction 
in the variable Y in the same cultivar, where light energy 
would be dissipated for photosynthesis. This is a strategy to 
protect the photosynthetic apparatus against excess energy 
(Li et al., 2010). On the other hand, a reduction in the value 
of YNPQ in the cultivar ‘Lemoncino’ indicates incapacity for 
photoprotective reactions, which may eventually cause damage 
to the photosynthetic apparatus (Schreiber, 2008).

In view of these results, it was found that increased salinity 
promotes changes in the photochemical activity of chlorophyll 
in basil plants. Thus, the increase in photoprotective capacity 
can be considered a mechanism for acclimation to salt stress.

Response to the interaction between salinity and basil 
cultivars was also observed by Mancarella et al. (2016), who 
worked with the cultivars ‘Napoletano’ and ‘Genovese’ and 
found no increase in YNPQ values with the increase of salinity 
for the cultivar ‘Napoletano’, while no alteration was observed 
for the cultivar ‘Genovese’.

The cultivars ‘Grecco a Palla’ and ‘Alfavaca Verde’ had 
smaller changes in chlorophyll fluorescence variables under 
solution with high electrical conductivity (5.0 dS m-1), being 
considered the most tolerant cultivars to salt stress. 

Conclusions

1. Basil cultivars showed different responses to the salinized 
nutrient solutions.

2. The photochemical efficiency of the cultivars ‘Grecco 
a Palla’ and ‘Alfavaca Verde’ were little affected by salinity, 
demonstrating that these are the most tolerant.

3. The cultivars ‘Alfavaca Basilicão’, ‘Lemoncino’ and ‘Roxo’ 
were more hampered by the salinity of 5.0 dS m-1.
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