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ABSTRACT

Aims: In this study, salt resistance level of five amaranth (Amaranthus cruentus) cultivars: AA-04-
028, AA-04-017, Locale, Rouge and Red-Sudan, was evaluated at young plants stage.

Study Design: The experiment was laid out as a Randomized Complete Block Design (RCBD)
with four replications.

Place and Duration of Study: The experiment was carried out in a screen house at Center of

*Corresponding author: E-mail: ganchrist@hotmail.com;
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Agricultural Research of Agonkanmey, Commune of Abomey-Calavi, Republic of Benin from July to
September 2016.

Methodology: Three weeks old plants of the five cultivars were submitted in pots containing a
mixture of potting soil and sand to four NaCl concentrations: 0, 30, 60 and 90 mM NaCl
corresponding respectively to an electric conductivity of 0, 1.915, 4.815 and 8.39 ds.m® by
irrigation every two days. Plant growth parameters were evaluated after two weeks.

Results: Salt effect caused a reduction of young plant growth whatever the growth parameter
considered with a significant difference among cultivars. The growth reduction due to NaCl is lower
and non significant in cultivar Rouge for all growth parameters except root fresh mass, whereas this
reduction is higher and significant (p=.05) in cultivars Locale and AA-04-028 for all growth
parameters. For cultivars Red-Sudan and AA-04-017, the reduction due to NaCl was significant
(p= .05) only for leaf number and plant height. The results indicated that cultivar Rouge was the
less affected by NacCl, followed by AA-04-017, Red-Sudan and AA-04-028; cultivar Locale was the
most affected.

Conclusion: Plant height, leaf number and root length appeared as the most suitable growth
parameters for studying salt stress effect in Amaranthus cruentus. For the first time, we
demonstrated that there is a variability of relative salt-stress resistance among A. cruentus cultivars
at young plant stage. Among the five cultivars, Rouge appeared as the most salt resistant whereas
cultivar Locale was the most salt sensitive at young plants stage.

Keywords: Cultivars discrimination; leaf vegetable; NaCl salt-stress; root growth; shoot growth.

ABBREVIATIONS ornamental plants. Amaranth (Amaranthus sp.) is

a promising crop for semi-arid regions. It exhibits

PRHG : Plant Relative Height Growth a high nutritive value but also a fascinating ability
RLNG : Relative Leaf Number Growth to adapt to diverse harsh environments [15]. As a
SEM : Shoot Fresh Mass tropical leafy vegetable, it is acquiring increasing
SDM : Shoot Dry Mass importance as a potential subsidiary food crop for
RRLG : Root Relative Length Growth its excellent quality of protein and endogenous
REM : Root Fresh Mass micronutrients content [16,17]. Presently some
RDM : Root Dry Mass amaranth species were cultivated in semiarid

regions, where problem of salinity is acute [8].
Vegetable crops are predominantly cultivated in
the south of Benin, in urban and suburban areas
and in the valley of Ouémé [18]. In Benin,
amaranth species are mainly cultivated as leaf
vegetable in the cultivable lands of the coastal
areas where soil and irrigation water’s salinity
constitute real problems hampering crop

1. INTRODUCTION

Salt stress is one of the major environmental
constraints limiting agricultural productivity [1,2].
More than 900 million hectares are affected by
high salt concentration in the substrate [3]
including half of irrigated areas [4]. Plant growth

is compromised by salinity at all developmental
stages, but sensitivity varies greatly at different
stages [5,6,7]. Crop production in saline areas
largely depends upon successful germination,
seedling emergence and establishment and
efficient reproductive phase [8]. Although most, if
not all cultivated plants are glycophyte species,
their overall responses to increasing NaCl dose
appear to be species-specific [9,10,11,12,13,14].
Moreover, within a given species, a substantial
variation in salt sensitivity may occur among
cultivars [9,2,10].

Amaranthus, collectively known as amaranth, is
a cosmopolitan genus of annual, short-lived or
perennial plants. Some amaranth species are
cultivated as leaf vegetables, pseudocereals, and

production.

In this respect, the prospects for future cultivation
of salt-tolerant, high-yielding genotypes of
amaranth are of paramount importance [19].
However, despite a substantial amount of
literature on responses of plants to salinity
stress, data on the tolerance of amaranth to
salinity stress are lacking [19,15]. Moreover,
there is almost no information about salt
resistance between cultivars of a given amaranth
species. Moreover, only little research work has
focused on salt resistance of amaranth cultivars
produced in Benin. In our previous study, we
have demonstrated that there is a variability
of relative salt-stress resistance among
Amaranthus cruentus cultivars at the germination



stage [20]. Since salt-resistance at the
germination stage is not necessarily correlated
with  salinity resistance at subsequent
developmental stages, the present study aims at
evaluating NaCl stress effects on young plant
growth of five amaranth cultivars grown in Benin.

2. MATERIALS AND METHODS
2.1 Plant Material

Five Amaranthus cruentus cultivars, produced in
Benin were used (AA-04-028, Locale, AA-04-
017, Rouge and Red-Sudan). Species
identification was performed by the team at the
National Herbarium of Benin. Cultivars were
obtained from the Market Gardening Crops
Program of the Benin National Institute for
Agricultural Research (INRAB).

2.2 Experimental Conditions

The experiment was carried out in a screen
house at Center of Agricultural Research of
Agonkanmey (Abomey-Calavi, Republic of
Benin) from July to September 2016. Plants were
cultivated at a temperature of 26 /22 day/night
with natural light and a relative humidity of 55%.

Seeds were incubated for germination in tanks
filled with potting moistened soil for two weeks.
Young seedlings were then transferred to
earthen small pots of 5.8 cm diameter and 6 cm
height containing a mixture of potting soil and
sandy loam soil 50:50 (one plant/pot) and
cultivated for one week before stress application.
Plants of the five cultivars were submitted to salt
stress in earthen big pots of 11.3 cm diameter
and 14 cm height filled with 3 kg of a same
mixture. Treatments consisted of plant irrigation
every two days with 100 ml/pot of salt solution of
0, 30, 60or 90 mM NaCl -corresponding
respectively to an electric conductivity of 0; 1.91,
481, and 8.39 dS.m™ determined by a
conductimeter (VWR; CO310). The experiment
was laid out as a Randomized Complete Block
Design (RCBD) with two factors and four
replications. The two considered factors were
cultivars (with five levels) and salt-concentrations
(with four levels).

2.3 Experiment Evaluation
Plants height, leaf number and root length were

measured before stress application (Xp); they
were measured again after 2 weeks of treatment
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(X1). Plants Relative Height Growth of (PRHG),
Relative Leaf Number Growth and Relative Root
Length Growth (RRLG) were calculated as (X;-
Xo) Xo. Shoot and root fresh mass were
determined after two weeks. Samples were then
transferred to an oven at 80C for 72 hours for
dry mass determination.

2.4 Statistical Analysis

All the experiments were performed twice
independently. For all parameters, each value
was presented in the form of mean + standard
error with a reading of four independent samples
per treatment. The analysis of the main effects of
stress intensity and/or cultivars was based on a
one-way and two-ways analysis of variance
(ANOVA). The differences among the means
were compared through Students, Newman and
Keuls (SNK) test. All statistical analyses were
performed by GenStat discovery [21].

3. RESULTS

3.1 Effect of NaCl on Plant Aerial Part
Growth

3.1.1 NaCl effect on plant height

The Fig. 1 presents NacCl effect on PRHG (plants
relative height growth) after two weeks of stress.
In the absence of stress, the PRHG after two
weeks was 1.49, 1.213, 1.953, 1.338 and 1.438
respectively for cultivars AA-04-017, AA-04-028,
Locale, Red-Sudan and Rouge. Cultivar AA-04-
028 presented the lowest PRHG whereas Locale
showed the highest PRHG. NaCl effect resulted
in a reduction of plants PRHG but the five
cultivars showed different behaviors. Cultivar
Rouge was less affected by NaCl than the other
cultivars. It exhibited a PRHG of 1.192, 1.19 and
0.71 in the presence of 30; 60 and 90 mM of
NaCl respectively. Statistical analysis revealed
that NaCl effect was not significant (p = .221) on
this cultivar. For cultivar Locale, salt PRHG
inhibition was significant from 30 mM NaCl (p
=.001) with PRHG values of 0.78, 0.66 and 0.57
respectively at 30, 60 and 90 mM NaCl. For
cultivar Red-Sudan, salt PRHG inhibition was
significant from 60 mM NacCl (p= .01) with PRHG
values of 1.13, 0.73 and 0.62 respectively at 30,
60 and 90 mM NaCl. NaCl PRHG inhibition was
significant only at 90 mM NacCl for cultivar AA-04-
028 (p=.01) and AA-04-017 (p=.05) with PRHG
values of 1.11, 0.71 and 0.047 for AA-04-028; for
AA-04-017, RHG values were 1.427, 1.147 and
0.415 in the presence of 30, 60 and 90 mM of



NaCl respectively. Thus, salt effect on plant
height inhibition was the most important on
cultivar Locale and the least marked on cultivar
Rouge.

3.1.2 NaCl effect on leaf number

In the absence of stress, the RLNG after 15 days
was 0.927, 0.925, 1.042, 1.375 and 0.88
respectively for cultivars AA-04-017, AA-04-028,
Locale, Red-Sudan and Rouge (Fig. 2). Cultivar
Rouge presented the lowest RLNG whereas
Red-Sudan showed the highest RLNG. NacCl
effect resulted in a reduction of plants RLNG but
the five cultivars showed different behaviors.
Cultivar Rouge was less affected by NaCl than
the other cultivars. It exhibited a RLNG of 0.67,
0.627 and 0.357 in the presence of 30, 60 and
90 mM of NaCl respectively. Statistic analysis
revealed that NaCl effect was not significant
(p=.064) on this cultivar. NaCl RLNG inhibition
was significant from 30 mM NaCl for cultivar
Locale (p=.001) and Red-Sudan (p=.01) with
RLNG values of 0.517, 0.35 and 0.25 for Locale.
For Red-Sudan, RLNG values were 0.895, 0.632
and 0.575 in the presence of 30, 60 and 90 mM

NOmMNaCl W 30m Nacl
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of NaCl respectively. For cultivar AA-04-028, salt
RLNG inhibition was significant from 60 mM
NaCl (p=.001) with RLNG values of 0.742, 0.59
and 0.2 respectively at 30, 60 and 90 mM NacCl.
For cultivar AA-04-017, salt RLNG inhibition was
significant only at 90 mM NaCl (p=.05) with
RLNG values of 0.915, 0.715 and 0.345
respectively at 30, 60 and 90 mM NaCl. Thus,
salt effect on leaf number inhibition was the most
important on cultivars Locale and Red-Sudan
and the lowest on cultivar Rouge.

3.1.3 NaCl effect on shoot fresh mass

The Fig. 3 presents NaCl effect on plants shoot
fresh mass (SFM) after two weeks of stress. In
absence of stress, the SFM after 15 days was
5.87, 4.12, 6.63, 2.6 and 7.7 g respectively for
cultivars AA-04-017, AA-04-028, Locale, Red-
Sudan and Rouge. Cultivar Red-Sudan
presented the lowest SFM whereas Rouge
showed the highest SFM. NaCl effect resulted in
a reduction of plants SFM but the five cultivars
showed different behaviors. Cultivars Rouge, AA-
04-017 and Red-Sudan remained unaffected by
NaCl concentrations used in this experiment.
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However, cultivar AA-04-028 was the most
affected by salt stress with a shoot fresh mass of
2.48, 0.96 and 0.69 g in the presence of 30, 60
and 90 mM of NaCl respectively. The salt-
induced decrease of the shoot fresh mass was
significant (p=.01) already at 30 mM NaCl. For
cultivar Locale, SFM was significantly affected
(p=.01) only at 90 mM NaCl with a value of 5.71,
4.51 and 2.42 g. Thus, salt effect on shoot fresh
mass inhibition was more accentuated on cultivar
AA-04-028 and less accentuated on cultivar
Rouge, Red-Sudan and AA04-017.

3.1.4 NaCl effect on shoot dry mass

The Fig. 4 presents NaCl effect on plants shoot
dry mass (SDM) after two weeks of stress. In
absence of stress, the SDM after 15 days was
1.001, 0.532, 0.939, 0.248 and 1.127 ¢
respectively for cultivars AA-04-017, AA-04-028,
Locale, Red-Sudan and Rouge. Cultivar Red-
Sudan presented the lowest SDM whereas
Rouge showed the highest SDM. NaCl effect
resulted in a reduction of plants SDM but the five
cultivars showed different behaviors. Cultivars



Rouge, AA-04-017 and Red-Sudan were not
affected by NaCl concentrations used in this
experiment as revealed by statistical analysis
that revealed that NaCl effect was not significant
(p>.05) on these cultivars. However, cultivar AA-
04-028 was the most affected by salt stress with
a shoot dry mass of 0.261, 0.195 and 0.073 g in
the presence of 30, 60 and 90 mM of NaCl
respectively; the reduction of shoot dry mass due
to NaCl was significant (p=.01) from 30 mM
NaCl. For cultivar Locale, SDM was significantly
affected (p=.05) only at 90 mM NaCl with a value
of 0.918, 0.490 and 0.233 g. Thus, salt effect on
shoot fresh mass inhibiton was more
accentuated on cultivar AA-04-028 and less
accentuated on three other cultivars.

3.2 Effect on NaCl on Roots Growth

3.2.1 NaCl effect on root length

In absence of stress, cultivars AA-04-028 and
Rouge presented the lowest RRLG (Root relative
length growth (2.64 and 2.67 g) whereas Red-
Sudan showed the highest RRLG (4.67 Q)
(Table 1). NaCl effect resulted in a reduction of
RRLG but the five cultivars showed different
behaviors. Cultivars Rouge and AA-04-017 were
less affected by NaCl than the other cultivars.
Cultivar Rouge exhibited a RRLG of 2.513, 2.368
and 0.73 whereas for cultivar AA-04-017 RRLG
was 2.678, 2.133 and 0.298 in the presence of
30, 60 and 90 mM of NaCl respectively.
Statistical analysis revealed that NaCl effect on
RRLG was not significant (p>.05) in these
cultivars. Cultivars Locale and Red-Sudan were
the most affected by NaCl. RRLG inhibition was
significant from 30 mM NaCl (p=.01) for cultivar
Locale and for Red-Sudan (p=.001). RRLG
values were 1.948, 1.77 and 0.768 for Locale;
and 2.793, 0.998 and 0.935 for Red-Sudan
respectively at 30, 60 and 90 mM NacCl. For
cultivar AA-04-028, RRLG inhibition was
significant (p=.001) from 60 mM NaCl with RRLG
values of 2.3, 0.96 and 0.408 in the presence of
30, 60 and 90 mM of NacCl respectively. Thus,

Table 1. Effect of different NaCl concentrations (0

growth of five Amaranthus cruentus
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salt effect on root length inhibition was more
accentuated on cultivars Locale and Red-Sudan,
and less accentuated on cultivar Rouge and
AA04-017.

3.2.2 NaCl effect on root fresh mass

Cultivar Red-Sudan presented the lowest root
fresh mass (RFM) (0.21 g) whereas Rouge
showed the highest RFM (0.912 g) (Table 2).
NaCl effect resulted in a reduction of RFM but
the five cultivars showed different behaviors.
RFM of cultivars AA-04-017 and Red-Sudan
were not affected by NaCl concentrations used in
this experiment as shown by statistical analysis
that revealed a non significant effect of NaCl
(p>.05) on RFM of these cultivars. However,
cultivars Locale and AA-04-028 were the most
affected by salt stress with a reduction significant
(p=.01) from 60 mM NaCl. Root fresh mass were
0.582, 0.477 and 0.267 for cultivar Locale ; and
0.209, 0.107 and 0.081 for cultivar AA-04-028 in
the presence of 30, 60 and 90 mM of NaCl
respectively. For cultivar Rouge, RFM inhibition
by NaCl was significant (p=.05) only at 90 mM
NaCl. Thus, salt effect on root fresh mass
inhibition was more accentuated on cultivars
Locale and AA-04-028 and less accentuated on
AA-04-017 and Red-Sudan; Rouge was
intermediary.

3.2.3 NaCl effect on root dry mass

Cultivar Red-Sudan presented the lowest root
dry mass (RDM) (0.022 g) whereas Rouge
showed the highest RFM (0.078 g) (Table 3).
NaCl effect resulted in a reduction of RDM but
the five cultivars showed different behaviors.
RDM of cultivars Rouge, AA-04-017 and Red-
Sudan were not affected by NaCl concentrations
used in this experiment as shown by statistical
analysis that revealed a non significant effect of

NaCl (p>.05) on RDM of these cultivars.
However, cultivars Locale and AA-04-028
were the most affected by salt stress.

, 30, 60 and 90 mM) on root relative length
cultivars after two weeks of stress

NaCl (mM) Cultivars

AA-04-017 AA-04-028 Locale Red-Sudan Rouge
0 2.992+0.781a  2.643+0.453a  4.535+0.826a 4.675+1.467a 2.675+0,551a
30 2.6778+0.131a 2.3+0.291a 1.948+0.471b 2.793+0.724b 2.513+0,432a
60 2.133+0.54a 0.96+0.267b 1.77+0.35b 0.998+0.292b  2.368+0,276a
920 0.29840.075a  0.408+0.137b  0.768+0.174b  0.935+0.529b 0.7310,232a

Values are means +SE (n = 4). Means with different letters within a column were significantly different (p=.01)



Table 2. Effect of different NaCl concentrations (0
Amaranthus cruentus
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, 30, 60 and 90 mM) on root fresh mass of five

cultivars after two weeks of stress

NaCl (mM) Cultivars

AA-04-017 AA-04-028 Locale Red-Sudan Rouge
0 0.653+0.305a  0.314+0.075a  0.808#0.135a 0.21+0.055a  0.912+0.09a
30 0.512+0.12a 0.209+0.025ab  0.582+0.09ab 0.165+0.03a  0.521+0.155ab
60 0.294+0.055a  0.107+0.025b 0.477+0.045b 0.107+0.02a  0.521+0.155ab
90 0.241+0.045a  0.081+0.035b 0.267+0.025b  0.097+0.015a 0.268+0.045b

Values are means +SE (n = 4). Means with different letters within a column were significantly different (p=.05)

Table 3. Effect of different NaCl concentrations (0

Amaranthus cruentus

, 30, 60 and 90 mM) on root dry mass of five

cultivars after two weeks of stress

NacCl Cultivars

(mM) AA-04-017 AA-04-028 Locale Red-Sudan Rouge

0 0.0528+0.021a 0.0355+0.01a 0.0753+0.011a  0.0225+0.008a 0.0785+0.019a
30 0.049+0.007a  0.0235+0.008ab  0.0743%0.0l1a 0.021+0.007a  0.0775%0.016a
60 0.0478+0.007a 0.0165+0.005ab  0.0622+0.005ab 0.021+0.002a  0.069+0.012a
90 0.0278+0.003a 0.0133+0.002b 0.0413+0.004b  0.012+0.002a  0.0595+0.003ab

Values are means +SE (n = 4). Means with different letters within a column were significantly different (p=.05)
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RDM inhibition was significant at 90 mM NacCl
(p=.01) for cultivar Locale and for AA-04-028
(p=.05). Root dry mass were 0.077, 0.069 and
0.059 for cultivar Rouge ; 0.582, 0.477 and 0.267
for Locale; and 0.209, 0.107 and 0.081 for

AA-04-028 in the presence of 30, 60 and 90 mM
of NaCl respectively. Thus, salt effect on root dry
mass inhibition was more accentuated on
cultivars Locale and AA-04-028 than the three
other cultivars which showed the same behavior.



4. DISCUSSION

Salt stress caused an obvious inhibition on plant
root and shoot growth. Such observation is
commonly reported for glycophytes species such
as rice [9], sugarcane [22,23,10,24], tomato
[25,26] and pepper [27]. Similar results were also
reported in barley and corn by Cramer [28] who
found that salt stress reduced aerial part
elongation. In amaranth, Omami et al. [15] and
Omami and Hammes [29] reported that salt
stress reduced plant growth of six amaranth
genotypes including one genotype  of
Amaranthus cruentus using different
morphological criteria such as plant height, leaf
number, leaf area, leaf mass and stem mass.
The same tendency was reported in several
amaranth genotypes including Amaranthus
hybridus [30], A. tricolor [31,32] and A.
hypochondriacus [33]. The reduction in plant
growth, in particular in biomass accumulation,
could be the consequence of a water stress
resulting from a decrease in external osmotic
potential and/or the accumulation of toxic ions
[34]. Further research is needed to determine
which component of salt stress is the most toxic
for Amaranthus cruentus.

Our results revealed a significant effect of NaCl
concentrations for all growth parameters
considered in this study, indicating that the
response of Amaranthus cruentus cultivars to
salt stress is concentration dependent. Amukali
et al. [30] reported that NaCl concentrations
lower or equal than 50 mM stimulated plant
growth in Amaranthus hybridus mainly for root
length, plant dry weight, dry matter, leaf area
index and leaf number after eight weeks by
watering the plants in potted bags with different
salt concentrations on twelve hourly (12) bases.
According to our data, this is not the case for A.
cruentus cultivars since NaCl concentration as
low as 30 mM significantly reduced shoot and
root growth for some cultivars after two weeks as
we used similar strategy for salt stress
imposition. Ratnakar and Rai [35] revealed plant
growth reduction by 20 mM, 40 mM and 60 mM
NaCl after forty five days in Amaranthus
polygamous. In other amaranth genotype, it was
reported that the salt concentration of 4.5 dS m™
inthe irrigation water delayed amaranth flowering
but did not affect dry biomass production [36].

It is well known that for plant species there is a
substantial variation in salt sensitivity among
cultivars of the same species [9,2,10]. Our data
confirm that this is also the case for Amaranthus
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cruentus since a significant difference was
observed among the tested cultivars. Except for
roots fresh mass at 90 mM NacCl, the reduction of
plant growth due to NaCl was not significant for
cultivar Rouge whatever the parameter. Thus,
this cultivar appeared as the most salt resistant
among the five Amaranthus cruentus cultivars
studied. In contrast, cultivars Locale and AA-04-
028 were significantly affected by the NaCl
concentrations used whatever the parameter
taken into account indicating that these two
cultivars were clearly salt sensitive. Cultivars
Red-Sudan and AA-04-017 showed an
intermediate behavior.

The cultivars’ response depended on the
considered growth parameter. Results revealed
that plant height and leaf number were
significantly affected by NaCl concentrations
used in four of the five cultivars tested (Red-
Sudan, Locale, AA-04-028 and AA-04-017) at the
lowest dose (30 mM NacCl) whereas shoot fresh
and dry mass as well as root dry mass were
significantly affected only for two cultivars
(Locale, AA-04-028). Mean roots length (at 30
mM NaCl) and root fresh mass (at 60 mM NacCl)
were significantly affected for three cultivars
(Locale, AA-04-028 and Red-Sudan or Rouge).
Moreover, it is important to notice that plant
height, leaf number and root length were
significantly affected by the Ilowest NaCl
concentration used (30 mM) in several cultivars.
It is therefore logical to infer that plant height, leaf
number and root length were the most sensitive
parameters to salt stress in Amaranthus cruentus
cultivars, followed by roots fresh mass, shoot
fresh and dry mass. Thus, plant height, leaf
number and root length appeared as the most
suitable growth parameters for studying salt
stress effect in A. cruentus.

Ratnakar and Rai [35] also reported that root and
shoot lengths are discriminant parameters for
studying salt stress. This is obvious as roots are
in direct contact with soil salinity [30]. Based on
root length and shoot height, cultivar Rouge
growth was not significantly affected by NaCl
concentrations used confirming the supposed
salt resistance of this cultivar in comparison with
the four other cultivars, followed by cultivar AA-
04-017 with a non significant effect on RRLG and
a significant effect on PRHG only at 90 mM
NaCl. Cultivars Locale was significantly affected
from 30 mM NaCl confirming the putative salt
sensitivity of this cultivar, followed by Red-Sudan
with a significant effect on RRLI from 30 mM
NaCl and a significant effect on PRHG from 60



mM NacCl. Cultivar AA-04-028, with a significant
effect on RRLG from 60 mM NaCl and a
significant effect on PRHG only at 90 mM NacCl,
was intermediary between AA-04-017 and Red-
Sudan. Thus, there is variability of relative salt-
stress resistance among Amaranthus cruentus
cultivars at young plants stage.

In our previous study on the same cultivars at
germination stage, we have demonstrated that
cultivar Red Sudan was the most salt-resistant
and that cultivar Locale was rather salt-sensitive
and Rouge rather intermediary [20]. Thus,
cultivar Rouge which was the most-salt résistant
at young plants stage behaves as an intermidiary
cultivar at germination stage and Red Sudan
which was the most salt-resistant at germination
stage behaves as an intermediary cultivar at
young plant stage. These findings indicated that
salinity tolerance at different development stages
does not behave as an interdependent
characteristic as reported in sugarcane [24].
Thus, salt resistance of a given cultivar at
germination stage does not guarantee its salt
resistance at whole-plant stage.

5. CONCLUSION

This study indicated that NaCl salt stress
reduced young plant growth in Amaranthus
cruentus cultivars. It underlined, for the first time,
the variability of relative salt-stress resistance for
some A. cruentus cultivars at young plant stage.
Plant height, leaf number and root length
appeared as the most suitable growth
parameters for studying salt stress effect in A.
cruentus. Among the five cultivars tested and
whatever the parameter taken into account,
cultivar Rouge is the most salt resistant cultivar
whereas cultivar Locale is the most salt sensitive;
cultivars AA-04-028, Red-Sudan and AA-04-017
were intermediary.
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