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ABSTRACT 
 

Saline soils can limit seedling germination and growth of the crops. This research sought to identify whether the cowpea varieties 

Pingo-de-ouro and Coruja are tolerant to salinity in terms of germination and biomass partitioning. A completely randomized 

design in a 2 x 4 factorial arrangement, totaling eight treatments with four replications was used. The treatments consisted of two 

varieties of cowpea in addition to NaCl salinity with four levels of electric conductivity (0.0, 3.3, 6.6 and 9.9 dS∙m-1). The 

variables analyzed were percentage of germination (PG), first germination count (FGC), germination speed index (GSI), average 

germination time (AGT), percentage of seedling (PSB), shoot (PSHB), root (PRB) and cotyledon (PCotB) biomass, PCotB/PSB 

ratio and salinity tolerance index (STI). The Pingo-de-ouro variety showed tolerance to 3.3 dS∙m-1 displaying an increase in PSB 

and PSHB, while the Coruja variety tolerated 6.6 dS∙m-1 with a more significant investment in PRB. Both displayed no significant 

statistical reduction in percentage of G, FGC, GSI, AGT, and STI up to 3.3 dS∙m-1 for the Pingo-de-ouro variety and 6.6 dS∙m-1 for 

the Coruja one. Thus, those genetic materials can be used to breed tolerant plants. The present research also provides results for 

further studies at physiological, molecular, and field conditions.  

Additional keywords: Electric conductivity, local variety, seed physiological quality 
 

RESUMEN 
 

Germinación y partición de biomasa en Vigna unguiculata (L.) Walp. bajo condiciones de salinidad en variedades criollas 

Los suelos salinos pueden limitar la germinación de las plántulas y el crecimiento de los cultivos. Esta investigación buscó identificar 

si las variedades de caupí, Pingo-de-ouro y Coruja, son tolerantes a la salinidad en términos de germinación y partición de biomasa. 

Se utilizó un diseño completamente al azar con arreglo factorial 2 x 4, totalizando ocho tratamientos con cuatro repeticiones. Los 

tratamientos consistieron en dos variedades de caupí además de salinidad de NaCl con cuatro niveles de conductividad eléctrica (0,0; 

3,3; 6,6 y 9,9 dS∙m-1). Las variables analizadas fueron porcentaje de germinación (PG), primer conteo de germinación (FGC), índice 

de velocidad de germinación (GSI), tiempo promedio de germinación (AGT), porcentaje de biomasa de plántula (PSB), brote 

(PSHB), raíz (PRB) y cotiledón (PCotB), relación PCotB/PSB e índice de tolerancia a la salinidad (STI). La variedad Pingo-de-ouro 

presentó tolerancia a 3,3 dS∙m-1 mostrando un aumento en PSB y PSHB, mientras que la variedad Coruja toleró 6,6 dS∙m-1 con una 

inversión más significativa en PRB. Ambos no mostraron reducción estadística significativa en PG, FGC, GSI, AGT y STI hasta 3,3 

dS∙m-1 para la variedad Pingo-de-ouro y 6,6 dS∙m-1 para Coruja. Por lo tanto, esos materiales genéticos pueden usarse para producir 

plantas tolerantes. La presente investigación también proporciona resultados para futuros estudios en condiciones fisiológicas, 

moleculares y de campo. 

Palabras clave adicionales: Calidad fisiológica de semillas, conductividad eléctrica, variedad local  

 

INTRODUCCION 
 

Cowpea (Vigna unguiculata (L.) Walp.) is a 

versatile crop widely used for human consumption 

of its fresh or dry grains (Freitas et al. 2016), 

especially in Northeast Brazil, as a subsistence 

culture. Due to the predominant characteristics of 

low rainfall and high rates of evapotranspiration in 
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that region (Medeiros et al., 2016), there is an 

increase and accumulation of salts on the soil 

surface, directly influencing the entire crop cycle, 

especially in the early stages.  

Concerning cowpea development, the excess of 

salts in the soil may affect seed germination by 

restrictions to cell division and elongation, the 

mobilization of essential reserves for the 

germination process (Larré et al., 2011), and 

negatively interfering with physiological and 

metabolic processes related to embryonic tissue 

and root elongation (Esteves and Suzuki, 2008). 

Salinity also reduces seed vigor by diminishing 

the osmotic potential of the soil solution, which 

limits seed hydration due to the toxic effect of 

salts in the cells of endosperm and embryo 

(Duarte et al., 2006). 

It is estimated that cowpea tolerates saline 

irrigation water with electrical conductivity up to 

3.3 dS∙m
-1

 being, therefore, considered a crop 

moderately tolerant to salinity (Ayers and 

Westcot, 1999). However, various authors have 

reported that the degree and effect of the salinity 

stress vary between cowpea genotypes during the 

different stages of their development, as Nunes et 

al. (2019) report limitations to seed germination; 

Oyetunji and Imade (2015), to plant growth and 

development; Carvalho et al. (2016), to grain 

yield; and Predeepa and Ravindran (2010), to 

nodules formation for biological nitrogen fixation. 

There must be a constant search for new 

materials tolerant to salinity (Almeida et al., 

2011). The selection of varieties of V. unguiculata 

moderately tolerant to salinity will minimize 

problems arising from salinization (Lima et al., 

2007) since they can be incorporated into the 

breeding programs of this culture. Seed 

germination is considered one of the most 

fundamental stages of plant development since the 

proper course of this phase determines the 

establishment of the seedlings and, consequently, 

the formation of vigorous plants (Kubala et al., 

2015). 

The seed ability to germinate under salinity 

reflects the plant tolerance to salts during 

subsequent stages of their development (Taiz et 

al., 2017). In addition to cowpea seed ability to 

germinate under salinity, the partition of 

cotyledon biomass to the seedling after 

germination can also influence salinity tolerance 

since salinity-sensitive materials have reduced 

seedling dry mass (Nunes et al., 2019; Sá et al., 

2016). Thus, this study aimed to evaluate whether 

the germination and biomass partitioning from 

cotyledons to seedlings increases tolerance of the 

Creole varieties of cowpea Pingo-de-ouro and 

Coruja in crescent levels of salinity. 

 

MATERIALS AND METHODS 
 

The experiment was conducted at the Seed 

Analysis Laboratory at the Federal University of 

Paraíba (SAL-UFPB), Campus II Areia, PB, and 

used seeds of two Creole varieties of cowpea 

(Pingo-de-ouro and Coruja) from traditional 

farmers of Sitio Córrego (5°39'39" S, 37°52'42" 

W) located in the rural area of the municipality of 

Apodi, RN, Brasil. 

The experimental design was a randomized 2 x 

4 in factorial arrangement with eight treatments 

and four replications of 50 seeds. The treatments 

consisted of two creole varieties of cowpea 

(Pingo-de-ouro and Coruja) and four levels of 

electric conductivity (EC) (0.0, 3.3, 6.6 and 9.9 

dS∙m
-1

) obtained by adding increasing amounts of 

NaCl to the irrigation water. The EC was defined 

employing a portable conductivity meter (Water 

quality detector-Yieryi). 

After harvest, the seeds were stored in PET 

bottles, where they remained for approximately 

one year, the same storage time used by farmers 

until the next sowing. After this period, the seed 

moisture content was determined by drying at 

105±3 °C for 24 hours, and assessing their 

physiological quality afterward. 

Sowing was carried out in Germitest paper 

rolls soaked with the NaCl solution. Subsequently, 

the seeds were germinated in a chamber at a 

constant temperature of 25 ºC and a photoperiod 

of 12 hours. To assess the effect of salinity on 

both varieties, the following evaluations were 

carried out: percentage of germination (PG), first 

germination count (FGC), germination speed 

index (GSI), and average germination time 

(AGT). The PG was evaluated on the fifth and 

eighth days after sowing, and cumulative 

germination was measured from the second until 

the tenth day. The FGC was carried out 

considering the percentage of normal seedlings 

(all essential structures) on the fifth day after 

sowing (Brasil, 2009). The GSI was analyzed 

along with the germination percentage test, 
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evaluating the seedlings daily from the first until 

the eighth day, employing the formula proposed 

by Maguire (1962). The AGT was calculated 

using the formula proposed by Labouriau (1983) 

through the daily count of the germinated seeds 

until the eighth day after sowing. 

The percentage of biomass was evaluated by 

the dry shoot weight (DSHW), dry root weight 

(DRW), dry cotyledons weight (DCotW) and dry 

seedling weight (DSHW+DRW) in percentage, 

according to the following equations: 

Percentage of seedling biomass (PSB): 

 

Percentage of shoot biomass (PSHB): 

 

Percentage of root biomass (PRB): 

 

Percentage of cotyledon biomass (PCotB): 

 

Salinity tolerance index (STI) (Sá et al., 2016): 

                    

The relationship between the percentage of 

cotyledon and seedling biomass (PCot / PSB) was 

given by: 

 
Where: 

st: saline treatment;  

c: treatment with 0.0 dS∙m
-1

. 

MSCot: Dry mass of cotyledon 

The PCotB/PSB ratio indicates the amount of 

cotyledonary biomass transferred to the seedling.  

The data were analyzed on the R platform 

using the ExpDes.pt package (Ferreira et al., 

2018) for the Scott-Knott average cluster test, the 

Hmisc package for the correlation (t-test) (Harrell, 

2020), and the ggfortify package with the prcomp 

function: for the graphical analysis of the principal 

component analysis (Tang et al., 2016). 
 

RESULTS 
The percentage of germination of the Pingo-de-

ouro was constant from the seventh day of 

evaluation at EC of 0.0 and 3.3 dS∙m
-1

, and on the 

eighth day at 6.6 and 9.9 dS∙m
-1

 with germinations 

of 90, 90, 93 and 94 %, respectively. The Coruja, 

in turn, reached peak germination from the 

seventh day of evaluation, with values of 60, 59, 

55 and 47 % at 0.0 through 9.9 dS∙m
-1
, respectively 

(Figure 1). 

It is observed that the germination of the two 

varieties was not affected by an increase in 

salinity since the EC treatments did not differ 

statistically according by the Scott-Knott test 

(P>0.05). However, Pingo-de-ouro's germination 

percentage was higher than in Coruja within each 

EC, with increments of 30, 29, 37 and 41 % at 0.0 

through 9.9 dS∙m
-1

, respectively (Figure 2a). 

Both varieties, Pingo-de-ouro and Coruja, kept 

a constant FGC, which was not found to be 

statistically different with the increase in EC.  

However, a higher percentage of normal seedlings 

was observed in the first count for Pingo-de-ouro, 

with values of 90, 88, 91, and 86 % on the fifth 

day after sowing, while Coruja provided seedling 

percentages of 57, 57, 51 and 49 % at 0.0, 3.3, 6.6 

and 9.9 dS∙m
-1

, respectively (Figure 2b). 

The salinity increase neither influenced the 

GSI nor the variables germination and FGC in 

Pingo-de-ouro. Whereas in Coruja, it was found 

that the EC of 9.9 dS∙m
-1

 reduced the germination 

rate. In addition, an increase in germination speed 

was observed in Pingo-de-ouro compared to 

Coruja within each level of EC (Figure 2c). 

 As the salinity increased, there was an 

increase in the germination time of Pingo-de-ouro, 

from two days at EC of 0.0 and 3.3 dS m
-1

 to 3 

days at 6.6 and 9.9 dS∙m
-1

. However, the average 

germination time of Coruja was not affected by 

the increase in salinity (Figure 2d).  

Pingo-de-ouro reached its maximum potential 

of seedling biomass (PotSB) at EC of 3.3 dS∙ m
-1

 

with an increase of 25.4 %, nonetheless, with a 

reduction of 19.6 and 32.0 % at EC 6.6 and 9.9 

dS∙m
-1

, respectively, compared to 0.0 dS∙ m
-1

. 

Coruja, on the other hand, was not sensitive to EC 

of 0.0, 3.3 and 6.6 dS∙m
-1

, but the EC 9.9 dS∙m
-1

 

promoted a 43 % reduction compared to the 

control (Figure 3a). 

The percentage of shoot biomass of Pingo-de-

ouro was not negatively affected by salinity 

increase, besides being stimulated at EC 3.3 dS∙m
-1

 

with a maximum peak of 20.2 %, and the EC of 
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0.0, 6.6 and 9.9 dS∙m
-1

 showed values of 14.9, 

13.4 and 8.4 %, respectively. Coruja's PSHB was 

not influenced by the elevation of the saline levels 

at 0.0 and 3.3 dS∙m
-1

 since no statistical difference 

was observed by the Skott-Knott test. 

Nonetheless, a 22 and 48 % reduction was 

observed at EC 6.6 and 9.9 dS∙m
-1

 compared to 

the control, respectively (Figure 3b). 

For Pingo-de-ouro, there was a 33 and 28 % 

reduction in the percentage of root biomass at the 

EC of 6.6 and 9.9 dS∙m
-1

 and no significant 

difference between 3.3 dS∙m
-1

 and the control by 

the Skott-Knott test. On the other hand, there was 

an increase in the percentage of root biomass in 

Coruja at the EC of 0.0, 3.3 and 6.6 dS∙m
-1

, with 

values of 4.2, 6.9 and 8.7 %, respectively (Figure 

3c). 

The highest percentage of cotyledon biomass 

(PCotB) in Pingo-de-ouro was observed at EC 6.6 

and 9.9 dS∙m
-1

 with 80 and 83 %. Coruja, in turn, 

displayed  89 % of  PCotB  at  9.9 dS∙m
-1

 EC 

(Figure 3d). 

 

Figure 1. Germination of creole varieties of 

cowpea, Pingo-de-Ouro (a) and Coruja 

(b), with time under salinity 

 

 

Figure 2. Germination percentage (a), first germination count at 5
th
 day (b), germination speed index (c) 

and average germination time (d) of cowpea varieties under salinity. Columns with different 

literals means differences according Scott-Knott test (P≤0.05); lower case letters for 

comparisons among EC treatments; uppercase letters for comparisons between cowpea varieties 

(Pingo-de-ouro and Coruja) 
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Figure 3. Biomass percentage of seedling (a), shoot (b), root (c) and cotyledons (d), ratio between the 

percentage of cotyledon and seedling biomass (e), and salinity tolerance index (f) of two 

cowpea creole varieties under salinity. Columns with different literals means differences 

according Scott-Knott test (P≤0.05); lower case letters for comparisons among EC treatments; 

uppercase letters for comparisons between cowpea varieties (Pingo-de-ouro and Coruja) 

In the relationship between the percentage of 

cotyledon and seedling biomass the Pingo-de-ouro 

variety was high in the largest EC of 6.6 and 9.9 

dS∙m
-1

 with values of 4 and 5, while in Coruja, the 

highest value was found at 9.9 dS∙m
-1

 with a value 

of 8 (Figure 3e). The PcotB/PSB ratio may 

indicate biomass partitioning from cotyledonary 

reserves (source) to the seedling (sink). Thus, the 

treatments displaying lower PcotB/PSB ratios 

point to variety tolerance under saline conditions 

since the saline treatment did not interfere 

negatively with the partitioning. 

The salinity tolerance index of the Pingo-de-

ouro variety presented no significant effect in any 

of the EC studied. However, a reduction in the 

STI of 13 and 24 % was observed in EC of 6.6 

and 9.9 dS∙m
-1

 compared to the 0.0 dS∙m
-1

, 

respectively. For the same variable, Coruja 

displayed a significant reduction of 34 % at the 

EC of 9.9 dS∙m
-1

 and other non-significant STI 

increases of 17.8 and 24.6 % at 3.3 and 6.6 dS∙m
-1

, 

respectively (Figure 3f). Pearson's linear 

correlation coefficient (r) fluctuated between -0.1 

and 0.98. The germination speed index obtained a 

positive correlation with the first count, 

germination and percentage of root biomass and a 

negative correlation with PCotB and PCotB/PSB. 

In turn, PCotB correlated negatively with STI, 

PSB, PSHB, PRB, GSI and FGC (Figure 4). 

The salinity tolerance index correlated 

positively with PSB and PSHB, besides a negative 

correlation between PCotB and PCotB/PSB. 

Moreover, PRB correlated positively with PSB, 

and the variables PCotB and PCotB/PSB had 

negative correlations with STI, PSHB, PRB and 

PSB (Figure 4).  

The GSI correlated positively with the 

physiological quality variables (FGC and PG), 

while PSHB correlated positively with PSB. 
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Furthermore, PRB also correlated positively with 

GSI (Figure 4). 

The principal component analysis (PCA) for 

Pingo-de-ouro revealed that the first two 

components hold 92.3 % of the accumulated 

variance, of which 82 % corresponds to PC1 and 

10.4 % to PC2. It is observed that the germination 

variables are correlated with PC1, except the first 

germination count. Pingo-de-ouro also has higher 

STI, GSI, PRB, PSHB and PSB, besides 

observing that PCotB was lower in the EC of 3.3 

dS∙m
-1

 (Figure 5). This same figure also shows 

that Coruja variety held 81.4 % for PC1 and 

12.9 % for PC2 of the accumulated variance. 

The germination speed index and the PSB 

were higher in the EC 3.3 dS m
-1

, whereas the 

STI was higher in the EC treatments of 3.3 and 

6.6 dS∙m
-1

, and the percentage of root biomass 

at 6.6 dS∙m
-1

 (Figure 3). 

The two varieties presented similar biomass 

partitioning indicating salinity tolerance, which 

may positively influence the seedlings' 

establishment in the field. Both varieties can 

significantly transfer nutrients to the seedlings 

under tolerable salinity conditions. It was 

observed that both Pingo-de-ouro and Coruja had 

the highest biomass partition to the shoot and root 

in 3.3 and 6.6 dS∙m
-1

 (tolerant treatment), 

respectively. On the other hand, at the salinity of 

9.9 dS∙m
-1

, the varieties studied have a lower PSB. 

The Figure 6 shows a simplified model of the 

biomass partitioning of the two cowpea seedling 

varieties as a function of salinity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Pearson's correlation between the germination speed index (GSI), average germination time 

(AGT), first germination count (FGC), germination (G), salinity tolerance index (STI), 

biomass percentage of the shoot (PSHB), root (PRB), seedling (PSB), and cotyledon (PCotB), 

and percentage ratio of cotyledon and seedling biomass (PCotB/PSB) related to two cowpea 

varieties (Pingo-de-ouro and Coruja) under salinity. The circle represents the correlations that 

did not suffer significant effects (t-test, P≤0.05) 
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Figure 5. Principal component analysis on germination speed index (GSI), average germination time (AGT), first 

germination count (FGC), germination percentage (G), salinity tolerance index (STI), percentage of shoot 

biomass (PSHB), percentage of root biomass (PRB), percentage of seedling biomass (PSB), percentage of 

cotyledon biomass (PCotB) and percentage ratio between cotyledon biomass and percentage of seedling 

biomass (PCotB/PSB) as a function of salinity in Pingo-de-ouro and Coruja varieties 

 

Figure 6. Biomass distribution of two varieties of cowpea seedlings as a function of salinity. Simplified model  of  

biomass  partitioning  of  the  two  varieties  under  control  (0.0 dS∙m
-1

), tolerant (Pingo-de-ouro = 3.3 

dS∙m
-1

 and Coruja = 6.6 dS∙m
-1

), and non-tolerant (9.9 dS∙m
-1

) treatments, based on the previous results in 

Figures 3, 4 and 5  

6.6 dS m-1 

PRB 
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DISCUSSION 
 

The salinity of irrigation water is one of the 

factors that cause reduction of germination, growth 

and production in cowpea (Almeida et al., 2012; 

Ferreira et al., 2017; Oliveira et al., 2017). Saline 

stress limits water absorption, inhibits the growth 

of the embryonic axis, and induces secondary 

dormancy in the seeds (Farooq et al., 2017). 

The genetic variability of salinity-tolerant 

material is decisive for agricultural production, 

given the difficulties encountered in the field 

(Nunes et al., 2019). Thus, searching for cowpea 

materials tolerant to salinity can be a strategy to 

deal its negative impact.  

The germination capacity of cowpea seeds 

under saline conditions may indicate the tolerance 

of these materials. However, the capacity varies 

under different EC’s, as observed in the cv. 

Marataoã, which presented a reduction at 3.0 

dS∙m
-1

; the genotypes Pujante and Epace 10, 

which displayed germination reduction at 6 dS∙m
-1

 

(Nunes et al., 2019), and the cv. Costela- de-vaca 

that behaved well at 8.0 dS∙m
-1

 (Sá et al., 2016), 

corroborating the results of this research, where 

both varieties germinated under salinity stress. 

In a recent study with V. unguiculata cv. BRS 

Imponente, Tavares et al. (2021) found that NaCl 

stress lead to accumulation of hydrogen peroxide 

and increase in the respiratory activity of seeds, 

which acted as the main mechanisms of tolerance. 

NaCl concentrations above 75 mM (roughly 7.4 

dS∙m
-1

) did not affect the germination but were 

phytotoxic and reduced seedling growth.  

In addition to germination, the FGC is a good 

parameter for understanding salinity tolerance. 

Since it is a seed vigor test, the higher the 

percentage of normal seedlings in the first count, 

the greater the seed batch vigor. Studies reveal 

that cowpea cultivars, such as Marataoã and Epace 

10, show a reduction in the FGC at EC of 1.5 and 

4.5 dS∙m
-1

, respectively (Nunes et al., 2019), 

whereas the cultivars BRS Guariba, BRS Potengi, 

BRS Itaim, BRS 17 Gurgueia and BRS Aracê 

present FGC reductions of 33, 31, 38, 34 and 34 % 

at EC of 8 dS∙m
-1

, respectively (Sá et al., 2016). 
 

The germination speed index, on the other 

hand, is considered one of the most rigorous tests 

to identify seed vigor, especially under salinity 

conditions, meaning that the higher the 

germination speed, the greater the seed vigor 

(Larré et al., 2011). Research by Nunes et al. 

(2019a) pointed out that the BRS Marataoã and 

Setentão genotypes have a decrease in GSI from 

1.5 dS∙m
-1

, reaching a 46 % reduction in the EC of 

7.5 dS∙m
-1

. In turn, fava beans (Phaseolus 

lunatus), such as Roxinha and Orelha de vó, did 

not have an altered GSI at an EC of 9.0 dS∙m
-1

 

(Nascimento et al., 2017). 

Regarding the AGT, it was noticed that cowpea 

genotypes (Kegornatki HYV and Kegornatki 

green) have a delayed germination time starting 

from EC of 6 dS∙m
-1

 (Islam et al., 2019). The 

seeds of Pingo de Ouro and Coruja obtained 

favorable results on the physiological quality, 

where the variables PG, FGC, GSI, and AGT for 

Pingo-de-ouro were not negatively altered with up 

to 3.3 dS∙m
-1

. And Coruja was tolerant up to 6.6 

dS∙m
-1

 under the same variables.  

The increase in salinity tolerance is decisive to 

seed germination and biomass partitioning from 

the cotyledons to the seedling. The starch 

hydrolysis by the enzyme α-amylase in the 

endosperm is of fundamental importance in 

supplying energy for seedling growth (Kaneko et 

al. 2002). Thus, this enzyme plays a crucial role in 

tolerating salt stress, as verified by Adda et al. 

(2014), who confirmed an  increase  in  α-amylase  

activity  at  50mM  (equivalent  to  5.0 dS∙m
-1

) in 

two Phaseolus vulgaris cultivars (Djadida and 

Cocorese). 

The present research's results suggest that the 

increase of PBP, PBCot, and STI in cowpea 

(Figure 4) is more pronounced at 3.3 dS∙m
-1

 in 

Pingo-de-ouro and 6.6 dS∙m
-1

 in Coruja (Figure 

5). However, each variety has a different behavior 

concerning PSHB and PRB to increase salinity 

tolerance (Figure 3). The Pingo-de-ouro variety 

invested more in PSHB to increase STI at 3.3 

dS∙m
-1

 (Figures 4 and 5), while Coruja invested 

more in PRB (Figure 5).  

The starch hydrolysis into glucose in Pingo-de-

ouro and Coruja varieties, respectively, at EC of 

3.3 and 6.6 dS∙m
-1

, was probably not affected by 

salinity and provided the mobilization of 

cotyledon reserves to the seedling. The 

relationship between cotyledon and seedling may 

give an understanding of reserve biomass 

partitioning for the seedling, so for growth to 

occur in the seedling stage, the cotyledon reserve 
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has to be directed to the seedling. However, when 

the seedling failed to mobilize those reserves 

satisfactorily, the salinity tolerance was 

compromised (Figure 4). This was evidenced in 

Pingo-de-ouro at the EC of 6.6 and 9.9 dS∙m
-1

 and 

the Coruja at 9.9 dS∙m
-1

 (Figure 3e). 

Likewise, the cowpea genotype Pujante was 

tolerant at an EC of 3.0 dS∙m
-1

 since it did not 

have reduced DSW (Nunes et al. 2019). The 

Green Sper and Hai Jiang san genotypes are 

tolerant to 6 dS m
-1

 with a shoot salinity tolerance 

index greater than 90 % in both genotypes (Islam 

et al., 2019).  

The STI of the varieties Pingo-de-ouro and 

Coruja were similar to the STI of the commercial 

cultivars Ribs of cow, BRS Aracê, BRS Itaim and 

Canapu Branco which presented values below 70 % 

(Sá et al., 2016), giving indications of the 

potential of the Creole varieties Pingo-de-ouro and 

Coruja as parental donors of resistance genes to 

saline stress in a future genetic breeding program 

focusing V. unguiculata. However, more 

experiments are needed to fully understand the 

biomass partitioning and field establishment of the 

Creole varieties Pingo-de-ouro and Coruja. 
 

 

CONCLUSIONS  
 

The variety Pingo-de-Ouro and Coruja displayed 

salinity tolerance to 3.3 and 6.6 dS∙m
-1

, 

respectively, as they had better biomass 

partitioning to the shoot and root without reducing 

their physiological quality and salt tolerance 

index. 
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