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ABSTRACT - Seven biochemical descriptors were used to estimate the genotypic variability of peanut in 

response to moderate water stress. Six genotypes, constituted by four lines and two cultivars, were grown in 

pots, each containing two plants. At 15 days after emergence (DAE), the treatment differentiation was carried 

out: Control-plants maintained with daily watering, and Stress-plants submitted to water stress by complete 

suspension of watering for 15 days. The experimental design was completely randomized with factorial scheme 

6 x 2 (genotype x water treatments), with five replications. The biochemical variables evaluated were: catalase 

(CAT), ascorbate peroxidase (APX), guaiacol peroxidase (GPX), free proline, total carbohydrates, soluble 

proteins, and amino acids. Results obtained by biochemical analysis and estimation of genotypic variability 

indicated that proline is the most appropriate descriptor for selecting genotypes tolerant to water stress, which 

led to identification of L81V and L108V as promising lines for drought tolerance breeding program.  

 

Keywords: Arachis hypogaea L. Antioxidative enzymes. Organic solutes. Drought tolerance.  

 

 

VARIABILIDADE GENOTÍPICA DE AMENDOIM EM RESPOSTA A ESTRESSE HÍDRICO 

BASEADA EM DESCRITORES BIOQUÍMICOS 

 

 

RESUMO -  Sete descritores bioquímicos foram utilizados para estimar a variabilidade genotípica de linhagens 

de amendoim submetidas a estresse hídrico moderado. Seis genótipos, sendo quatro linhagens e duas cultivares, 

foram cultivados em vasos, cada um contendo duas plantas e mantidas em casa de vegetação. Aos 15 dias após 

a emergência, procedeu-se a diferenciação dos tratamentos: Controle, as plantas mantidas com rega 

diariamente; Estresse, as plantas submetidas à suspensão total de rega durante 15 dias. O delineamento 

experimental foi inteiramente casualizado, com esquema fatorial 6 x 2 (genótipos x tratamentos hídricos), com 

cinco repetições. As variáveis bioquímicas avaliadas foram: catalase (CAT), ascorbato peroxidase (APX), 

guaiacol peroxidase (GPX), prolina livre, carboidratos totais, proteínas solúveis e aminoácidos. Baseado nos 

resultados das análises bioquímicas e de estimativa da variabilidade genotípica, a prolina demonstrou ser o 

descritor mais adequado para seleção de genótipos tolerantes ao estresse hídrico, contribuindo para indicar as 

linhagens L81V e L108V como mais promissoras, para um programa de melhoramento visando tolerância à 

seca. 

 

Palavras-chave: Arachis hypogaea L. Enzimas antioxidativas. Solutos orgânicos. Tolerância à seca. 
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INTRODUCTION 
 

The physiology of adaptation of plants to 

environmental stresses varies greatly, depending on  

the genotype and its intrinsic, mechanisms in an 

attempt to minimize the cell damage (FAROOQ et 

al., 2009; MAFAKHERI et al., 2010; WASEEM et 

al., 2011). Among the biochemical responses, 

accumulation of organic solutes is one of the most 

significant during the plant defense response 

(MUNNS, 2002). In this respect, enzymes play a key 

role in response to injury, especially the 

antioxidatives, that are involved in cell protection 

against reactive oxygen species (ROS), and are 

reduced to highly unstable molecular oxygen forms, 

including superoxide (O2
•-), hydrogen peroxide 

(H2O2), hydroxyl radical (•OH) and singlet oxygen 

(1O2) (SHARMA et al., 2012). These forms are 

accumulated in cell as by-products of aerobic 

metabolism processes and photooxidation (APEL; 

HIRT, 2004; KARUPPANAPANDIAN et al., 2009; 

PEREIRA et al., 2012). Being reactive, they alter the 

cell metabolism by oxidative damage to lipids, 

proteins and nucleic acids (AZEVEDO NETO et al., 

2009; FOYER; NOCTOR, 2005).  

In plants, several antioxidative enzymes are 

involved in cellular defense against free radicals, 

such as superoxide dismutase (SOD), which 

catalyzes dismutation of superoxide radical in H2O2 

and O2, and also catalase (CAT) and ascorbate 

peroxidase (APX), which can break H2O2 into H2O 

and O2. In condition of severe stress, this regulation 

is lost due to increased production of free radicals, 

triggering a series of events, starting with the 

peroxidation of lipids, followed by membrane 

degradation and cell death (APEL; HIRT, 2004; 

AZEVEDO NETO et al., 2009; 

KARUPPANAPANDIAN et al., 2009; SANKAR et 

al., 2007). In order to adjust osmotically, plants 

retain the water potential and turgor of the adjacent 

cells the appropriate level, producing and 

accumulating organic compounds such as sugars, 

proline, organic acids and others (NEPOMUCENO 

et al., 2001; FAROOQ et al., 2009; PEREIRA et al., 

2012). Proline is one of the most studied 

osmoregulators, due to its active involvement in cell 

response to environmental stresses. According to 

some authors, plants tolerant to physiological 

stresses synthesize a higher amount of proline 

(MAIA et al., 2007; PEREIRA et al., 2012). 

In plant breeding programs focused on 

tolerance to abiotic stresses, the understanding of 

these biochemical mechanisms is critical for 

selection, since those procedures, based only on 

agronomic traits, may not reflect the actual status of 

the plant considering extrinsic variables associated 

with crop management (SANTOS et al., 2013).  

Peanut (Arachis hypogaea L.), is an 

oleaginous crop that can adjust physiologically when 

it detects water stress situation (AZEVEDO NETO 

et al., 2009). The deepening the roots, the fast 

recovery of stomata opening after drought relief, and 

the adjustment of proline accumulation are 

expressive responses in tolerant plants. The stress 

tolerance in peanut is genotype-dependent. It is 

greater in A. hypogaea subsp. fastigiata and A. 

hypogaea subsp. vulgaris, and lower in A. hypogaea 

subsp. hypogaea (SANTOS; GODOY; FÁVERO, 

2005).  

The Identification of tolerant materials 

contributes broadly to selecting top genotypes for 

further use in breeding program. Using molecular 

tools to select suitable parents to generate divergent 

populations, based on traits associated with tolerance 

to semiarid region, Santos et al. (2013), generated a 

population from BR 1 (A. hypogaea subsp. 

fastigiata) and LViPE-06 (A. hypogaea subsp. 

hypogaea), whose descendants showed high genetic 

variability for various agronomic traits adopted in 

peanut breeding program. In the present study, the 

four best lines of the population generated by Santos 

et al. (2013) were used in order to estimate the 

genetic variability for drought tolerance, based on 

enzymatic descriptors and organic solutes. 

 

 

MATERIAL AND METHODS 
 

Six peanut genotypes, two cultivars tolerant 

to drought (BR 1 and Senegal 55 437) used as 

references, and four interespecific lines (L59V, 

L37V, L81V and L108V), generated by crossing 

from BR 1 and LViPE-06, were evaluated in this 

study. BR 1 is subsp. fastigiata, var. fastigiata and 

Senegal 55 437, subsp. fastigiata, var. vulgaris 

(SANTOS et al., 2013). The assay was carried out in 

a greenhouse at Embrapa Cotton, Campina Grande-

PB (07º13’50” S; 35º52’52” W; 552 m) in pots (15 

L) containing substrate (Plantmax®) supplemented 

with 80 g dolomitic limestone, 15 g of 

superphosphate and 8 g of potassium chloride based 

on the recommendation, described in Santos et al. 

(2006). The plants were watering daily, keeping the 

humidity close to field capacity, determined by 

gravimetric method (NOGUEIRA, 1987). The pots 

were weighed daily, and volume of water lost by 

evapotranspiration was compensated by watering. At 

15 days after emergence (DAE), the treatments were 

differentiated as control (daily watering) and 

moderate stress complete suspension of watering for 

15 days (water suppression during 15 days). 

(SANKAR et al., 2007). The experimental design 

was completely randomized with factorial 6 x 2, with 

and five replications. The experimental unit 

consisted of a pot containing two plants of each 

genotype. A summary of agronomic descriptors of 

the materials studied is shown in Table 1. 
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Table 1. Summary of some agronomic descriptors of peanut genotypes. 

B: blooming, DAE - days after emergence; GH - growth habit: U - Upright, MU - mid-upright; Color: T - tan , R - red; 

Shape: Ro - rounded, El - elongated; Size: S - small, M - medium. 

After 15 days of water suppression, young 

leaves from canopy were collected for biochemical 

assays, following methodology described in 

Nogueira and Santos (2000). The tests were carried 

out in Gene Expression Laboratory (UFRPE) and the 

measures were taken via spectrophotometry 

(BIOMATE 3, Thermo Scientific), with 5 

repetitions. 

 

 

Biochemical analysis 

 

A crude extract (25%) of leaves was prepared 

in phosphate monobasic buffer (100 mM) and EDTA 

(0.1 mM, pH 7.0), which was used to determination 

of organic solutes and activity of antioxidative 

enzymes. 

Total protein concentration was determined 

by Bradford method (1976), the absorbance 

measured at 595 nm. Amino acids were determined 

according to the methodology described by Yemm; 

Coking and Ricketts (1955), using Ninhydrin (5%) + 

KCN (0.2 mM) as developer solution and read at 570 

nm. Soluble carbohydrates were determined at 490 

nm, according to Dubois et al. (1956), by adding 500 

µL of phenol (5%) and 2.5 ml of concentrated 

sulfuric acid to the crude extract (500 µL). Free 

proline was determined based on methodology from 

Bates (1973). The reaction, containing 1 ml extract, 1 

ml of ninhydrin acid, and 1 ml of glacial acetic acid, 

held in a water bath at 100 °C for 1 hour, was 

stopped by incubation on ice, followed by addition 

of 2 mL of toluene while stirring. The less dense 

phase was used to estimate the concentration at 520 

nm. 

For enzymatic reactions: catalase (CAT) was 

determined following the methodology of Junior 

Beers and Sizer (1952). The reaction (1.5 mL) 

consisted of 100 mM phosphate monobasic buffer 

and 0.1 μM EDTA (pH 7.0), 20 mM H2O2 and 50 μL 

of protein extract. The activity was determined by 

degradation of H2O2 in the range of 1 minute at 240 

nm. Quantitation was performed by adopting the 

molar extinction coefficient 36 M-1 cm-1. The 

peroxidases, ascorbate peroxidase (APX) and 

guaiacol peroxidase (GPX), were determined 

according methodologies of Nakano and Asada 

(1981) and Urbanek et al. (1991), respectively. APX 

activity was determined by oxidation of ascorbate 

(molar extinction coefficient 2.8 mM-1 cm-1 of 

ascorbate) within 1 minute at 290 nm. GPS was 

estimated by the amount of tetraguaiacol formed, 

using the extinction coefficient 26.6 mM-1 cm-1.  

 

Statistical analysis 

 

Each analysis was performed in triplicate and 

means were used to statistical analises. The data 

were submitted to ANOVA in factorial design with 

two factors, using the software Genes version 

2009.7.0 (CRUZ, 2006). Means were compared by 

Tukey test (P<0.05). The genetic parameters were 

estimated considering a fixed model. These 

parameters were estimated:  

S2g - genetic variability; H2 - genotypic 

determination coefficient; and Iv - variation index 

(CVg/CVe).   

 
where S2g: genetic variability, QMG: mean square 

genotype, QMR: mean square, r: replication.  

 

 
where H2: coefficient of determination genotypic, 

QMG: mean square genotype and QMR: mean 

square.  

Genotype Genealogy/Origin 
Cycle 

(days) 
B (DAE) GH 

Seed 

Color Shape Size Nº/ pod 

Senegal 55 437 Cultivar/Africa 80-85 20-22 U T Ro S 2 

BR 1 Cultivar/Brazil 85-87 22-24 U R Ro M 3-4 

L -59V Top line/Brazil 110-112 24-26 U R Ro M 2-3 

L-37 V Top line /Brazil 90-95 28-30 MU R Ro M 2-3 

L-81V Top line /Brazil 100-102 26-28 U T El M 2 

L-108V Top line /Brazil 93-95 25-27 U R Ro S 2-3 

 1 
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to and  

 
where Iv: variation index, CVg: coefficient of 

genotypic variation, CVe: environmental variation 

coefficient, S2g: genetic variability, S2e: 

environmental variability, m: average.  

 

 

RESULTS AND DISCUSSION 
 

Statistically significant difference was 

observed between genotypes for all traits (5% 

probability), but not between treatments, indicating 

that the genotypes had predictable behavior within 

each treatment. There was, however, interaction 

effect for all solutes (p≤0.05), which means that the 

genotypes responded differentially in each condition 

studied. The coefficient of variation ranged from 

14.68% to 27.47%, indicating reliability of data. 

The concentrations of total protein and amino 

acids were similarly higher only in two lines, 43% 

and 66% in L59V, and 24% and 77% in L108V, 

respectively (Table 2). However, proline was 

significantly higher in all genotypes, notably in BR 

1, Senegal 55 437 and L108V, with accumulations of 

4.5X, 3.9X and 4.6X, respectively. The 

concentration of carbohydrates, was higher in all 

genotypes, excepting to L37V. The best results was 

obtained to BR 1, L81V and L108V at 1.4X, 1.3X 

and 1.3X, respectively (Table 2). 

Table 2. Averages of organic solutes, soluble protein, amino acid, proline, carbohydrates, analyzed in leaves of peanut 

genotypes submitted to 15 days of water stress. 

Genotypes 

PT 

(µg/gMF) 

AA  

(µmol/gMF) 

PRO  

(µmol/gMF) 

CARB  

(µmol/gMF) 

 

 C S C S C S C S 

Senegal 55437 61.5 Aa 67.6 Aab 39.4 Aa 41.3 Ab 1.6 Bb 6.3 Aa 38.8 Aab 48.6 Bbc 

BR 1 66.7 Aa 59.7 Ab 24.7 Ab 32.0 Ab 1.5 Bb 6.8 Aa 44.8 Aa 63.7 Ba 

L59V 52.8 Bab 75.8 Aa 43.0 Ba 71.3 Aa 2.6 Ba 5.3 Ab 43.7 Aa 54.5 Bb 

L37V 62.5 Aa 54.4 Ab 32.2 Aab 38.6 Ab 1.3 Bbc 1.8 Ac 41.7 Aa 43.8 Ac 

L81V 62.8 Aa 66.1 Aab 36.4 Aab 47.2 Ab 0.8 Bc 2.0 Ac 39.2 Aab 52.7 Bb 

L108V 47.9 Ab 59.5 Bb 29.7 Bb 52.6 Aab 0.5 Bc 2.3 Ac 38.3 Aab 51.7 Bb 

FT 4.24  15.13  378.85   11.24   

FG 1.67 5.6  21.2  1.35  

FGT 2.74 1.17  10.14  2.54  

CV (%) 14.68 25.36  27.47  19.97  

 1 
Means followed by the same letter do not differ statistically by Tukey test (p≤0.05). Uppercase compare between water 

treatment (C- control, S- Stress) and lowercase among genotypes. PT- Soluble protein, AA- Soluble amino acids, PRO- 

Proline, CARB- Carbohydrates. F- value obtained in the analysis of variance by F test to: treatments (FT), genotypes (FG) 

and interaction (FGT); CV- coefficient of variation. 

The increasing of some organic solutes in 

plant tissues under abiotic stress is a natural process 

in response to  changes of  cell metabolism, in 

natural conditions (AZEVEDO NETO et al., 2009; 

WASEEM et al., 2011; PEREIRA et al., 2012). 

According to Waseem et al. (2011), to maintain the 

hydric balance, plants often alter their metabolism in 

order accumulating organic solutes, amino acids, 

organic acids, and ions, especially potassium. 

Among the organic solutes, proline is one of the 

most widely studied, due to differential response of 

plants when face both biotic or abiotic stresses  

(GILL et al., 2010; MAFAKHERI et al., 2010). 

In peanut, a high proline accumulation is a 

characteristic often observed in plants facing a 

situation of water stress (AZEVEDO NETO et al., 

2009; PEREIRA et al., 2012). The magnitude of 

expression depends on physiological phase of plant 

cycle and suration of water stress. 

Pereira et al. (2012) submitted cv. Senegal 55 

437 to 7 days of water suspension, from 15 dae, and 

found high proline accumulation in the leaves, next 
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to 105%. In other work, Azevedo Neto et al. (2009) 

submitted peanut plants to 45 days os total water 

suppression and detected 233% of proline 

accumulation in same cultivar and tissue. According 

to these authors, roots had proline accumulation, but 

were less expressive than the leaves. 

Senegal 55 437 (African origin) and BR 1 

have been widely used as parents in Brazilian peanut 

breeding in order to obtain genotypes tolerant to 

drought and salinity, and proline accumulation has 

been adopted as a physiological selection criterion 

for drought tolerance (NOGUEIRA; SANTOS, 

2000; SANTOS et al., 2010; GRACIANO et al., 

2011; PEREIRA et al., 2012). Lines derived from 

these crosses have shown wide genetic variability for 

this trait BRS 151 L7 and BRS Pérola Branca 

cultivars, are Brazilian cultivars developed by 

Embrapa, and are descendants from Senegal 55 437 

and BR 1, respectively. Both were previously 

selected by using proline tests, in short and moderate 

water stress assays. Due to high earliness, both were 

recommended to semiarid environment (GOMES et 

al., 2007; NOGUEIRA et al., 2006; PEREIRA et al., 

2012). Pereira et al. (2015) used cluster analysis to 

estimate the genetic divergence of peanut lines 

tolerant to drought, based on physiological and 

biochemical characters, and reported that proline was 

the descriptor that most contributed to distinguish the 

genotypes, both in leaf and root tissues. 

Table 3 shows the means of antioxidative 

enzymes obtained from peanut genotypes after 15 

days of water suppression. It was found that, under 

stress conditions, all genotypes showed reduction of 

26% in CAT activity excepting to L59V that did not 

show statistical difference in treatments. Under the 

same conditions, GPX activity was reduced to 29%, 

38%, 64% and 39% to Senegal 55 437, BR 1, L81V 

and L108V, respectively, while GPX was reduced to 

85%, 28%, 30% and 35%, to same genotypes.   

Table 3. Activity of antioxidative enzymes (µM H2O2 min-1 g-1 MF) analyzed in leaves of peanut genotypes submitted to 15 

days of water stress. 

Genotypes 
CAT GPX APX  

 C S C S C S 

Senegal 55437 344.07 Ab 222.59 Bbc 1.32 Aab 0.93 Bab 2.61 Bc 4.83 Aab 

BR 1 418.89 Aa 298.14 Ba 1.25 Aab 0.78 Bb 3.21 Bb 4.10 Aab 

L59V 298.89 Abc 245.55 Ab 1.45 Aa 1.23 Aa 5.25 Aa 5.48 Aa 

L37V 321.48 Ab 254.44 Bb 1.25 Aab 1.13 Aa 2.67 Ac 3.04 Ab 

L81V 269.26 Ac 208.88 Bc 1.02 Ab 0.37 Bc 2.33 Bc 3.04 Ab 

108V 317.77 Ab 240.00 Bb 1.37 Aab 0.83 Bab 2.29 Bc 3.06 Ab 

 1 
Means followed by the same letter do not differ statistically by Tukey test (p ≤0.05). CAT: Catalase; GPX: Guaiacol 

Peroxidase; APX: Ascorbate Peroxidase. 

CAT activity varies depending on the 

duration and intensity of stress. In situations of 

moderate water deficit, CAT activity increases, 

however, when stress becomes more severe, activity 

is reversed. Pereira et al. (2012), evaluated the CAT 

activity in peanut genotypes after 7 days of drought, 

and found increased activity both in the leaves as 

well as in roots in all genotypes, being more 

expressive in Senegal 55 437 and BR 1. Sankar et al. 

(2007) also observed increase of CAT of 23% and 

43% in peanut genotypes ICG 669 476 and ICG 221, 

after 10 days of drought. However, with more 20 

days of water stress, Azevedo Neto et al. (2009) 

found 52% reduction in CAT activity in cv. Senegal 

55 437. Such pattern is similar to that observed in 

this study, where most of the genotypes showed 

reduced CAT activity after 15 days of drought. 

APX activity increased both under conditions 

of moderate stress as well as severe stress (AKCAY 

et al., 2010; AZEVEDO NETO et al., 2009; 

PEREIRA et al., 2012; SANKAR et al., 2007). In the 

present study, the reduction in the activities of CAT 

and GPX may be justified because plants use other 

enzymatic and/or non-enzymatic components to 

neutralize the various ROS. Sankar et al. (2007) also 

used enzymatic descriptors to study the response to 

drought tolerance in peanut genotypes, and found an 

increase in certain non-enzymatic components in the 

stressed genotypes, such as ascorbic acid, α-

tocopherol, and reduced glutathione. 

Despite the finding in this study whereby 

increased tolerance to stress was observed in L81V 

and L108V, an interesting aspect was observed with 

L59V which did not show a significant difference 

between treatments. The basal activity of GPX and 
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APX enzymes in L59V was higher than that in other 

genotypes, including the resistant cultivar Senegal 55 

437, under the same condition. This suggests that, 

despite no difference between treatments, the 

production of these two enzymes in the normal 

condition has been sufficient to maintain the 

degradation of hydrogen peroxide and protect cells 

from the effects of oxidative stress. Hence, it can be 

deduced that in management conditions dependent 

on water, it is likely that L59V gets better fit and 

undergoes less phenotypic variation due to climatic 

condition. 

Although our data showed a tend of increased 

organic solutes and decreased antioxidative enzimes 

in plants submitted to water stress, we noted that the 

level of activity was higher in drought tolerant 

genotypes: Senegal 55 437, BR 1, L81V and L108V. 

These latter two are descendants from BR 1 and 

certainly they inherited the character of   drought 

tolerance. Munne-Bosch and Alegre (2004) and 

Karuppanapandian et al. (2009) reported that the 

relative tolerance from each genotype to water stress 

is reflected by intrinsic characteristics such as low 

peroxidation of lipids, high stability of the membrane 

and higher concentration of chlorophyll and 

carotenoids, associated with the enzymatic oxidation 

system.  

Based on averages of each trait, we estimated 

the genetic variability, taking into account the two 

water treatments.  S2g, similar to genetic variance, 

although estimated as fixed model, showed 

reasonable variation to each trait, indicating that they 

could be used to select promissing lines, especially if 

taken together or by choosing a representative for 

each biochemical class (Table 4). In this case, PRO 

and CAT would be the most suitable traits to 

represent the organic solutes and antioxidative 

enzymes, respectively, since both are known to 

accumulate in plant tissues in response to water 

stress, involving a protection mechanism against 

oxidative stress (MOLINARI et al., 2007; 

KARUPPANAPANDIAN et al., 2009).  

Table 4. Estimation of genetic variance (S2G), genotypic determination coefficient (H2), and variation index (Iv) in 

biochemical descriptors estimated in peanut plants subjected to 15 days of water stress. 

PT - Soluble Protein; AA – Amino acids; PRO - Proline; CARB; Carbohydrates; CAT - Catalase; 

GPX- Guaiacol Peroxidase, APX- Ascorbate Peroxidase; Treatment (C- control; S- stress).  

 

Traits 

Parameters 

Treatments S2 g H2 (%) Iv 

PT C 
35.63 70 0.33 

 S 
28.93 42  

AA C 
32.02 78 0.87 

 S 
130.92 68  

PRO C 
0.47 87 1.83 

 S 
5.05 94  

CARB C 
70.57 73 0.24 

 S 
-14.76 77  

CAT C 
1188.03 45 0.50 

 S 
-101.42 10  

GPX C 
0.66 88 0.93 

 S 
0.12 77  

APX C 
0.37 35 0.42 

 S 
0.05 05 

 

 1 
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Genotypic determination coefficient (H2), 

analogous to heritability, is an indicator of 

heritability of the traits. For AA and PRO, this index 

showed high magnitude (82.15 and 95.28, 

respectively), indicating possibility of choosing these 

trais to organic solutes, and GPX and CAT, with H2 

of 60.19 and 84.05, as antioxidative enzymes, 

respectively. These results, based on genetic 

parameters, are scarce in literature. Then, we suggest 

that this work represent a valuable guide in breeding 

programs for drought tolerance.  

The variation index summarizes the 

experimental precision since it is obtained by 

dividing CVg/CVe (genotypic and environmental 

variation coefficients). Iv values near to unit 

represent a larger portion of genotypic variation in 

relation to environmental variation. AA, PRO and 

GPX showed broad reliability. This information is 

quite valuable to lines used in this study because all 

are descendants of BR 1 (earliness) and LViPE-06 

(high yield). The prevalence of genetic effects over 

the environment, as evidenced by the variation index 

would be a deciding factor for selection of the best 

genotypes, because there is a high correlation 

between genotype and phenotype, allowing correct 

identification and selection of the best progenies. In 

autogamous as peanuts, while advancing the 

generations of autofertilization, the fixation of alleles 

in lines helps to maintain and even increase the 

evaluated characteristics. Here too, the Iv is of great 

importance to confirm the predominance of genic 

effects over non-genic effects. 

 

 

CONCLUSIONS 
 

L81V and L108V both descendants from BR 

1, are more tolerant to water stress and 

recommended for further works in peanut breeding. 

Proline is a more suitable biochemical trait  to  

assist the selection of genotypes tolerant to water 

stress, based on the values of genetic parameters 

obtained. 
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