
Volume 14(3), 66-69, 2010 
JOURNAL of Horticulture, Forestry and Biotechnology 

Researches concerning drought resistance of some 
groundnut genotypes cultivated on the typical argiloiluvial 
cernozion from Caracal Research Station 

 
Iancu Paula1*, Bonciu Elena1, Soare, M.1 
 
1University of Craiova, Faculty of Agriculture, Department of Genetic and Plant Breeding 
 
*Corresponding author. Email: paula_agronomie@yahoo.com 

 
Abstract               It was experimented eight groundnut genotypes in the 
pedoclimatic conditions from Caracal Research Station in 2007-2009 periods. 
Here, the groundnuts were cultivated in a heavy soil and confronted with the 
lack of water, especially in the summer when the plants need a moist period 
to form the pods. 2007-2008 was not a very favorable year for groundnut crop 
while 2008-2009 was considered a relative good year. It were made 
observations concerning the height plant and the number of leaves in the two 
different years, it was calculated the yield and the one thousand seed mass 
and the genotypes response to drought conditions. It were also calculated the 
indices of sensibility to stress and of tolerance to stress. From the 
experimented genotypes it was found sensible and tolerant varieties to stress 
conditions, but the experimentation area is not very good for groundnut crop 
or if it is cultivated to be irrigated in time. 
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In the last years it is talking more and more 
about the global warming, decrease of the ozone 
layers, drought and catastrophic fallows which these 
perturbations have on nature and human. Climatic 
changes caused by human are becoming obvious and 
the researchers are agreed that the main cause of this 
phenomenon is the burning of fossils fuels. The causes 
which lead to the apparition of the drought are linked 
by climate – long drought from the last years and 
human interventions. 

Romanian agriculture, same as many other 
world countries frequently confronted with drought 
which affect gravelly crop plants, animal and human 
life and in the end national economy.  

The acceleration of drought phenomenon, 
aridization and desertification were caused and 
continue to deteriorate as a result of neglecting, many 
times totally, of the negative effect which technical 
progress and massive industrialization makes upon 
environment, especially on climate.  

Climate changes reduces substantially the 
favorable areas for agriculture, necessitate radical 
changes of exploitation systems, of the assortment of 
genotypes vegetables and animals, plant crop 
technologies and animals rising. 

Crop plant reacts differently to drought 
depending on osmotic pressure own their cells and 
their appurtenance to the group of photosynthetic 
efficiency, from this point of view the species from 
temperate areas being the most affected. 

Among species the resistance degree to 
drought differs between varieties and hybrids. It is 
well known the fact that the plants exposed to drought 
accelerate the vegetative cycle in spite of growth and 
the level and quality of crop are much decreased.  

Ecologic particularities emphasize the rustic 
and ecological plasticity of groundnut plant, but 
underline the high request for temperatures (warm 
plant) and the sensibility to drought in the period of 
flowering and the formation of pods [1]. 

The main objective of the present study was 
to promote and identify diverse genotypes with 
improved resistance to drought and heat and to 
enlarge the genetic base for groundnut crop. 

To realize this study it was necessary to set 
up comparative crops, making observations in the 
vegetation periods (the formation of leaves, the role of 
foliar system in plant adaptability to drought 
conditions and as concern the competitively with the 
weed plants) and to calculate in the lab the one 
thousand seed mass and indices for drought stress and 
tolerance  
 
Material and Methods 
 

The experimented genotypes were: 
Tamburesti, Black Brazilians, T242 line, Solar, Venus, 
Jumbo-Virginia, Jelud, T25 line and Spanish 9184. 

The experience was set up in Caracal R.S. 
after randomized blocks method in four repetitions. In 
the field were made observations and determinations to 
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plants referring to plant height and number of leaves 
(average of 100 plants). Yield – it was cropped an area 

of 5m
2
/repetition. 

In the lab was determined one thousand seed 
mass for each genotype. 

To determine drought answer of the 
experimented genotypes, for each one was calculated:  

- TOL (tolerance indices) – difference 
between yield in stress conditions (Ys) and yield in 
normal conditions (Yp).  

- MP (average yield) – as average of yield in 
stress conditions Ys and yield in normal conditions 
Yp.  

- GMP (geometric yield) with formula 
radical from Yp · Ys.  

- SSI (indices of stress sensibility) – 
expressed by relation [1-Ys/Yp]/SI where SI is 
drought intensity and it is estimated as [1-(Ys/Yp)] 
where Ys = average yield of all genotypes evaluated in 
stress conditions; Yp = average yield of all genotypes 
evaluated in normal conditions. 

- STI = indices of tolerance to stress [Yp · 
Ys/Yp2]. 

 
Results and Discussions 

 
Variability of plants height and number of 

leaves 
Obtained data for plants height, one of 

distinctive character which differences the genotypes 
under behavior aspect and adaptability to experimented 
area are presented in table 1. 

Generally, registered values for this character 
are different depending on genotype and climatic 
conditions of the experimental year. 

From the analysis of the values presented in 
the table 1 it can conclude that no matter of climatic 
conditions, some genotypes respect their genetic 

programmed and so are very little to suffer as concern 
height plant character. In a normal year the limits are 
varying from 22.1 cm (T25 line); 26.2 cm (Venus); 
35.3 cm (Black Brazilians); 41.3 cm (Tamburesti); 
51.4 cm (Jelud). 

In drought conditions these values are 
reduced, not much, some genotypes registering values 
of 30.1 cm (Spanish 9184); 35.7 cm (T242 line); 33.2 
cm (Black Brazilians). Other genotypes such as: 
Tamburesti or Jelud suffered much and registered 
values in drought conditions are more decreased, 
respectively from 41.3 cm to 36.6 cm or from 51.4 cm 
to 32.7 cm. These reduced average values are due to 
the lack of favorable conditions of growth and plant 
development.  

To the level of plant, the number of leaves 
varies depending on genotype. So, among the 
genotypes with high number of leaves in a normal year 
are Venus (398.2), Jumbo-Virginia (386.5) varieties 
and T25 line (374.4). These genotypes which form 
high number of leaves covers well the ground and so 
the number of weeds which can grow is lower or the 
weed are not present and that is due to the fact that 
there are applied two or three manual woks to raise the 
soil around the plants. It is emphasize T25 line, which 
presented the lowest height, registered a high level of 
leaves, outrunning almost all experimented genotypes 
as concern this character. But, this characteristic does 
not represent the premise of obtaining high yield.   

In drought conditions, groundnut genotypes 
reduce the height and also the number of leaves. So, 
among the genotypes with values which varies in large 
limits as concern this character are Venus (from 398.2 
to 266.8); Jumbo-Virginia (from 386.5 to 270.5); 
Black Brazilians (from 364.3 to 261.3) varieties and 
T25 line (from 374.4 to 295.8). Because of the 
reducing of the number of leaves it is also reducing the 
degree of covering the soil. 

 
Table 1 

The variability of plants height and the number of leaves 
Crt. 
no. 

Experimented 
genotype 

Plants height 
(cm)  

(in a normal 
year) 

Plants heigh (cm)  
(in drought 
conditions) 

Number of leaves  
(in a  normal 

year) 

Number of leaves 
(in drought 
conditions) 

1 Tamburesti  41.3 ± 1.43 36.6 ± 1.13 298.3±2.06 233.9±1.97 
2 Venus 26.2 ± 0.98 21.8 ± 0.50 398.2±2.81 266.8±0.19 

3 Spanish 9184 31.05 ± 0.86 30.1 ± 0.38 332.4±2.24 314.2±0.41 

4 Jumbo-Virginia 40.6 ± 0.57 38.5 ± 1.71 386.5±2.45 270.5±1.92 
5 Black Brazilians 35.3 ± 0.38 33.2 ± 0.98 364.3±1.76 261.3±2.75 
6 Jelud 51.4 ±0.32 32.7 ± 1.43 362.6±1.23 289.1±0.19 
7 T242 line 36.9 ± 0.55 35.7 ± 0.85 338.9±1.41 323.6±1.44 
8 T25 line 22.1 ±0.35 21.3 ± 0.70 374.4±2.07 295.8±2.51 
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Variability of seed yield and one thousand 
seed mass 

To groundnuts yield capacity is controlled by 
many genes and it is determined by the elements of 
productivity. In this paper it is presented only the one 
thousand seed mass. 

As concern the yield realizing, this is variable 
depending on genotype even in a normal year. The 
registered yield varies from 1412.6 to Jumbo-Virginia 
variety to 2197.5 Kg/ha to Venus variety. Among the 
genotypes with high yield we can mention the next 
varieties: Spanish 9184 (2187.4 Kg/ha), Black 
Brazilians (2137.2 Kg/ha) and Jelud (2000.5 Kg/ha). 
The experimented lines proved to be late and because 
of that the pods are forming late, respectively the seeds 
and the level of yield is reduced. Even in a normal 
year, it was established that the yield are under the 
genetic potential of the genotypes.  

In drought conditions, groundnuts yield are in 
a lower level for almost all genotypes and varies from 
1029.2 Kg/ha (Tamburesti) to 1532.8 Kg/ha (Spanish 
9184).  To a simple analysis, it can establish that to 
almost all genotypes the yield decrease with 500 Kg/ha 
or even more such as to Venus (from 2197.5 Kg/ha to 
1070.7 Kg/ha) or Black Brazilians varieties (from 
2137.2 Kg/ha to 1196.3 Kg/ha). 

The two experimented lines presented reduced 
yield with appreciatively 700 Kg/ha; these yield were 
much influenced by the harsh conditions from the 
experimentation area. 

Average yield obtained to groundnuts in a 
normal year was of 1608.7 Kg/ha, which suggests that 
in the climatic conditions from neither this area, 

groundnuts plant are nor reacting normally. The 
difference between the yield obtained in drought 
conditions and the ones from normal years is not very 
large. So, in drought conditions the yield was of 1185.2 
Kg/ha, a difference of 423.5 Kg/ha. 

The simultaneous representation of a small 
indices and a higher yield in normal conditions leads to 
the identification of the tolerant genotypes to drought 
in the context of climatic changes and the appearance 
of a higher frequency of the drought years.  

An important element of the yield is 
represented by one thousand seed mass. This issue is, 
generally, a variety character but in different 
environment conditions, it changes. It also varies 
depending on the seed size. The seeds which are 
becoming from the pods with one grain present higher 
seed mass.  

Another important aspect of this character is 
the shriveled degree of the seed; this aspect influences 
a lot the one thousand seed mass. This aspect is more 
pronounced to the late genotypes which do not succeed 
to accumulate enough reserve substances so the seed 
will be shriveled.  

Analyzing the obtained data to the eight 
genotypes as concern the one thousand seed mass 
(table 2) it can establish important differences between 
varieties. The registered values for a normal year vary 
between 515 g (Tamburesti) and 850 g (T25 line). 
Among the genotypes with higher seed mass are Venus 
(725 g), Jumbo-Virginia varieties (716 g) and T242 
(680 g). The genotypes with reduced values are 
Tamburesti and Spanish 9184 (573 g) and Jelud 
varieties (517 g). 

 
Table 2 

Variability of groundnut seed yield and one thousand seed mass  
Crt. 
no. 

Experimented 
genotype 

 Seed yield 
(Kg/ha) 

 (in a normal year) 

Seed yield 
(Kg/ha) 

(in drought 
conditions) 

One thousand 
seed mass (g)  
 (in a  normal 

year) 

One thousand 
 seed mass 

 (g) 
(in drought  
conditions) 

1 Tamburesti  1471.5 1029.2 515 460 

2 Venus 2197.5 1070.7 725 694 

3 Spanish 9184 2187.4 1532.8 573 335 

4 Jumbo-Virginia 1412.6 1057.2 716 691 
5 Black Brazilians 2137.2 1196.3 455 375 
6 Jelud 2000.5 1405.5 517 505 
7 T242 line 1687.9 1033.5 680 518 
8 T25 line 1775.5 1157.0 850 620 
9. Producţia medie (X) 1608.7 1185.2   

 
In drought conditions the values are much 

reduced, especially to the late genotypes; in this study 
the two experimented lines and even Spanish 9184 
variety. 

From the experimented genotypes, Jelud, 
Spanish 9184 and Black Brazilians varieties seems to 

develop a certain tolerance to drought it could adjust to 
the experimented area. Jumbo-Virginia variety 
combines well the relations between height, number of 
leaves and yield.  

In the conditions from Caracal R.S. 
groundnuts have a lower capacity to develop and to 
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make a lot of pods. This aspect reflects in the smaller 
obtained yield.  

Determinations concerns drought response 
to the experimented genotypes  

To find out the drought response of the 
experimented genotypes it was calculated these 
indices. To some genotypes this indices is small: 
Jumbo-Virginia (-355.4), Tamburesti (-442.3), Jelud 
(595.0), while Venus variety registered the highest 
value (-1126.8). These values of these indices are 
influences not only by the latest high temperatures and 
also by the soil texture. So, we not recommend the 
cultivation of the experimented genotypes on the heavy 
soil from the experimented area, especially Venus or 
Black Brazilians.  

As concern the obtained values for geometric 
yield, these varies between 1222.0 (Jumbo-Virginia) 
and 1831.0 (Spanish 9184). 

The other genotypes presented intermediary 
values of these limits and we can mention: 1598.9 

(Black Brazilians), 1676.8 (Jelud) varieties or 1320.7 
(T242 line), respectively 1433.2 (T25 line). 

Among the sensible genotypes to drought 
there are Venus, Black Brazilians, Spanish 9184 
varieties and the two experimented lines T242 and 
T25. Still, it was noticed genotypes as Jumbo-Virginia 
and Tamburesti which for the central are of Oltenia 
characterized as a very dry area presented higher 
average and geometric yields. Jumbo-Virginia variety 
presented a value of the sensibility to stress (SSI) under 
the value of 1, respectively 0.96, while the other 
genotypes over 1, from this concluding that the 
experimentation area is not very good for groundnut 
crop or if it is cultivated to be irrigated in time.  

As concerns the values of the indices of the 
tolerance to stress almost all genotypes presented 
values under 1, an exception making Spanish 9184 and 
Jelud varieties. 

 
 

Table 3 
Registered values for drought tolerance indices, geometric yield, indices of stress sensibility (SSI)  

and indices of tolerance to stress (STI) 
Crt. 
no. 

Experimented 
genotype 

Drought 
tolerance indices 

(TOL) 

Geometric 
 yield 

SSI STI 

1 Tamburesti  -442.3 1230.6   1.14     0.58 

2 Venus -1126.8 1533.9     1.92     0.90 

3 Spanish 9184 -655.6 1831.0     1.11      1.29 
4 Jumbo-Virginia -355.4 1222.0 0.96 0.57 
5 Black Brazilians -940.9 1598.9 1.66 0.98 
6 Jelud -595.0 1676.8 1.11 1.08 
7 T242 line -654.4 1320.7 1.44 0.67 
8 T25 line -618.5 1433.2 1.29 0.79 

 
Conclusions 
 

Some groundnut genotypes no matter of 
climatic conditions respect their genetic programmer 
and so have a little to suffer as concern the character of 
plant height. 

In drought conditions groundnut genotypes 
reduces the height and also the number of leaves.  

Both in drought conditions and in a normal 
year we can establish that the level of yield is under 
genetic potential of the genotypes.  

In drought conditions the values of one 
thousand seed mass are much reduced especially to the 
late genotypes, in our case the two experimented lines 
and even Spanish 9184 variety. 

Among the sensible groundnut genotypes to 
drought are Venus, Black Brazilians, Spanish 9184 
varieties and the two experimented lines T242 and 
T25. 

It is recommended to return and experience 
the cultivation of groundnut crop on the sandy soils 
and in a irrigation system. 
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