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Abstract 
A field investigation was carried out during two consecutive years at Groundnut Research Farm of Chandra Shekhar Azad 
University of Agriculture and Technology, Mainpuri to study the quality characteristics of groundnut varieties during summer 
and kharif seasons. Observations revealed that oil content, oil yield, and oil content in 100 kernels increased considerably in 
summer season as compared to kharif in all the habit groups. The fatty acid composition of oil was improved in summer. 
Similarly, the stability index of oil is also improved is summer as compared to kharif in almost all the habit groups. Meal 
protein and Methionine contents showed marginal increase, while tryptophan content decreased in summer season as 
compared to kharif in almost all groups. TMV 10 was also found to be superior in oil quality as it had maximum oleic acid, 
oil stability and minimum linoleic acid content in kharif season. 
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Introduction 

Groundnut (Arachis hypogaea L.) is an 
important oilseed crops in India it occupy 45% of 
the total crop area under oilseeds and 55% of the 
total oilseeds production. Groundnut produced in 
India is primarily used for seed, for edible 
purpose and for oil extraction. The kernels 
contain 47-53% oil which is used either in liquid 
form or after hydrogen as an important for human 
diet. The saturated fatty acid composition of 
groundnut oil is myristic (C 14:0), palmitic (C 
16:0), stearic (C 18:0), arachidic (C 20:0), 
betenic (C 22:0) and lignoceric acid (C 24:0). 
The average values of which are 0.09, 12.6, 1.7, 
4.2, 2.1 and 0.3%, respectively, which 
unsaturated fatty acids like palmitoleic (C 16:1), 
oleic (C 18:2), linoleic (C 18:2) and eicosenoic 
(C 20:1) acid constituted 1.4, 47.9, 29.9 and 
3.0%, respectively (Cobb & Johanson 1973, Rao 
& Rao 1981). Thus Oleic and linoleic acids 
constitutes the major fatty acids in groundnut. Its 
ratio is to be 1.6. Groundnut is also a rich source 
of oil and protein. The biological value for 
groundnut protein (FAO 1970) is 65 with the min 
limiting amino acids lysine and threonine (Holly 

& Rao 1981) and the essential amino acid index 
is 69. However, little information is available in 
respect of the protein content and quality of 
defatted groundnut meal as affected by growing 
season and needs further explanation. In view of 
this the present investigation was proposed to 
study the quality characteristics of groundnut 
varieties grown during kharif and summer 
seasons. 
 
Materials and Methods  

A field experiment was conducted during 
in kharif and summer seasons at Groundnut 
Research farm of CSAUAT, Mainpuri to study 
the quality characteristics of groundnut (Arachis 
hypogaea) grown during summer and kharif 
seasons. 20 groundnut varieties of different habit 
groups viz., Spanish bunch (3-11, JL-24, Jyoti, 
ICGS-5, Girnar-1), Virginia bunch (Kaushal, T-
64, Kadiri-3, ICGS-1, R33-1), Virginia runner 
(Chandra, Chitra, Amber, M-13, T-28) and 
valencia (Gangapuri, MH-1, MH-3, RS-138, 
TMV10) and two season viz. Kharif and summer 
were evaluated in randomized block design with 
3 replicates. The soil of the experimental field 
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was sandy loam in texture with average fertility 
status. The climate of Mainpuri district is Sub-
tropic, semi-arid with hot dry summer and severe 
cold winter. The groundnut crop was sown on 2nd 
week of July during kharif and 4th week of April 
during summer season in the respective years of 
study at 45×15 cm distance. The harvesting was 
done on 4th week of October and 4th week of June 
during kharif and summer season at the 
respective years respectively. The groundnut crop 
was fertilized with 50:30:45:300 kg N, P, K and 
Gypsum /ha at the time of sowing. 

The samples of different groundnut 
varieties grown in the two seasons for two 
consecutive years were collected and analysed 
for quality characteristics in the laboratory of 
department of Agricultural Biochemistry, 
CSAUT, Kanpur. The oil content in the moisture 
free samples was determined by NMR method 
(Kendurkar et al. 1999) using NMR 
spectrometer. Total saturated and unsaturated 
fatty acids were calculated from the data obtained 
from GLC profile of saturated and saturated fatty 
acids of oil. Oleic acid content of oil was decided 
by linoleic acid concentration and the ratio of 
Oleic/ Linoleic is reported as stability value of 
oil. Nitrogen content in defatted meal samples of 
the standard Chandra variety sown in kharif and 
summer was determined by micro-kjehdahl 
method as reported in AOAC. The protein 
content of standard samples was calculated by 
multiply nitrogen per cent with a factor of 6.25. 
Protein content of rest of the samples of different 
groundnut varieties was determined by modified 
Burette method as described by (Williams 
(1961). Methionine content of defatted meal 
samples of different groundnut varieties of 
different growth habits grown  in kharif and 
summer season was determined by the method 

reported by Horn et al. (1946) while Tryptophan 
by Spice & Chamber (1949). 

 

Results and Discussion 

From the data, it is clear that the mean 
values for total saturated fatty acids in the four 
groups revealed that there was a considerable 
kharif season. Spanish bunch variety, J-11, 
Virginia runner varieties, T-28 and M-13, 
Virginia bunch variety, Kadri 3 and Valencia 
variety, RS-138 grown in summer season were 
found to contain higher levels of total saturated 
fatty acids. The kharif grown Spanish bunch 
variety, T-28 were found to contain lower levels 
of total saturated fatty acids (Table 1). The mean 
total unsaturated fatty acids content marginally 
decrease in Spanish bunch, Virginia bunch and 
Virginia runner varieties in summer season 
whereas it increased considerably in Valencia 
group in summer as compared to kharif season: 
ICGS-5 in Spanish bunch group, Kaushal, T-64, 
ICGS-1 and R333-1 in Virginia bunch group, 
Chandra in Virginia runner group. Gangapuri and 
TMV 10 in Valencia group possessed more than 
81% of total unsaturated fatty acids when they 
are grown in summer season (Table 1). The 
stability index increased in summer season as 
compared to kharif in all the varieties belonging 
to four habit groups. Overall the range of stability 
index recorded in kharif grown varieties was 
found to be ranging from 1.08 to 3.39 (mean 
1.79) while in summer it was 1.51 to 2.10 (mean 
2.21). It indicates that oils of summer grown 
varieties had better stability index than kharif. As 
similar type of higher stability index in summer 
grown groundnut varieties as compared to kharif 
season has also been reported by (Sharma et al. 
1990). 
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Table 1 Range and mean values for total saturated and unsaturated fatty acids and oil stability as affected by growth 
habit and season. 

Parameters Habit 
group 

Growth 
season 

No. of 
varieties 

Range Mean Best 

Total saturated fatty 
acids 

S.B. Kharif 5 12.05-18.90 15.38 J-11 

  Summer 5 15.02-19.75 17.74 J-11 
 V.B. Kharif 5 12.30-19.87 15.99 ICGS-1 
  Summer 5 15.72-20.19 17.21 ICGS-1 
 V.R. Kharif 5 12.00-22.40 17.54 M-13 
  Summer 5 16.00-21.60 19.40 M-13 
 Valencia Kharif 5 13.80-19.18 16.54 MH-1 
  Summer 5 16.40-20.40 17.98 RS-138 
  Kharif Summer    
Between the group SE± 0.82 0.58    
 CD 5% N.S. 1.24    
Within the group SE± 1.16 1.16    
 CD 5% N.S. N.S.    
Total unsaturated 
fatty acids 

S.B. Kharif 5 77.10-82.70 79.79 Girnar-1 

  Summer 5 77.05-81.66 79.51 ICGS-5 
 V.B. Kharif 5 77.31-86.00 82.55 T-64 
  Summer 5 79.57-83.54 82.11 R33-1 
 V.R. Kharif 5 72.00-86.50 78.88 Chandra 
  Summer 5 75.30-82.40 78.78 Chandra 
 Valencia Kharif 5 72.80-85.00 79.00 Gangapuri 
  Summer 5 79.50-83.60 81.50 TMV-10 
  Kharif Summer    
Between the group SE± 1.35 1.31    
 CD 5% N.S. N.S.    
Within the group SE± 2.62 2.62    
 CD 5% N.S. N.S    
Oil stability S.B. Kharif 5 1.54-2.72 2.04 Jyoti 
  Summer 5 2.10-2.51 2.30 J-11 
 V.B. Kharif 5 1.40-2.24 1.74 ICGS-1 
  Summer 5 1.52-2.84 1.98 ICGS-1 
 V.R. Kharif 5 1.08-1.80 1.49 Chandra 
  Summer 5 1.70-3.45 2.25 Chitra 
 Valeneia Kharif 5 1.32-3.29 1.88 TMV-10 
  Summer 5 1.51-3.14 2.31 TMV-10 
  Kharif Summer    
Between the group SE± 0.61 0.43    
 CD 5% 1.31 0.92    
Within the group SE± 0.86 0.86    
 CD 5% N.S. N.S.    

 
Spanish bunch Jyoti and Girnar-1, 

Virginia runner var. Chitra and Amber, Virginia 
bunch var. Kaushal and Valencia var. MH-3 

exhibited more meal protein during kharif and 
summer season. The summer cultivation of 
groundnut favoured increase in meal protein as 
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compared to kharif, although the differences were 
marginal (Table 2). Cherry (1977) reported 
similar types of variation on meal protein 
content. Maximum increase in meal protein yield 
was recorded in Valencia group in summer as 

compared to kharif. Spanish bunch var. Girnar-1, 
Virginia bunch var. Kaushal, Virginia runner var. 
Amber and Valencia group var. TMV-10 
recorded higher protein yield in both the seasons 
(Table 2). 

Table 2 Range and mean values for meal protein (%), meal protein yield (q/ha), Methionine (g/16 g N) and 
Tryptophan (g/16 g N) as affected by growth habit and season. 

Parameters Habit 
group 

Growth 
season 

No. of 
varieties 

Range Mean Best 

Meal Protein (%) S.B. Kharif 5 32.52-46.31 41.32 Jyoti 
  Summer 5 32.52-48.43 41.56 Girnar-1 
 V.B. Kharif 5 31.87-47.74 41.65 Kaushal 
  Summer 5 32.02-47.85 41.56 Kaushal 
 V.R. Kharif 5 27.54-46.08 39.86 Chitra 
  Summer 5 32.54-46.42 41.11 Amber 
 Valencia Kharif 5 33.30-46.37 40.84 MH-3 
  Summer 5 36.79-48.98 40.84 MH-3 
  Kharif Summer    
Between the group SE± 0.16 0.19    
 CD 5% 0.31 0.38    
Within the group SE± 0.35 0.43    
 CD 5% 0.70 0.85    
Meal protein yield 
(q/ha) 

S.B. Kharif 5 1.70-2.52 2.18 Girnar-1 

  Summer 5 1.89-2.88 2.40 Girnar-1 
 V.B. Kharif 5 1.58-2.72 2.27 Kaushal 
  Summer 5 1.75-2.80 2.44 Kaushal 
 V.R. Kharif 5 1.58-3.01 2.54 Amber 
  Summer 5 2.12-3.32 2.80 Amber 
 Valencia Kharif 5 1.39-2.09 1.84 TMV-10 
  Summer 5 2.03-2.26 2.06 TMV-10 
  Kharif Summer    
Between the group SE± 0.03 0.03    
 CD 5% 0.05 0.07    
Within the group SE± 0.06 0.07    
 CD 5% 0.11 0.15    
Methionine S.B. Kharif 5 1.13-1.25 1.21 Jyoti 
  Summer 5 1.15-1.30 1.24 Jyoti 
 V.B. Kharif 5 1.23-1.44 1.34 R33-1 
  Summer 5 1.26-1.49 1.37 R33-1 
 V.R. Kharif 5 1.35-1.50 1.44 M-13 
  Summer 5 1.38-1.53 1.51 M-13 
 Valencia Kharif 5 1.10-1.26 1.18 MH-1 
  Summer 5 1.09-1.24 1.17 Gangapuri 
  Kharif Summer    
Between the group SE± 0.01 0.01    
 CD 5% 0.01 0.01    
Within the group SE± 0.01 0.01    
 CD 5% 0.03 0.03    

Table Contd. ... 
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Tryptophan S.B. Kharif 5 1.10-1.27 1.19 Girnar-1 
  Summer 5 1.12-1.26 1.22 J-29 
 V.B. Kharif 5 1.09-1.18 1.14 ICGS-1 
  Summer 5 1.13-1.20 1.17 R33-1 
 V.R. Kharif 5 1.30-1.33 1.31 Chitra 
  Summer 5 1.33-13.7 1.35 M-13 
 Valencia Kharif 5 1.00-1.12 1.06 MH-1 
  Summer 5 1.09-1.16 1.12 Gangapuri 
  Kharif Summer    
Between the group SE± 0.01 0.004    
 CD 5% 0.01 0.008    
Within the group SE± 0.01 0.009    
 CD 5% 0.02 0.018    

 
The differences in the mean values for 

meal methionine content in kharif and summer 
season in respective groups indicated that 
summer season marked increasing trend in meal 
methionine over values for methionine obtained 
in kharif season in all the groups with exceptions 
of Valencia group of varieties, the mean of which 
did not show any differences in the methionine 
content in the two seasons. The var. J-11 in 
spnish bunch, R33-1 in Virginia bunch, M-13 in 
Virginia runner and MH-1 in Valencia group in 
kharif recorded higher meal methionine in 
respective groups. Similar type of variations in 
methionine content in the varieties of different 
habit groups has also been reported by (Pathak 
1989). The tryptophan content showed increasing 
trend in summer season over kharif season 
although increase recorded was only marginal 
(Table 2). The mean value of meal tryptophan 
content increased in Virginia bunch varieties, 
Virginia runner varieties and Valencia varieties 
when they were grown in summer. However, 
Spanish bunch varieties had a higher tryptophan 

in kharif season. Girnar-1 and JL-24 in Spanish 
bunch, ICGS-1 and R33-1 in Virginia bunch, 
Chitra and M-13 in Virginia runner and MH-1 
and Gangapuri in Valencia showed higher 
tryptophan in kharif and summer, respectively 
(Table 2). 

Relative differences in the performance of 
the four habit types based as mean values 
indicated significantly superior oil content in 
Valencia group varieties in kharif and summer 
both as compared to other habit types (Table 3). 
However, the maximum impact of season on oil 
content was recorded in Virginia runner type 
among all the varieties in both the season highest 
oil content was exhibited by Valencia group of 
variety i.e. MH-3 which was significantly higher 
than the oil content of most of the varieties 
exhibited by all the 20 varieties of groundnut 
ranging from 41.82-53.59% in kharif and 48.63-
53.88% in summer in respect of oil content were 
significant. Similar type of genetic variability is 
groundnut have also been reported by Sharma et 
al. (1990), Cherry (1977) and Pathak (1989). 

 
Table 3 Range and mean values for oil content, oil yield and oil content per 100 kernels 

as affected by growth habit and season. 

Parameters Habit 
group 

Growth 
season 

No. of 
varieties 

Range Mean Best 

Oil content S.B. Kharif 5 49.0-52.27 50.41 J-11 
  Summer 5 49.72-53.50 51.92 ICGS-5 
 V.B. Kharif 5 48.27-51.60 50.40 Kadiri-3 
  Summer 5 50.67-53.21 52.06 T-64 

Table Contd. ...  
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 V.R. Kharif 5 41.82-51.06 48.52 Chitra 
  Summer 5 48.63-53.52 51.59 M-13 
 Valencia Kharif 5 49.18-53.59 52.80 MH-3 
  Summer 5 51.02-53.08 52.90 MH-3 
  Kharif Summer    
Between the group SE± 0.19 0.15    
 CD 5% 0.37 0.30    
Within the group SE± 0.41 0.34    
 CD 5% 0.82 0.64    
Oil yield S.B. Kharif 5 5.20-5.70 5.50 J-11 
  Summer 5 5.25-6.32 5.81 ICGS-5 
 V.B. Kharif 5 5.40-6.40 5.68 Kaushal 
  Summer 5 5.73-6.57 6.16 Kaushal 
 V.R. Kharif 5 5.83-7.03 6.28 Chitra 
  Summer 5 6.33-7.62 6.91 Chitra 
 Valencia Kharif 5 4.20-5.84 5.00 TMV-10 
  Summer 5 5.02-6.37 5.47 TMV-10 
  Kharif Summer    
Between the group SE± 0.06 0.06    
 CD 5% 0.12 0.13    
Within the group SE± 0.14 0.14    
 CD 5% 0.28 0.28    
Oil content per 100 
kernels 

S.B. Kharif 5 19.18-22.51 20.40 ICGS-5 

  Summer 5 20.93-25.04 22.20 ICGS-5 
 V.B. Kharif 5 15.66-31.85 21.60 T-64 
  Summer 5 16.78-37.88 23.85 T-64 
 V.R. Kharif 5 19.74-31.02 23.83 M-13 
  Summer 5 23.16-35.76 28.17 M-13 
 Valencia Kharif 5 19.19-20.94 20.06 MH-3 
  Summer 5 20.97-22.55 21.82 MH-3 
  Kharif Summer    
Between the group SE± 0.05 0.05    
 CD 5% 0.14 0.11    
Within the group SE± 0.12 0.12    
 CD 5% 0.23 0.23    

 
The performance of varieties of four habit 

groups was superior in oil yield in summer 
season as compared to kharif. Thus Spanish 
bunch type varieties in summer season varied 
from 5.25- 6.32 q/ha (mean 5.81 q/ha). In a 
similar way in summer season, Virginia bunch 
type varied from 5.73-6.57 q/ha (mean 6.16 
q/ha), Virginia runner from 6.33-7.62q/ha (mean 
6.91q/ha) and in Valencia runner group from 
5.02-6.37 q/ha (mean 5.47 q/ha). It was observed 
that Valencia runner group had significantly 

superior performances in respect of oil yield. 
Chitra variety recorded highest oil field of 7.62 
q/ha among all the varieties. The comparison of 
oil yield in kharif and summer season in each 
group revealed that oil yield was superior in 
summer as compared to kharif. However, 
differences in the mean value in the two seasons 
in each group were not sufficiently larger. In 
Spanish bunch type variety ICGS-5, in Virginia 
bunch group variety Kaushal, in Virginia runner 
group variety Chitra and Valencia group variety 
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TMV 10 have recorded the highest oil yield in 
summer season in respective group. The 
performance of TMV 10, Chitra and Kaushal was 
also superior in oil yield in respective groups in 
kharif season also (Table 3). 
 Virginia runner group had maximum 
mean oil content per hundred kernels as 
compared to the other groups. However, the 
maximum oil content per 100 kernels in kharif 
and summer seasons was recorded by Virginia 
bunch variety T-64. Spanish bunch variety, 

ICGS-5 exhibited maximum oil content per 100 
kernels in kharif and summer seasons in the 
group. Similarly in Virginia runner type M-13 
gave maximum oil per 100 kernels in both the 
seasons in the group. However, in Valencia 
group, TMV 10 and MH-3 variety gave 
maximum value for oil content per 100 kernels in 
kharif and summer seasons, respectively (Table 
3). Similar results have also been reported by 
several workers (Singh & Mehta 1992, Mathur & 
Sharma 1989). 
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