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ABSTRACT 
 

 

At the Station of Experimental Research in Ismailia, ARC, Egypt, in 2014 season a field experiment was conducted, and 
the same field experiment was replicate in 2015 seasons to find out the influence of NPK-rates on productivity and seed quality 
of some groundnut genotypes lower newly reclaimed sandy soils conditions in Ismailia Governorate. In design of strip-plot, the 
experiment was carried out using four replications. Results showed that Strain 13 among the studies genotypes had the highest 
values of plant height and crude protein percentage in seeds. While, Gregory cultivar recorded the highest values of oil 
percentage in seeds. However Strain 281 significantly surpassed other studied genotypes and recorded the highest means of other 
considered traits. In each seasons, plants of groundnut were mineral fertilizing by 45.0 + 30.0 + 24.0 kg NPK per feddan, 
respectively (100 % of the recommended doses) surpassed other studied NPK-levels under study and produced the highest means 
of every one of considered means, followed by using 80 % and then 60 % of the recommended doses. It could be recommended 
that mineral fertilizing groundnut Strain 281 or Strain 10 or Gregory cultivar with 45.0 kg N + 30.0 kg P2O5 + 24.0 K2O per 
feddan to recorded highest productivity under newly reclaimed sandy soils conditions in Ismailia Governorate. 
Keywords: Ground nut, pea nut, cultivars, varieties, genotypes, NPK-levels, yield, seed quality. 
 

 

INTRODUCTION 
 

Groundnut (Arachis hypogaea L.) is an important 
crop among oilseeds. The importance of groundnut 
otherwise called peanut is due to the high nutritive value 
of its seeds which considered rich source of edible oil 
(43-55%), protein (25-28%), vitamin B and C, in 
addition to other vital components. Moreover, the 
peanut green leafy organs (contain more than 10% 
protein) is another advantage characterized the crop as a 
good fodder for livestock. In addition, the crop has a 
good ability for growing in lightly soil, and thrives in 
improving the characteristics of the newly reclaimed 
sandy soils which commonly suffer from some 
constraints such as poor physical properties and 
nutrients deficiency.  

Vertical expansion and maximum productivity 
can be achieved for any crop through the use of 
appropriate agricultural practices. In addition, the clear 
role of agricultural processes, such as the use of 
promising genetic patterns as well as levels of 
fertilization, have a very deterministic effect on growth, 
yield, properties and chemical components of groundnut 
yield 

The selection of high-yielding genotypes from 
any undisputed crop is very important for raising their 
productivity per unit area. To this end, this study aims to 
assess new promising genetic patterns with older 
traditional varieties in order to highlights the suitable 
genotypes can be cultivated under newly reclaimed 
sandy soils conditions. Akhtar et al. (2013) showed that 
the genotypes ranked best on the basis of morpho-
physiological parameters will be helpful for making 
recommendations to groundnut farmers. Borkar and 
Dharanguttikar (2014) found that the highest pod yield 
was recorded by the genotypes ICG-8420, ICG-8473 
and ICG-8506 due to significant favourable yield 
contributing characters like; number of pods/plant, pod 
and seed yields/plant. El-Saady et al. (2014) showed 
that superiority of plant height, pods yield and yield 
components and shelling percentage were recorded by 
Giza 6 and R 92 cultivars. Gaikpa et al. (2015) and 

Ahmed et al. (2016) reported that significant varietal 
differences were observed in groundnut pod yield, 
hundred seed weight, number of pods/plant and seed 
yield. 

N, P and K are essential nutrients and an 
important determinant of plant growth and 
development. The addition of nitrogen fertilizer 
generally increases the proportion of shoot root and 
peanut root extract. On the other hand, phosphorus is an 
important food component for all crops in general and 
legumes in particular. It is an essential component of 
ATP and plays an important role in energy shifts in 
plants and also in different roles in seed formation 
(Sanker et al., 1984). Application of phosphorus 
increases the yield of peanut and obtains input 
characters. In addition, K has a beneficial effect on N 
fixation and the transformation of photosensitites from 
leaves to root nodules (Savani et al., 1995). Impartial 
fertilization of essential plant nutrients, especially N, P 
and K in optimal quantity through the appropriate 
timely method in the appropriate proportion has always 
led to improved yields. Veeramani and Subrahmaniyan 
(2012) revealed that the use of 175% of the 
recommended dose of fertilizer (30: 60: 95 kg NPK/ha) 
recorded high levels of growth, yield parameters, yield 
and economic returns of peanuts. Shiva-Kumar et al. 
(2014) showed that the treatment receiving NPK 
fertilizers level of 30 kg N + 60 kg P2O5 + 25 kg K2O 
per hectare considerably produced higher pods number 
per plant, weight of hundred seeds and seed yield (2441 
kg/ha). Beremjungl and Gohain (2016) revealed that 
among the  different fertilizer doses, application of NPK 
at 100% to groundnut (20 : 60 : 40 kg NPK per hectare) 
was the best fertilizer dose producing  the highest 
growth and yield. 

Thus, this study was conducted to find out the 
impact of NPK - levels on productivity and quality of 
some groundnut genotypes under newly reclaimed soil 
conditions in Ismailia Governorate, in North East of 
Egypt.     
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MATERIALS AND METHODS 
 
Field experiment was conducted at the Station 

of Experimental Research in Ismailia, ARC, Egypt, in 
2014 seasons and the same field experiment was 
replicate in 2015 seasons to revision the influence of 
NPK-rates on productivity and seed quality of some 
groundnut genotypes lower newly reclaimed sandy soils 
conditions in Ismailia Governorate.  
 Design of strip-plot was used in with four 
replications. Where, groundnut genotypes were 
allocated in vertical plots as follows:  
1- Strain 10.   Local genotype. 
2- Strain 8.    Local genotype. 
3- Strain 13.   Local genotype. 
4- Strain 6.    Local genotype. 
5- Strain 7.   Local genotype. 
6- Strain 281.   Local genotype. 
7- Giza 6.   Local cultivar. 
8- Gregory.    American cultivar. 
NPK rates were billed in horizontal plots as follows: 

1- 45.0 + 30.0 + 24.0 kg NPK per feddan. 
2- 36.0 + 24.0 + 19.2 kg NPK per feddan. 
3- 27.0 + 18.0 + 14.4 kg NPK per feddan. 

Calcium superphosphate, which contains 
15.5% P2O5 was added through soil preparation at the 
above rates. Ammonium nitrate, which contains 33.5% 
of N was applied as formerly mentioned rates in 2 
equivalent parts before the 1st and 2nd irrigations. 
Potassium sulphate, which contains 48% K2O at the 
rates previously mentioned in single dose before the 
first irrigation. The experimental unit area was 10.5 m2. 
The previous winter crop was Egyptian clover in every 
season. 

Samples of soil were randomly taken as of 
experimental field prior to soil grounding to evaluate the 
soil properties as revealed in Table 1. 

The experimental field was prepared through two 
plowing, leveling and then dividing into experimental 
units (10.5 m2). Groundnut seeds were grown in 25 cm 
hills with 3 to 4 seeds / hill using dry seeding on one 
side of the hills during the last week of April in the 
every growing season. Additional agricultural practices 
have been maintained, as is usually the case in 
groundnut fields in harmony with the recommendations 
of the Ministry of Agriculture, excluding the factors in 
reading. 

After 130 days of cultivation random samples of 
5 guarded plants were taken from each piece to establish 
the next characters: 
1- Height of plant (cm).  

Marketable pods per plant were picked and let to 
dry up normally, then, the following characters were 
determined:  
2- Number of pods/plant. 
3- Pods weight/plant (g).  
Samples of twenty dry pods were taken to determine 
the following characters: 
4- Pod weight (g). 
5- Number of seeds/plant. 
6- Seeds weight/plant (g). 

7- 100 – seed weight (g). 
8- Seed yield (ardab/fed). Whole plants in each plot 

were harvested and left to dry on air, then they 
were threshed and the seeds (which were at 13 % 
moisture) were weighted (kg), then converted to 
ardab per fed (one ardab = 75 kg). 

9- Proportion of crude protein in seeds (%).  
10. Percentage of oil (%). 
 

Table 1. Soil characteristics of experimental sites 
during both seasons. 

Soil properties 2014 Season 2015 Season 
A: Mechanical analysis: 
Coarse sand (%) 74.60 73.95 
Fine sand (%) 18.80 18.92 
Clay (%) 4.65 5.20 
Texture class Sandy Sandy 
B: Chemical analysis: 
E.C. ds. M-1  0.32 0.33 
pH  7.86 7.95 
O.M. (%) 0.42 0.43 
CaCO3 (%) 1.95 1.93 

N 21.32 21.55 
P 4.85 4.92 Available 

nutrients  (ppm) 
K 63.45 64.12 
Zn 0.42 0.41 
Fe 3.01 2.95 

Exctrable DTPA 
(ppm) 

Mn 0.61 0.65 
CO3 

-- - - 
HCO3

- 0.63 0.61 
Anions meq/100 
g soil 

Cl- 0.68 0.65 
Ca++ 0.40 0.39 
Mg++ 0.30 0.31 
Na+ 0.78 0.75 

Cations 
meq/100 g soil 

K+ 0.13 0.15 
 

According to ANOV as described by Gomez and 
Gomez (1984), all recorded data were statistically 
analyzed. As mentioned by Snedecor and Cochran 
(1980), LSD method was used to compare the 
differences among treatments. 

 

RESULTS AND DISCUSSION 
 

1. Performance of genotypes:  
Among the eight groundnut genotypes under 

study significant differences were detected in plant 
height, number of pods/plant, pods weight/plant, pod 
weight, number of seeds/plant, seeds weight/plant, 100-
seed weight, seed yield/fed, crude protein and oil 
percentages in seeds in both seasons (Tables 2 and 3). 
Strain 13 among the studies genotypes had the tallest 
groundnut plants and the highest values of crude protein 
percentage in seeds in the two seasons. While, Strain 
281 significantly surpassed other studied genotypes and 
recorded the highest values of number of pods/plant, 
pods weight/plant, pod weight, number of seeds/plant, 
seeds weight/plant, 100-seed weight and seed yield/fed 
in the two growing seasons. However, Gregory recorded 
the highest values of seed oil in both seasons. Previous 
results may be related to genetic factors formed by the 
varieties used. Similar results have been obtained by 
Borkar and Dharanguttikar (2014), El-Saady et al. 
(2014), Gaikpa et al. (2015) and Ahmed et al. (2016).   
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Table 2. Plant height, number of pods/plant, pods weight/plant, pod weight and number of seeds/plant as 
affected by groundnut genotypes, nitrogen, phosphorus and potassium fertilizers levels (NPK-levels) 
as well as their interaction during 2014 and 2015 seasons. 

Plant height 
(cm) 

Number of 
pods/plant 

Pods weight/ 
plant (g) 

Pod weight 
(g) 

Number of 
seeds/plant 

Characters 
Seasons 
Treatments 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 
A- Genotypes performance: 

Strain 10 27.26 27.52 29.51 32.50 57.31 66.63 1.946 1.851 50.85 54.18 
Strain 8 29.63 37.03 19.66 18.87 33.02 37.63 1.748 1.970 28.54 32.91 
Strain 13 35.36 42.72 22.00 28.45 37.76 51.57 1.811 1.804 48.34 48.34 
Strain 6 27.94 31.55 23.20 29.57 42.57 50.81 1.830 1.675 51.98 51.98 
Strain 7 22.71 35.61 21.80 32.47 38.76 51.90 1.823 1.602 56.13 56.13 
Strain 281 29.78 30.00 32.07 39.68 64.45 71.55 1.979 2.066 59.65 59.65 
Giza 6 30.82 31.60 20.21 24.10 39.39 37.98 1.941 1.574 43.43 43.43 
Gregory 33.82 34.51 29.37 33.12 45.90 55.10 1.571 1.670 58.92 58.92 
F. test * * * * * * * * * * 
LSD at 5 % 1.94 2.06 1.43 1.39 1.87 1.42 0.077 0.074 3.56 2.38 

B- NPK-levels: 
45.0 kg N + 30.0 kg P2O5 + 
24.0 K2O/fed 

30.21 34.91 30.30 36.07 55.10 64.57 1.889 1.862 59.71 61.35 

36.0 kg N + 24.0 kg P2O5 + 
19.2 K2O/fed 

29.68 34.42 24.81 30.27 45.51 55.54 1.815 1.810 52.18 52.18 

27.0 kg N + 18.0 kg P2O5 + 
14.4 K2O/fed 

29.10 32.11 19.07 23.20 34.07 38.57 1.789 1.658 37.30 38.55 

F. test * * * * * * * * * * 
LSD at 5 % 0.55 0.43 1.72 1.82 1.12 0.63 0.096 0.102 2.60 1.97 

C- Interaction (F. test): 
A × B * * * * * * * * * * 

 

Table 3. Seeds weight/plant, 100 – seed weight, seed yield/fed, crude protein and oil percentages in seeds as 
affected by groundnut genotypes, nitrogen, phosphorus and potassium fertilizers levels (NPK-levels) 
as well as their interaction during 2014 and 2015 seasons. 

Seeds 
weight/plant (g) 

100 - seed 
weight (g) 

Seed yield 
(ardab/fed) 

Protein 
(%) 

Oil 
(%) 

Characters 
Seasons 
Treatments 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 

A- Genotypes performance: 
Strain 10 47.38 47.38 84.13 84.13 24.11 24.11 28.52 27.74 47.23 47.93 
Strain 8 27.26 27.26 85.37 85.37 15.87 15.87 29.43 27.24 47.80 48.69 
Strain 13 38.98 38.98 80.71 80.71 18.15 18.15 29.77 28.39 46.30 47.17 
Strain 6 41.40 41.40 78.53 78.53 19.68 19.28 28.38 28.10 47.42 48.31 
Strain 7 40.23 40.23 74.31 74.31 21.28 21.28 29.19 28.00 46.64 47.42 
Strain 281 53.66 53.66 87.43 87.43 26.27 26.27 27.36 26.57 48.57 49.44 
Giza 6 26.95 26.95 65.20 65.20 18.45 18.45 27.70 26.74 48.22 49.05 
Gregory 42.31 42.31 73.36 73.36 23.37 23.37 27.01 26.27 48.99 49.95 
F. test * * * * * * * * * * 
LSD at 5 % 1.32 1.31 1.93 1.92 1.03 0.86 0.35 0.26 0.21 0.22 

B- NPK-levels: 
45.0 kg N + 30.0 kg P2O5 + 24.0 

K2O/fed 
50.34 50.34 82.07 82.07 23.01 23.01 28.67 27.45 47.67 48.55 

36.0 kg N + 24.0 kg P2O5 + 19.2 
K2O/fed 

41.47 41.47 80.50 80.50 21.11 21.11 28.44 27.37 47.66 48.51 

27.0 kg N + 18.0 kg P2O5 + 14.4 
K2O/fed 

27.51 27.51 73.32 73.32 18.58 18.43 28.15 27.33 47.60 48.42 

F. test * * * * * * * NS NS NS 
LSD at 5 %   1.88 1.87 0.37 0.28 0.41 - - - 
C- Interaction (F. test): 
A × B * * * * * * NS NS NS NS 

 

 

2. NPK-levels effects:  
The obtained results clarified that NPK-levels under 

study i.e. 100, 80 and 60 % of the recommended doses (45.0 
+ 30.0 + 24.0 kg NPK, respectively per fed, 36.0 + 24.0 + 
19.2 kg NPK, respectively per fed and 27.0 + 18.0 + 14.4 kg 

NPK, respectively per fed) had a significant effects on plant 
height, number of pods/plant, pods weight/plant, pod weight, 
number of seeds/plant, seeds weight/plant, 100 – seed 
weight and seed yield/fed in both seasons and crude protein 
percentage in seeds in the first season only (Tables 2 and 3). 
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Fertilizing groundnut plants with 45.0 kg N + 30.0 kg P2O5 + 
24.0 K2O per fed excesses other studied NPK-levels under 
study and produced the highest means of each studied traits 
in the every season. This treatment followed by fertilizing 
groundnut plants with 80 % and then 60 % of the optional 
doses in both seasons. These results can be recognized to 
that NPK are considers as the most important nutrients for 
plant nutrition and enhancing vegetative growth, 
establishment and yields as well as seed quality. These 
findings are supported by Veeramani and Subrahmaniyan 
(2012), Shiva-Kumar et al. (2014) and Beremjungl and 
Gohain (2016). 
 

3. Interaction effect:  
On the effect of interaction, several significant effects 

were found by the interaction between groundnut genotypes 
and levels of NPK) on every studied traits (Tables 2 and 3). 
The author offers only a considerable interaction concerning 
seed yield. 

Fertilized groundnut Strain 281 plants with 45.0 + 
30.0 + 24.0 kg NPK per feddan lead to obtain highest means 
of seed yield/ha in every season (Fig. 1). The subsequent 
most effective treatment was the 10-point peanut mineral 
fertilization of 100% of the recommended doses, followed 
by the Gregorian grade pistachios by 100% of the 
recommended doses in both seasons 
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Fig. 1. Seed yield (ardab/fed) as affected by the interaction between groundnut genotypes and NPK-levels 

during 2014 and 2015 seasons. 
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تأثير مستويات التسميد النيتروجينى والفوسEفاتى والبوتاسEى علEى إنتاجيEة وجEودة بEذور بعEض التراكيEب الوراثيEة 

  للفول السودانى تحت ظروف اrراضي الرملية حديثة اmستصkح
  ١يمزاھر عونى عبد الكريم إبراھ و ٢ ، على ناصف عبد العال١وليد أحمد حمدى المعداوى عبيدو ، ١صالح السيد سعده

  . جامعة المنصورة- كلية الزراعة- قسم المحاصيل ١
 .مركز البحوث الزراعية -معھد بحوث المحاصيل الحقلية  – المحاصيل الزيتية قسم بحوث ٢

  

  
 و ٢٠١٤تجربتان حقليتان في محطة البحوث الزراعية باkسماعيلية ، مركUز البحUوث الزراعيUة ، مUصر خZUل موسUمي أجريت 

ر مستويات التسميد النيتروجينى والفوسفاتى والبوتاسى على النمUو والمحUصول ومكوناتUه وصUفات جUودة البUذور لUبعض  لدراسة تأثي٢٠١٥
أجريت التجارب فUي تUصميم . التراكيب الوراثية للفول السودانى تحت ظروف ا�راضي الرملية حديثة اkستصZح في محافظة اkسماعيلية

 حيث اشتملت الشرائح الرأسية على التراكيب الوراثية للفول السودانى ، بينما احتوت الشرائح ا�فقية .دة في أربعة مكرراتمالشرائح المتعا
 مUن بUين التراكيUب الوراثيUة للفUول ١٣أظھUرت النتUائج المتحUصل عليھUا أن الUسZلة . مستويات التUسميد النيتروجينUى والفوسUفاتى والبوتاسUى

بينما سجل الصنف جريجوري أعلى القيم بالنسبة لصفة . ارتفاع النبات ونسبة البروتين الخام في البذورالسودانى أعطت أعلى القيم لصفات 
سUجلت التراكيUب الوراثيUة ا�خUرى للفUول الUسودانى حيUث  فقد تفوقت بشكل ملحUوظ علUى ٢٨١أما السZلة . النسبة المئوية للزيت في البذور

٪ مUUن الجرعUUات ١٠٠أدى التUUسميد المعUUدنى لنباتUUات الفUUول الUUسودانى بUUـ . الدراسUUة ىموسUUمكZUU فUUي لبUUاقى الUUصفات المدروسUUة أعلUUى القUUيم 
للحUصول ) فUدان/  K2O كجUم ٢٤+  P2O5 كجم ٣٠+ جم نيتروجين  ك٤٥.٠(من السماد النيتروجينى والفوسفاتى والبوتاسى الموصى بھا 

متحUصل مUن النتUائج ال.  الجرعات الموصى بھا في كZ الموسمين٪ من٦٠٪ ثم ٨٠ليه استخدام يلجميع الصفات المدروسة، القيم أعلى على 
 ٤٥.٠بUـ وري جUريج أو الUصنف ١٠ أو سZUلة ٢٨١سZUلة المعدنى لنباتات الفUول الUسودانى تسميد التوصية باليمكن من ھذه الدراسة عليھا 

 ا�راضي الرملية حديثUة اkستUصZح تحت ظروفللحصول على أعلى إنتاجية فدان  / K2O كجم ٢٤ + P2O5 كجم ٣٠+ كجم نيتروجين 
  .في محافظة اkسماعيلية


