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ABSTRACT 
 
         Two field experiments were carried out at Wadi El-Rayyan, El-Fayoum Governorate, Egypt, 
during the two successive summer seasons of 2015 and 2016 to study the effect of water regime (normal 
irrigation as a control, omitting the 3rd irrigation and omitting the 4th irrigation) and potassium fertilizer 
(0, 75 and100 kg K2O/fad.) on yield and yield components of two peanut cultivars (Giza-6 and Sohag-
104).Results could be summarized as follows: 
         It is clear from results that normal irrigation gave the highest value of number of seeds/pod, straw 
yield kg/ feddan, seed yield kg/ feddan and biological yield kg/ feddan. Omitting the 3rd irrigation led 
to significant reduction in all yield characters while omitting the 4th irrigation gave the highest values 
for total dry weight (g/plant), number of pods/plant, seed index(g), weight of pods(g/ plant), weight of 
seeds (g/ plant), oil percentage and protein percentage. Giza-6 cultivar surpassed significantly Sohag-
104 cultivar at all yield characters, except protein percentage, at the same time the difference between 
cultivars fell to reach significant level at number of seeds/pod. Increasing potassium fertilizer level up 
to 100 kgK2O / fed., significantly increased yield and yield components of peanut cultivars also oil and 
protein percentages. The interaction between water regime and cultivars, water regime and potassium 
fertilizer, cultivars and potassium fertilizer were significant in all yield and yield components, oil and 
protein percentages, except the third order in oil percentage. The interaction between water regime x 
peanut cultivars x potassium fertilizer  were significant in weight of pods(g/ plant), seed index(g), straw 
yield kg/ feddan, seed yield kg/ feddan and biological yield kg/ feddan. It is clear that the best treatment 
for weight of pods g/ plant, straw, seed and biological yields was normal irrigation + Giza-6 cultivar + 
100 kg K2O / fed., while for seed index was omitting the 4th irrigation + Giza-6 cultivar + 100 kg K2O/ 
fed. 
 
Key words: Peanut, cultivars, water regime, omitting, potassium fertilizer, yield and its components.      

 
Introduction 
 

Peanut (Arachis hypogaea L.) is one of the valuable vegetable oil crops and its seed contains 
about 25% to 30% digestible protein, 45 to 50% oil, 20% carbohydrate and 5% fiber and ash which 
make a substantial contribution to human nutrition (Ahmad and Rahim, 2007).Peanut cake and haulms 
are also used as animal feed and organic manure (Shah et al., 2012). In Egypt, more than half of the 
national production is consumed directly without oil extraction and remaining exported, because its 
high price in the international commodity market. It is cultivated successfully in newly reclaimed sandy 
soil which suffers from deficiency or unavailability of most the micronutrients. 
          The Egyptian newly reclaimed sandy soil is characterized as arid and semi-arid regions with poor 
soil nutrients, low organic matter, low water holding capacity and high nutrient leaching losses. Peanut 
production is affected by different factors such as cultivars, irrigation and soil fertility. Increasing 
peanut yield per unit area can be achieved by breeding yielding cultivars. Significant differences in 
peanut cultivars have been shown by Meena et al (2014), Mahrous et al (2015), Sarkees (2015) and   
El-Far et al (2016). Drought stress is one of the major abiotic stresses in agriculture worldwide. It 
impacts include growth, yield, membrane integrity, pigment content, osmotic adjustment water relations 
and photosynthetic activity. Increasing crop tolerance to water limitation would be the most economical 
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approach to enhance productivity and reduce agricultural use of fresh water resources (Gao et al., 2008). 
Water plays a vital role in all living organism (Önder et al., 2011) . 
             Potassium is the third major element taken up by the plant. Plants absorb it in a larger amounts 
as compared to other minerals except nitrogen. It has atmost importance for imparting drought and 
disease resistance and has synergistic effect with nitrogen and phosphorus (Sahai, 2004). Under water 
stress, potassium has been suggested to play an important role in different physiological and 
biochemical processes such as plant water relations, stomatal movement, osmoregulation, CO2-
exchange, carbon and nitrogen metabolism, transpiration, protein synthesis, enzyme activation growth 
and yield of plant (Singh and Kuhad, 2005 and Sharma et al., 2008) 

 Thus the aim of this investigation was to study the effect of water regime and     potassium fertilizer 
on yield and its components of two peanut cultivars under sandy soil.  

 
Materials and Methods 
 
           Two field experiments were carried out during the two successive summer seasons of 2015 and 
2016 at private farm in Wadi El-Rayyan, El-Fayoum Governorate, Egypt.The experiments were carried 
out to study the effect of water regime and potassium fertilizer on yield and its components of two 
peanut cultivars under sandy soil. The experiment was conducted in a split- split plot design with four 
replicates, water regime (normal irrigation as a control, omitting the 3rd irrigation and omitting the 4th 
irrigation) were randomly assigned in the main plots, the peanut cultivars (Giza-6 and Sohag-104) were 
randomly allocated at sub plots and three levels of potassium fertilizer (0, 75 and 100 kg K2O/fad.) were 
randomly distributed in the sub-sub plots. Potassium fertilizer as potassium sulphate (48% K2O) was 
added and Phosphorus as super phosphate (15.5 % P2O5) at rate of 200 kg/ feddan were applied during 
seedbed preparation.  
          Soil samples of the experimental sites were taken at the depth of 30 cm. Physical and chemical 
analysis are presented in Table (1), it was done according to Chapman and Pratt (1961). The mechanical 
and chemical of the soil at the experimental site were illustrated in Table (1). Sowing dates were May 
13rd and 11th in both seasons. The area of each plot was 10.5 m2 (1/400 feddan). Seeds were sown in 
hills 15 cm apart and thinning at 21 day after planting to secure one plant/hill. 
 
Table 1: Mechanical and chemical analysis of soil at experimental sites (Average of 2015 and 2016 seasons) 

Sand 
% 

Silt 
% 

Clay 
% 

Texture pH 
Organic 
matter 
O.M.% 

Available N 
ppm 

Available K 
ppm 

Available P 
ppm 

74.59 21.47 3.45 Sandy 8.00 0.47 82.00 130.00 12.2 

 
           At harvest samples of five guarded plants from each plot was selected randomly where, total dry 
weight (g)/ plant, number of pods/plant, number of seeds/pod, weight of pods(g/ plant), weight of seeds 
(g/ plant) and seed index(g) were determined. Plants in each plot were harvested to estimate straw yield 
kg/ feddan, seed yield kg/ feddan and biological yield kg/ feddan. Seed oil content was determined 
using Soxhlet apparatus according to A.O.A.C. (1995). Nitrogen was determined using Micro-Kjieldahl 
according to A.O.A.C. (1995)and the seed protein content was calculated by multiplying total nitrogen 
concentration by 6.25. 
 
            All the collected data were statistical analysis to procedure by Gomez and Gomez (1984). 
Treatments means were compared by L.S.D at 5% level test. Combined analysis was made for the two 
seasons as results followed similar trend. 
 
Results and Discussion 
 
1-Effect of water regime: 
  
         Data presented in Table (2) indicated that omitting the 3rd or the 4th irrigation led to reduction 
significantly in number of seeds/ pod, straw yield kg/ feddan, seed yield kg/feddan and biological yield 
kg/feddan compared with the normal irrigation (control). Photosynthesis is limited by drought stress 
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due to stomatal (stomatal closure) and non stomatal (impairments of metabolic processes) factors, 
resulting in less assimilate production for growth and yield of plants (Mafakheri et al., 2010). The higher 
number of seeds/ pod, straw yield kg/ feddan, seed yield kg/ feddan and biological yield kg/ feddan 
under normal irrigation can be attributed to higher weight of seeds g/ pod. The increased crop yield may 
be due to more partitioning of dry matter to reproductive parts. These results are almost same as were 
reported by (Ghassemi et al., 2008) who noticed that seed yield were significantly affected by irrigation 
regime.  Results were in accordance with those obtained by El-Habbasha et al., 2012, Ahmed et al., 
2013 and Zaki et al., 2013. It is clear from Table (2) that omitting 4th irrigation gave the highest values 
for total dry weight (g)/ plant, number of pods/plant, weight of pods(g/ plant), weight of seeds (g/ plant), 
seed index(g), oil percentage and protein percentage followed by normal irrigation. Omitting the 
3rdirrigation decreased all yield characters. Decrease in oil percentage and protein percentage of peanut 
seeds resulted from omitting the 3rdirrigation may be due to decrease of yield which in turn reflected 
negative impact on chemical of peanut seeds. Decreasing water availability under drought conditions 
generally and especially at 3rd irrigation results in reduced nutrient uptake and frequently reduced 
concentrations of elements in crop plants (Marschner 1995). These results are in a harmony with those 
reported by Gunes et al., 2008. 
 
2- Effect of Cultivars:  
 
           Exhibited data in Table (2) revealed that the differences between the peanut studied cultivars in 
all yield and its components i.e. total dry weight (g)/ plant, number of pods/plant, weight of pods (g/ 
plant), weight of seeds (g/ plant), seed index (g), straw yield kg/ feddan, seed yield kg/ feddan, 
biological yield kg/ feddan, oil percentage and protein percentage were Significant, except number of 
seeds/ pod. Giza-6 cultivar significantly surpassed Sohag-104 cultivar in all yield and chemical 
characters under study, except the height value of protein percentage was obtained from Sohag-104 
cultivar. This may be due to the genotypic behavior in the combination with the environmental 
conditions. Similar finding were obtained by Meena et al., 2014, Mahrous et al., 2015, Sarkees, 2015, 
El-Far et al., 2016 and Zaki et al., 2017. The differences in seed index between cultivars might be 
attributed to the variation in translocation rate in photosynthate from leaves to the strong organs i.e. the 
seeds. These results are in similar trend with those of Zaki et al. (2004), El-Esh (2007), Zaki et al. 
(2012) in wheat and Zaki et al. (2017). 
 
3- Effect of potassium fertilizer: 
 
            Data in Table (2) revealed that increasing potassium fertilizer rate from 0 to 75 kg/fed., to 100 
kg/ fed., increased significantly all yield and its components characters i.e. total dry weight (g)/ plant, 
number of pods/plant, number of seeds/ pod, weight of pods (g/ plant), weight of seeds (g/ plant), seed 
index (g), straw yield kg/ feddan, seed yield kg/ feddan, biological yield kg/ feddan, oil percentage and 
protein percentage. These results may be due to increase of growth which in turn reflected positively 
on yield and its components of peanut. Potassium helped to maintain sufficient rates of nitrogen fixation 
and N- partitioning to meet requirement of two active sinks i.e. reproductive parts and the nodules at 
the same time (Singh and Kataria, 2012). Several studies pointed out to the positive response of yield 
to potassium fertilization (Boulbaba et al., 2005 and Singh and Kataria, 2012).  The vital role of 
potassium in photosynthesis, translocation of photosynthates, protein synthesis, ionic balance, 
regulation of plant stomata and water use, activation of plant enzymes and many other processes is well 
recognized(Marschner 1995). Similar conclusion was reported by Zaki et al (2012) and Ahmed et al 
(2015) they reported that K fertilization markedly increased yield and quality of chickpea. 
 
4- Effect of interaction: 
 
A- Effect of interaction between water regime and peanut cultivars: 
 
             Data in Table (3) indicated that the interaction between water regime and peanut cultivars was 
significant in all yield and quality characters. The data revealed that the best treatment of total dry 
weight (g)/ plant, weight of pods (g/ plant), straw yield kg/ feddan, seed yield kg/ feddan and biological 
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 Table 2: Effect of water regime, cultivars and potassium fertilizer on yield and yield components of peanut plants    (Average of 2015 and 2016 seasons). 

Protein 
% 
  

Oil 
 % 

 

Biological 
yield 

(kg/fed.) 

Seed yield 
/(kg/fed.) 

Straw 
yield 

(kg/fed.) 

Seed 
index 

(g) 

Weight 
of seed 

(g)/ 
plant 

Weight 
of pods 

(g)/ 
plant 

Number 
of seeds / 

pod 

Number 
of  pods / 

plant 
 

Total 
dry 

weight 
(g)/ 

plant 

Characters  
  
 

Treatments 

Water regime 
23.83 47.72 3914.08 893.23 3020.84 54.68 47.89 112.23 2.48 36.98 361.39 Normal irrigation 
24.51 46.82 3488.67 842.90 2645.77 55.67 45.94 108.79 2.24 35.09 359.21 Omitting the 3rd irrigation 
24.77 48,34 3528.90 851.52 2677.38 59.11 50.26 116.97 2.31 41.28 368.00 Omitting the 4th irrigation 
0.08 0.30 34.62 9.67 24.81 1.73 1.14 2.63 0.04 1.63 1.73 L.S.D at 5% 

Cultivars 
24.33 47.77 3703.95 881.61 2822.34 57.45 50.34 117.91 2.34 39.49 367.73 Giza-6 
24.40 47.49 3584.93 843.49 2740.32 55.52 45.71 107.21 2.35 36.07 358.00 Sohag -104 
0.03 0.21 5.84 5.45 7.61 0.71 0.95 1.81 n.s 1.92 2.09 L.S.D at 5% 

Potassium fertilizer 
23.94 46.63 3550.12 819.10 2731.02 53.40 43.68 102.23 2.27 33.04 348.15 Control 
24.46 47.84 3670.49 868.70 2801.79 56.52 48.03 113.17 2.33 37,86 364.53 75 kg/K2O fed. 
24.71 48.41 3711.04 899.86 2811.18 59.53 52.38 122.27 2.43 42.44 375.92 100 kg/K2O fed. 
0.11 0.31 8.60 7.35 8.94 0.48 0.87 0.94 0.05 1.27 2.11 L.S.D at 5% 

 
Table 3: Effect of interaction between water regime x cultivars on yield and its components of peanut plants (Average of 2015and 2016 seasons). 

Characters  
Treatments 

Total dry 
weight 

(g)/ plant 

Number 
of  pods / 

plant 
 

Weight 
of pods 

(g)/ plant 

Seed index 
(g) 

Straw yield/ 
(Kg/fed.) 

Seed yield/ 
(Kg/fed.) 

Biological 
yield/ 

(Kg/fed.) 

Oil 
( %) 

 

Protein 
(%) 

Water regime x Cultivars 
Normal irrigation Giza-6 369.63 2.42 122.50 53.88 3112.59 940.27 4052.86 47.59 23.50 

Sohag -104 353.15 2.54 112.23 55.48 2929.10 846.19 3775.29 47.86 24.17 
Omitting the 3rd 
irrigation 

Giza-6 362,42 2.27 111.15 57.01 2655.46 847.14 3502.60 46.96 24.61 
Sohag -104 356.00 2.22 105.79 54.32 2636.08 838.67 3474.75 46.69 24.40 

Omitting the 4th 
irrigation 

Giza-6 371.13 2.33 120.06 61.46 2698.98 857.41 3556.39 48.75 24.90 
Sohag -104 364.86 2.29 113.88 56.76 2655.79 845.62 3501.41 47.92 24.64 

L.S.D at 5% 3.62 0.04 3.13 1.22 12.40 9.44 8.26 0.37 0.05 
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yield kg/ feddan were obtained from Giza-6 cultivar with normal irrigation. Meanwhile Giza-6 cultivar 
with omitting the 4th irrigation gave the best value for total dry weight (g)/ plant, weight of pods (g/ 
plant), seed index, oil and protein percentages. Reza et al., 2013 showed that there was wide variation 
in tolerance to drought stress among genotypes.  
 
B-Effect of interaction between water regime and potassium fertilizer:  
 
             It is obvious from data in Table (4) the at normal irrigation with 100 kg/fed., potassium fertilizer 
gave the best values for total dry weight (g)/ plant, number of seeds/ pod, weight of pods (g/ plant), 
straw yield kg/ feddan, seed yield kg/ feddan, biological yield kg/ feddan. While the best treatment for 
total dry weight (g)/ plant, number of pods/plant, seed index (g), oil percentage and protein percentage 
was omitting 4th irrigation with 100 kg/ fed., potassium fertilizer. Potassium is reported to improve 
plant’s resistance against drought stress (Marschner 1995). The beneficial effect of K on yield could be 
resulted from saving water loss through reducing transpiration rate and facilitating water uptake; 
consequently, increasing water use efficiency.   
 
C-Effect of interaction between peanut cultivars and potassium fertilizer:  
 
             Data in Table (5) indicated the interaction between peanut cultivars x potassium fertilizer rate 
was significant. The superiority of Giza-6 cultivar with 100 kg/ fed., potassium fertilizer in yield and 
its components and chemical composition compared to other treatments. Genotypic differences in 
efficiency of K uptake and utilization have been reported for all major important plants. 
 
D-Effect of interaction between water regime x peanut cultivars x potassium fertilizer: 
 
             It is clear from Table (6) that weight of pods (g/ plant), seed index (g), straw yield kg/ feddan, 
seed yield kg/ feddan, biological yield kg/ feddan of peanut plants were significantly affected by the 
interaction between water regime x peanut cultivars x potassium fertilizer rate. Data showed the highest 
value for seed index (g) was Giza-6 cultivar x omitting 4th irrigation x 100 kg/ fed., potassium fertilizer. 
Data revealed that the highest values for the other yield character were recorded Giza-6 cultivar fertile 
with 100 kg K2O/fed., under normal irrigation. Application of potassium improves relative water 
content of plants under normal as well as water stress conditions. The maintenance of plant water 
economy by K application in terms of high relative water content could be ascribed to the supposed role 
of K in stomatal resistance, water use efficiency and lowered transpiration rate Boulbaba et al. (2005) 
in Chickpea. 
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Table 4: Effect of interaction between water regime x potassium fertilizer on yield and its components of peanut plants (Average of 2015and 2016 seasons). 
Characters 

Treatments 
Total dry 
weight 

(g)/ plant 

Number 
of  pods / 

plant 
 

Number 
of seeds / 

pod 

Weight 
of pods 

(g)/ 
plant 

Seed 
index 

(g) 

Straw 
yield/ 

(Kg/fed.) 

Seed 
yield/ 

(Kg/fed.) 

Biological 
yield/ 

(Kg/fed.) 

Oil  
(%) 

 

Protein 
(%) 

Water regime x  Potassium fertilizer 
Normal irrigation Control 342.36 33.36 2.35 98.11 51.23 2910.06 805.49 3715.55 47.42 23.28 

75 kg/K2O fed. 363.42 37.83 2.45 111.44 55.36 3080.81 901.04 3981.85 47.93 23.87 
100 kg/K2O fed. 378.39 39.73 2.64 127.13 57.45 3071.66 973.18 4044.84 47.82 24.35 

Omitting the 3rd 
irrigation 

Control 348.65 31.02 2.19 101.39 53.04 2622.68 820.98 3443.65 45.61 24.13 
75 kg/K2O fed. 358.93 33.94 2.24 108.98 55.69 2646.45 851.02 3497.48 46.84 24.60 
100 kg/K2O fed. 370.05 40.31 2.30 115.05 58.27 2668.18 856.71 3524.89 48.02 24.78 

Omitting the 4th 
irrigation 

Control 353.45 34.74 2.27 107.21 55.93 2660.31 830.83 3491.14 46.87 24.40 
75 kg/K2O fed. 371.23 41.83 2.31 119.10 58.52 2678.13 854.03 3532.16 48.76 24.90 
100 kg/K2O fed. 379.31 47.28 2.36 124.61 62.88 2693.72 869.69 3563.40 49.39 25.02 

L.S.D at 5% 3.65 2.20 0.08 1.63 0.83 15.49 12.73 14.90 0.54 0.20 
 
Table 5: Effect of interaction between cultivars x potassium fertilizer on yield and its components of peanut plants   (Average of 2015and 2016 seasons). 

Characters 
Treatments 

Total dry 
weight (g)/ 

plant 

Weight 
of pods 

(g)/ plant 

Seed index 
(g) 

Straw yield/ 
(Kg/fed.) 

Seed yield/ 
(Kg/fed.) 

Biological yield/ 
(Kg/fed.) 

Protein 
(%) 

Cultivars x Potassium fertilizer 
 
Giza-6 
 

Control 351.38 106.02 54.85 2755.68 839.58 3595.26 23.98 
75 kg/K2O fed. 370.79 119.34 56.93 2845.46 896.53 3741.99 24.37 
100 kg/K2O fed. 381.01 128.36 60.57 2865.89 908.71 3774.60 24.65 

 
Sohag -104 

Control 344.92 98.45 51.95 2706.35 798.62 3504.97 23.89 
75 kg/K2O fed. 358.27 107.00 56.12 2758.13 840.86 3598.99 24.54 
100 kg/K2O fed. 370.82 116.17 58.49 2756.48 891.01 3647.49 24.78 

L.S.D at 5% 2.98 1.33 0.68 12.65 10.39 12.17 0.16 
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Table 6: Effect of interaction between water regime x cultivars x potassium fertilizer on yield and  its components of peanut plants (Average of 2015and 2016 seasons). 
Characters  

Treatments 
Weight 
of pods 

(g)/ plant 

Seed index 
(g) 

Straw yield/ 
(Kg/fed.) 

Seed yield/ 
(Kg/fed.) 

Biological yield/ 
(Kg/fed.) 

Water regime x Cultivars x Potassium fertilizer 
 
Normal irrigation 

 
Giza-6 
 

Control 102.95 51.67 2949.96 860.27 3810.22 
75 kg/K2O fed. 123.68 53.23 3184.22 972.60 4156.82 
100 kg/K2O fed. 140.87 56.76 3203.60 987.96 4191.55 

 
Sohag -104 

Control 93.26 50.80 2870.17 750.71 3620.88 
75 kg/K2O fed. 99.19 57.50 2977.40 829.47 3806.87 
100 kg/K2O fed. 113.40 58.13 2939.73 958.39 3898.12 

 
Omitting the 3rd 
irrigation 

 
Giza-6 
 

Control 105.18 54.90 2630.88 825.31 3456.18 
75 kg/K2O fed. 111.58 57.07 2656.71 855.18 3511.89 
100 kg/K2O fed. 116.69 59.06 2678.79 860.93 3539.72 

 
Sohag -104 

Control 97.60 51.19 2614.48 816.64 3431.12 
75 kg/K2O fed. 106.37 54.31 2636.19 846.87 3483.06 
100 kg/K2O fed. 113.41 57.47 2657.56 852.49 3510.05 

 
Omitting the 4th 
irrigation 

 
Giza-6 
 

Control 109.92 57.98 2686.21 833.17 3519.38 
75 kg/K2O fed. 122.74 60.50 2695.45 861.83 3557.27 
100 kg/K2O fed. 127.53 65.89 2715.29 877.24 3592.52 

 
Sohag -104 

Control 104.49 53.88 2634.41 828.49 3462.90 
75 kg/K2O fed. 115.46 56.54 2660.80 846.23 3507.04 
100 kg/K2O fed. 121.70 59.87 2672.14 862.14 3534.28 

L.S.D at 5% 2.30 1.18 21.90 18.00 21.08 
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