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Abstract 

Legume field crops, involving groundnuts, in the Nubaria region, are exposed to salinity stress in irrigation water, where, 
most of time, relied for their irrigation on well water, which contains various levels of salinity (2500-3000 ppm), particularly 
in the event of a deficiency or delay for water in the Nubaria Canal. Laboratory and field experiments using groundnut 
(Arachis hypogaea L; Var Giza-6) were performed to mitigate water salinity stress on photosynthetic pigments, growth, 
germination, yield and yield components of groundnut. Laboratory experiment was conducted at Laboratory of Seed 
Technology Deaprtment, Field Crops Research Institute, Agricultue Research Center, Giza, Egypt, and two field trials were 
carried out at Experimental Research and Production Station of National Research Centre, El-Emam Malak Village, El-
Noberia District, El-Beheira Governorate, Egypt during summer seasons of 2021 and 2022. Results of laboratory experiment 

displayed marked increases regarding implementation of various magneto-priming seed treatments (T1-T5; 0.05, 0.11, 0.19, 
0.27, 0.32 Tesla) compared to untreated (implanting dry seeds). As an average of all magneto-priming treatments (T1-T5), the 
improvement percentages compared to untreated seed reached by 12.13% in seed germination (G), 12.13% in germination 
index (GI), 15.83% in speed germination index (SGI), 12.13% in germination energy (GE), 2.88% in germination rate (GR; 
day), 26.95% in seedling length (SL; cm), 38.35% in seedling weight (SW; G). In addition seedling vigor-I and seedling 
vigor-II of groundnuts they were  increased  by 42.75 and 55.71%, respectively. Similar positive impacts were noticed in 
Mean Germination Time (MGT; day) where the treated seeds were speedier germinated by 8.99% compared to untreated 
ones. The best magnetized-seeds treatment (T4) was applied under field conditions as general traetments, where irrigation with 

water passed through magnetic device ( Two inch, produced by NRC; 0.24 - 0.28 Tesla) induced positive significant effect on 
groundnut growth, total chlorophyll at 90 DAS, yield components, yield (ton fed-1) and nutritional value of seeds at harvest 
under sprinkler or drip irrigation systems. The percentage of improvement ranged between 9.78 – 15.97%, 14.04-15.97%, 
5.15-22.17%, 16.25-20.26%, and 3.48-12.12% in the above-mentioned parameters, respectively. Under conditions of 
experiments, it could be concluded that the application of magnetized water and seed technologies alleviated salinity water 
stress which resulted in the improvement of growth and productivity of groundnuts under Nubaria region.  

Keywords: Groundnut, Magneto-Priming Seeds, Magnetized Water technology, Salinity stress, Germination, Seedling 
vigour,  Growth, Nutritional Value, Yield, Sandy soil 

 

1. Introduction 

 Groundnut, (Arachis hypogaea L.) is a multi-

purpose legume crop broadly implanted in 

subtropical and tropical regions. It is one of the 

most summer oil crops in the world, because of its 

seeds are rich in oil (35–56%). In addition, the 
seeds are commonly used for human consumption 

and animal feed for their high nutritive value and 

calorie richness (5.6 cal/g).  

 

 

Its seeds also contains protein by 25– 30%, 

carbohydrates (9.5–19.0%), fibers (5-7 %), as well 
as minerals (Ca, K, Mg and P) and vitamins (B, E 

and K) [1]. In Egypt, Groundnut has been given 

great interest due to its convenience for growing in 

the newly reclaimed sandy areas [2]. During 2019, 

the cultivated area of Groundnut in Egypt was 

approximately sixty-six hectares, with a total 

production of 231.22 tons [3]. 
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The crop plays a fundamental role in 

ameliorating soil fertility and maintaining soil 

moisture thereby sharing to the reduction of 
households’ vulnerability to weather-associated 

shocks while modulating post-shock resilience [4]. 

Moreover, groundnut is an exemplary crop in 

rotational systems to improve soil fertility better 

because of its natural capacity to fix atmospheric 

nitrogen [5]. Groundnut has different industrial 

uses comprising products such as feed, food, 

lubricants, paints, rather than insecticides [6]. So, it 

is considered a cash crop due to its economic 

significance and ability to bring income for 

numerous countries. The crop has a good ability to 

thieve in light soil, and shares in improving the 
merits of the newly reclaimed sandy soils, which 

frequently suffer from some limitations in soil and 

irrigation water such as poor physical 

characteristics and nutrients shortage [7]. 

Commonly, Groundnut is most sensitive to water 

stress in growth phases like other plants. Adequate 

irrigation and soil moisture in plant production are 

essential requirements for genesis of groundnut 

pods [8].  

 

 
Because of the increasing water deficiency, it 

is essential to optimize the use of water, primarily 

for irrigation intents [9]. Rainfall is rare in arid and 

semi-arid regions where, scarce water resources 

which limited to ground water that denoted all life 

manners. Surface irrigation is the prime popular 

system in these regions [10]. Therefore, 

maintaining of strategic water reserves is the 

critical factor for all agriculture mechanisms. 

Implementation of modern irrigation methods in 

this operation is substantial for minimizing 

irrigation water requirements [11].  
Productive irrigation systems require the 

selection of convenient method for the crop growth, 

adequate monitoring of water delivery and 

sufficient application rates relying on the growth 

phase of the crop to maximize the getting back of 

water unit used for irrigation. So, concerning 

environmental impacts; water scarcity and of 

fertilizer overuse, the most functional irrigation 

system as well as the optimum fertilizer regime 

should be considered [12].  

Consequently, the economic use of water is a 
key issue that confronts farmers and agricultural 

scientists in the harsh environmental conditions. 

Awareness about the appropriate amounts of 

irrigation water is substantial to get an 

economically maximum output of numerous crops. 

Unsuitable irrigation method causes considerable 

water losses in most irrigation regimes.  

 

Moreover, it is known that, the ideal scheme of 

irrigation in peanut production is implemented 

overhead with a pivot or lateral sprinkler system; 

while another technique receiving some grower 

approval; subsurface drip irrigation (SDI) [13].  

 
Implementation of magnetic technology 

(MT) for seeds and/or irrigation water in 

agriculture is a novel method used for improving 

the productivity of various crops under normal or 

stressed circumstances [14-17]. Magnetic 

technology as promising technology used to 

minimize salinity stress in irrigation water, the soil 

alkalinity, and induce high leaching of over soluble 

salts [18-19]. Magnetic technology for seed and/or 

irrigation water boosted crop growth, germination 

and yield without any noxious or harmful impact 

[17, 20-22], moreover, it is considered an eco-
friendly new technology [23]. In this issue, 

Magnetized water technology (MWT) enhances the 

useful alterations in physical and chemical merits 

of water, soil and plant. The activity of MW (i.e., 

the capability of water to interact with other 

ingredients, such as solubility, reaction rate, etc.) is 

obviously promoted [24], which is very important 

in ameliorating water availability and resisting 

stress conditions [25]. The objective of this study is 

to estimate the effect of magnetized water 

treatment under drip and sprinkler irrigation 
systems on germination, seedling growth, growth 

plant, yield and osmo-protectants of groundnut 

irrigated with salinity water. 

 

2. Materials and methods 

Laboratory and field experiments using 

groundnut (Arachis hypogaea L.; Variety Giza-6) 

were carried out at Laboratory of Seed Technology 

Department, Field Crops Research Institute, 

Agriculture Research Center (ARC), Giza, Egypt, 

and and two field trials were carried out at 

Experimental Research and Production Station of 
National Research Centre (NRC), El-EmamMalak 

Village, El-Noberia District, El-Beheira 

Governorate, Egypt, respectively during summer 

seasons of 2021 and 2022. The trials evaluated the 

effect of mitigation of salinity stress using 

magnetized seeds and water technology on 

germination, growth, photosynthetic pigments, 

yield and yield components of groundnut. The 

laboratory and field experiments were performed as 

persuading procedure:  

 

  2.1 Laboratory experiments 
Laboratory trial using ground nut (var. Giza-6) 

were performed to assess the impacts of magneto-

priming treatments (Table 1) on germination traits 

of groundnut. The treatments were planned in 

completely randomized design (CRD) with four 

replications. The seeds were gained from Field 
Crops Research Institute, Agriculture Research 

Centre, Giza, Egypt.  
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Table 1. Description of magneto-priming 

treatments seed treatments under 

laboratory circumstances. 

C1 
Control-1: Germinated dried seeds with 

fresh water 

T1 

Seeds were soaked in magnetized water 

(MW) for 2 hours (MW: it was obtained by 

pathing the normal water through magnetic 

unit 0.5 inch; 0.04 - 0.06 produced by NRC), 

then the magnetized seeds were dried using 
tissue, then  seeds were sown.  

T2 

Seeds were soaked in magnetized water 

(MW) for 2 hours (MW: it was obtained by 

pathing the normal water through magnetic 

unit 0.5 inch; 0.1 - 0.12 produced by NRC), 

then the magnetized seeds were dried using 

tissue, then seeds were sown. 

T3 

Seeds were soaked in magnetized water 

(MW) for 2 hours (MW: it was obtained by 

pathing the normal water through magnetic 

unit 0.5 inch; 0.18 - 0.20 produced by NRC), 

then the magnetized seeds were dried using 

tissue, then seeds were sown. 

T4 

Seeds were soaked in magnetized water 

(MW) for 2 hours (MW: it was obtained by 
pathing the normal water through magnetic 

unit 0.5 inch; 0.26 - 0.28 produced by NRC), 

then the magnetized seeds were dried using 

tissue, then  seeds were sown. 

T5 

Seeds were soaked in magnetized water 

(MW) for 2 hours (MW: it was obtained by 

pathing the normal water through magnetic 

unit 0.5 inch; 0.30 - 0.32 produced by NRC), 

then the magnetized seeds were dried using 

tissue, then seeds were sown. 

 

 

Germination procedure: Germination test was 
conducted according to [26]. Whereas, twenty five 

seeds of examined crops were planted in each 

replication in sterilized Petri dishes and overlaid at 

the bottom with 2 sheets of Whitman filter paper, 

then set in an incubator at 20±2°C. The total 

numbers of germinated seeds were counted daily 

and on the 12th day, Germination percentage was 

calculated. Measurements were done on seedling 

root, shoot and length (cm) as well as fresh and dry 

weight (g). In addition, other germination and 

seedling parameters were calculated as follows:  

 
Seed germination (G; %) = (No. of normal 

seedling/No. of seeds) × 100; germination 

percentage was carried out following guidelines of 

International Seed Testing Association [ISTA ; 27] 

and defined as the total number of normal seedlings 

after twelve days. 

 

Germination Energy (GE) = ((N1+N2)/M) x 100; 

where N1 and N2 represent first and second counts; 

M = total number of sowed seeds, GE is defined 

according to [28].   

Germination Index (GI) = (N1+N2+N3+N4+…..) 

/Ti; where N1, N2, N3, and N4 constitute first, 

second, third, and four counts, etc.., respectively 

while Ti represents count time, calculated as 

described in the Association of Official Seed 

Analysis [AOSA; 29]. Seeds were looked 

germinated when the radical was at least 2 mm 

length. 

 
Germination Rate (GR): It was calculated 

according to the following formula [30]; GR= a + 

(a +b) + (a + b + c) …….. (a + b + c + m) / n (a + b 

+ c + m), where ‘a, b, c’ represent No. of seedlings 

in the first, second and third count, while ‘m’ is No. 

of seedlings in final count, and n is the number of 

counts. 

 

Mean Germination Time (MGT; day): It was 

calculated relied on the equation of Ellis and 

Roberts [31]. MGT= (N1 x T1) + (N2 x T2) + (N3 x 
T3) + (N1 x T4) + (Ni + Ti)/ N1 + N2 + N3 + N4+ 

…Ni; where N1, N2, N3 and N4 represent first, 

second, third and four counts, respectively while 

T1, T2, T3 and T4 constitute time of first, second, 

third and four counts, respectively. 

 

Seedling root and shoot length (cm): It was 

measured of ten normal seedlings at twelve days 

after sowing. 

 

Seedling fresh and dry weight (g): Ten normal 
seedlings were measured at twelve days after 

planting to estimate fresh weight then the seedlings 

were dried in a hot-air oven at 85o C for twelve 

hours to gain the seedlings dry weight (g). 

 

Seedling Vigor-I (SV-I): It was calculated based 

on the following equation: SV-I= Germination 

percentage x seedling length (cm) 

 

Seedling Vigor-II (SV-II): It was calculated using 

the following equation: SV-II=Germination 

percentage x seedling dry weight (g) 

 

Statistical analysis: Data were statistically 

analyzed using an analysis of variance (ANOVA) 

of a Completely Randomized Design using M-Stat 

program [32]. Least Significant Difference 

(LSD5%) was implemented to compare mean 

values. 

 

 

2.2 Field Experiments: 
Two field experiments using groundnut (var. Giza-

6), were performed at Research and Production 

Station belonging to NRC, El-EmamMalak Village, 

El-Nubaria District, El-Beheira Governorate, Egypt 

during summer months of 2021 and 2022. 

Irrigation with magnetized and un-magnetized 

saline water was compared under sprinkler and drip 

irrigation systems on groundnut growth, total 
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chlorophyll, yield (ton fed-1; fed=4200m2), and 

yield components. The locations of experimental 

soil as well as irrigation water were analysed 

according to Chapman and Pratt method [33] 

(Table 2). 
 

 

Table 2. Analysis of soil and irrigation water in the location of field experiments 

  Soil depth (0-30 cm) 
Irrigation  

water 

Parameter 

Un-Magnetized 

saline water  

(Un-MW) 

Magnetized 

Saline water  

(MW) 

Un-Magnetized 

saline water  

(U-MW) 

Magnetized 

 Saline water 

(MW) 

Particle size distribution 

Coarse sand 48.20 54.75 -- .. 

Fine sand 49.11 41.43 -- .. 

Clay + Silt 2.69 3.82 -- .. 

Texture Sandy Sandy -- .. 

pH (1:2.5) 8.93 8.60 8.28 8.43 

EC(ds cm-1;1:5) 3.80 3.10 3.52 3.47 

CaCO3  (%) 2.75 2.75 -- … 

Organic matter (%) 0.02 0.05 -- … 

Soluble cations (mq/100g soil) 

Na+ 23.58 16.49 27.22 25.11 

K+ 2.52 2.16 0.48 0.59 

Ca++ 2.63 3.15 3.25 3.35 

Mg++ 9.28 9.20 4.25 4.46 

Soluble anions (mq/100g soil) 

CO-
3 0.00 0.00 -- … 

HCO-
3 1.17 2.12 5.00 5.50 

Cl- 17.13 14.63 10.00 10.00 

SO—
4 19.71 14.26 20.20 20.20 

 

  

Cultivation method and layout of experiment: 

The soil was tiwcely ploughed, ridged at 0.60 

meters apart, and sectioned into plots with area (30 

m long x 18 m width).  

 

During soil preparation for planting, two hundred 

kg fed-1 calcium superphosphate (15.5% P2O5) was 

applied. Seeds were soaked in magnetized water 

(MW) for 2 hours (MW: it was obtained by pathing 
the normal water through magnetic unit 0.5 inch; 

0.26 - 0.28 produced by NRC), then the magnetized 

seeds were dried using tissue, then seeds were 

sown.  

 

Recommended seeds rate (45-50 kg fed-1) of 

groundnut were coated just before sowing with the 

bacteria inoculants, using Arabic gum 40% as an 

adhesive agent, and were implanted in hills 10-15 

cm apart at the first week of May in both summer 

seasons. Sprinkler and drip irrigation systems were 

applied immediately after planting and as 
requirements of the plants during the experiment’s 

time.Addition of ammonium sulfate (20.60 N%) at 

the rate (45 kg N fed-1) was done as nitrogen 

fertilizer in three equal doses starting at soil 

preparation, fifteen and thirty days from sowing. 

Potassium sulfate (48 % K2O) was added as 

potassium fertilizer at the rate of (24 kg K fed-1) 

was added during seedbed soil preparation. 

 

 During flowering and the starting pods synthesis, a 

one hundred kg fed-1 calcium nitrate was supplied. 

Other recommended agricultural practices for 

sowing groundnut were applied following 

Agriculture Research Centre leaflet under the 
experimental region circumstances.  

 

The Groundnut was manually harvested at the 

second week of September during both seasons. 

The design of the experiment is displayed in (Fig 

1).  

 

 

Treatments: The field trials were included two 

treatments: Control treatment was irrigated with 

well water, while the other treatment was irrigated 

with saline well water after magnetization through 
passing into a two-inch Magnetic Unit ‘produced 

by NRC, 0.24-0.28 Tesla. The both treatments were 

applied under sprinkler and drip irrigation systems. 
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Fig 1. Layout of experimental design under solid set sprinkler and drip irrigation systems 

 

 

 

 2.3 Data recorded: 
Growth parameters (90 DAS): At seventy-five 

and ninety days after sowing (DAS), ten plants 

were randomly taken from each plot to record dry 

weight (g plant-1) and plant height (cm).  

Total Chlorophyll: At 90 DAS, total Chlorophyll 

was determined using SPAD Chlorophyll meter as 

mentioned by [34]. 

Groundnut yield and yield components: At 

harvest, a random sample of ten guarded plants was 

chosen from each experimental unit to deduct 
groundnut yield components (i.e., plant height 

(cm), branches, leaves and pods (no. plant-1), pods 

and seeds weight (g plant-1) and 100- seeds weight 

(g). Plants in the two inner ridges were harvested 

by hand to estimate the total aboveground 

biological yield. For the same harvested area, pods 

were isolated and then air-dried to determine the 

seed yield/plot, which was then transformed to 

feddan (Fed=4200 m2). Shilling percentage was 

estimated as following formula: Shilling (%) = 

(seeds weight/pods weight) X 100 
Nutritional value of seeds: Macro; (Ca, K, Mg 

and N; in %) and microelements (Cu & Zn in ppm) 

constituents in dried seeds were defined. Total 

nitrogen was determined using micro-Kjeldahl 

method as stated in AOAC[35].  Potassium content 
was determined using a flame photometer. Cupper, 

Magnesium and Zinc were determined using the 

Atomic absorption spectrophotometer (Perkin 

Elemer 100 B). 

Statistical analysis: Data were statistically 

analyzed via an analysis of variance (ANOVA) of 

Completely Randomized Design using M-Stat 

program (MSTAT-C v. 3.1., 1988) [32]. Least 

Significant Difference (LSD5%) was implemented 

to compare mean values. Also data of nutritional 

value of yielded seeds was statistically analyzed by 
Independent t-test using SPSS program Version 16.  

 

3. Results  
3.1. Laboratory experiment 

Seed germination traits: Tables 3 & 4 and Plate 1 
display that significant elevations were recorded 

concerning the application of various magneto-

priming seed treatments (T1-T5) compared to 

untreated ones on germination and seedling traits. 

As an average of all magneto-priming treatments 

(T1-T5), the improvement in estimated parameters 
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represented Seed Germination (G): 12.13%, 

Germination Index (GI): 12.13%, Speed 

Germination Index (SGI):15.83%, Germination 
Energy (GE):12.13% and Germination rate (GR): 

2.88%.A similar positive impact was observed in 

Mean Germination Time (MGT; day) as the seeds 

were faster germinated by 8.99% compared to 

untreated seeds. Furthermore, Table 4 and Plate 1 

exposed similar positive impacts concerning 

implementation of magneto-priming seed 

treatments (T1-T5) compared to untreated seeds. 
Also, as an average of all magneto-priming 

treatments (T1-T5), the improvements over 

untreated seeds were 26.95% in seedling length, 

38.35% in seedling weight, 42.75% in seedling 

vigor-1 and 55.71% in seedling vigor-2. 

 

 

Table 3.Impact of Magneto-priming seed treatments on Seed Germination parameters of ground nut at 

12 days after germinated. 

Character 
G  

(%) 
GI SGI 

GE  

(%) 

GR  

(day) 

MGT  

(day)  
Treatment 

Control 76.25 3.05 12.92 76.25 0.91 1.46 

T1 80.00 3.20 13.69 80.00 0.93 1.34 

T2 82.50 3.30 13.92 82.50 0.91 1.43 

T3 86.25 3.45 14.83 86.25 0.93 1.36 

T4 93.75 3.75 18.38 93.75 0.98 1.08 

T5 85.00 3.40 14.00 85.00 0.92 1.42 

F test  ** ** **   ** **  **  

LSD 5%  6.37 0.25  0.84   6.37 0.31  0.15  

± percentage (average of T1-

T5) over control 
12.13 12.13 15.84 12.13 2.88 -8.99 

**  significant at 0.01 probability according to F 

 

 

 

Table 4.Impact of Magneto-priming seed treatments on seedling length (cm), seedling weight (g), seedling 

vigor-1 and seedling vigor-2 of groundnut at 12 days after days. 

Character 
Seedling length  

(cm) 

Seedling dry wt.  

(g) 

Seedling vigore-1  

(SV-1) 

Seedling vigore-2  

(SV-2) 

Treatment 

Control 4.79 0.115 365.36 8.77 

T1 5.08 0.133 406.67 10.64 

T2 6.35 0.162 523.88 13.33 

T3 6.35 0.158 547.83 13.63 

T4 6.38 0.174 598.13 16.31 

T5 6.25 0.169 531.25 13.36 

F test  ** **  **  **  

LSD 5%  0.46 0.013  58.61  1.39  

+ percentage 

(average of T1-T5) 

over control 

26.95 38.35 42.75 55.71 
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Plate 1. Impact of magneto-priming seed treatments on seedling growth of groundnut at 12 days post 

planting. 

 

 

3.2 Field experiment: 

3.2.1 Groundnut growth at 90 days post 

sowing: 
Data represented in Table 5 and Plate 2 display 

that irrigation of groundnut plants with magnetized 

saline water under sprinkler or drip irrigation 

systems resulted in marked elevation in the 

groundnut growth at 90 DAS compared to 

irrigation with un-magnetized saline water. As the 

improvements, averages reached 9.76%, in plant 

height, and 14.9% in dry weight (g Plant-1). As well 

as the improvement reached 15.97% in total 

chlorophyll (SPAD) at 90 DAS.  Moreover, table 5 

also revealed that the values of above growth 

indices were higher under drip than sprinkler 

irrigation systems. The progress ranged between 

7.55-10.82%. 

 

 

Table 5. Comparison between irrigation with magnetized and un-magnetized saline water under drip and 

sprinkler irrigation systems at 90 DAS (Average of 2021 and 2022 summer season). 

Treatment Sprinkler irrigation Drip irrigation 

LSD at 5% 

 Character 

Un-

Magnetized  

saline water 

Magnetized 

saline 

water 

Un-Magnetized  

saline water 
Magnetized 

saline water 

Plant height (cm; 90 DAS) 42.78 46.56 47.00 52.00 2.35 

Dry wt. (g Plant-1;90 DAS) 46.44 53.22 50.00 57.19 3.13 

Total ch. (SPAD; 90 DAS) 34.00 38.66 36.78 43.42 1.64 

 

 

 

 

Control (Dry seeds) T1; (0.04-0.06 T) T2; (0.10 - 0.12 T)

T3; (0.18 - 0.24 T) T4; (0.26 - 0.28 T) T5; (0.30 - 0.32 T)
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Plate 2. The compared growth of Groundnut under magnetized and un-magnetized saline water 

treatments at summer season in Nubaria region. 

 

3.2.2 Groundnut yield and its components: 
Data presented in Table 6 demonstrated that 

irrigation of groundnut plants with magnetized 

saline water under either sprinkler or drip systems 
elevated significantly the yield and yield 

components of groundnut compared to irrigation 

with un-magnetized one. The improvement 

averages reached 16.77% in plant height, 14.17 and 

22.17% in branches and pods number per plant, 

respectively, 16.01% and 20.09 % in pods and seed 

weight (g plant-1), 2.46% in 100-seed weight (g) 

and 3.65% in shilling percentage, respectively. 

These elevations were reflected in getting better 

seed, straw, and biological yields (ton fed-1) by 

20.26%, 16.25%, and 17.21%, respectively. 

Analogous trends were recorded in harvest and 

crop indexes where the improvements reached 

2.46%, 7.00 and 3.12%, respectively compared to 
the control over both irrigation systems. Generally, 

the values of above groundnut yield and its 

components were higher under drip than sprinkler 

irrigation systems. The improvement scoped 

between 2.75 to 15.00%. 

 

Table 6. Comparison between irrigation with magnetized and un-magnetized saline water under 

sprinkler and drip irrigation systems on groundnut yield components and production (ton 

fed-1; fed=4200m2) at summer harvest (Average of 2021 and 2022 summer season) 

Treatment Sprinkler irrigation Drip irrigation 

LSD at 5% 

 Character 

Un-Magnetized 

saline water 

Magnetized 

saline water 

Un-Magnetized 

saline water 
Magnetized 

saline water 

Plant height (cm) 41.78 46.56 47.00 57.11 5.77 

Branches (no. Plant -1) 6.11 7.33 7.22 7.89 0.97 

Pods (no. Plant -1) 27.33 31.65 28.71 36.81 3.63 

Pods wt. (g Plant -1) 32.22 38.62 37.88 42.69 1.06 

Seeds (no. Plant -1) 39.87 51.31 46.43 54.15 4.22 

Seed weight (g Plant -1) 23.88 30.35 29.48 33.72 0.32 

Shilling (%) 74.13 78.59 77.82 79.00 2.25 

100-seed weight (g) 68.26 76.34 76.79 78.85 1.68 

Seed yield  (ton fed.-1) 1.13 1.35 1.29 1.56 0.12 

Straw yield  (ton fed.-1) 3.67 4.22 4.02 4.72 0.30 

Biol. yield  (ton fed.-1) 4.80 5.58 5.31 6.28 0.25 

Harvest index (%) 23.63 24.25 24.32 24.88 ns 

Crop index (%) 31.01 32.02 32.16 33.12 ns 

ns; no significant according F test 
 

 

 3.2.3 Nutritional value of output seeds 
Crude protein, oil percentage, macro 

elements (Ca, K, Mg, and N; in percen), and 

microelement contents (Cu and Zn in ppm) 

contents in dried seeds were elevated due to the 

implementation of magnetized irrigation water 

compared to untreated ones. The elevation reached 

to 3.16%, 4.85%, 3.16%, 3.48%, 12.12%, 11.21%, 

5.56% and 7.69% in the above-mentioned indices, 

respectively (table 7). 

Irrigation with Un-Magnetized Water Irrigation with Magnetized Water 
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Table 7.Comparison between irrigation with magnetized and un-magnetized saline water under drip 

irrigation system on nutritional value of groundnut seeds (Average of both summer seasons 

2021 &2022). 

Treatment Mean  

p-value 

Increase  or 

decrease  

% over control 
 Character 

Un-Magnetized 

saline water 

(control) 

Magnetized 

saline 

 water 

N
u

tr
it

io
n

a
l 

v
a
lu

e
 o

f 
 

y
ie

ld
e
d

 s
e
e
d

s 

Oil (%) 43.34 44.71 * 3.16 

N (%)  6.93 7.15 * 3.16 

Crude protein (%) 24.46 25.65 ** 4.85 

K (%)  1.15 1.19 ns 3.48 

Ca (%)  0.017 0.019 * 12.12 

Mg (%)  0.05 0.06 ns 11.21 

Na (%) 0.071 0.067 ns -5.16 

Zn (ppm)  39.00 41.17 ns 5.56 

Cu (ppm)  6.50 7.00 ns 7.69 

n= 3; ns= no significant; *, ** are significant at 0.05 and 0.01 probability according to independent t-test 

 

4.  Discussion 

Germination is considered a critical phase in 

seedling stage and plays a vital role in crop yield. 

The germination process involves two obvious 
stages; the first is imbibition, particularly relying 

on the physical merits of the seeds. While the 

second is a heterotrophic growth stage lies between 

imbibition and emergence [36].  The impact of 

magneto-priming of seed treatments on 

germination and growth is prevalent in numerous 

plants. Current study was performed to determine 

the impact of magneto-priming seeds and 

magnetically treated saline water either under 

sprinkler or drip irrigation system on seed 

germination, seedling growth, chlorophyll content, 

and yield of groundnut productivity. Magnetically 
treated saline water created positive impacts on all 

studied parameters compared to non-magnetized 

saline water irrigation. The stimulatory impacts of 

magnetized water on germination and seed vigour 

of groundnut seeds may be referred to the 

ameliorated water quality and boosted enzymatic 

performances which are substantial during 

germination, seedling growth and development. 

Water has fundamental role in chemical reactions 

at cellular organelles, and acts as a mediator of 

ionic species rather than carbohydrates and protein 
metabolism [37]. In this concern, the rapid 

transportation of water and energy inside the cell in 

response to magnetic field treatments caused 

alteration in cell membrane permeability [38] and 

boost the metabolic pathways [39]. Magnetized 

water induced marked change in the biochemical, 

metabolic, and physiological performances because 

of higher enzymatic activities,  that are responsible 

for promoted germination and rapid seedling 

growth [40]. Additionally, Abu-Muriefah [41] 

mentioned that hydro-priming, with hormones, 

improve considerably the germination of soybean 
seeds because water itself may act as a germinator, 

stimulating primer and in the absence of plant 

hormones it might lead to the getting better of seed 

germination. Numerous studies have pointed out 

that magnetized water is potent for enhancing crop 

seed quality and efficient for the activation of 

germination and seedling growth. They are 

concentrated on the determination of magnetic field 
impacts on physiological (germination), 

morphometric (early seedling growth) and 

structural (changes in seed coat surface) parameters 

[42-45]. Furthermore, the impact of the magneto 

priming seeds treatments on different seeds of 

plants, constituted significant improvement of 

seeds germination and the vigour of the low 

viability seedlings. Researchers also added that 

seeds treated with magnetic fields absorbed more 

moisture and contained higher albumin, gluten, 

starch contents and increased yield and fibre length 
[46]. Concerning the effect of irrigation method on 

growth, total chlorophyll, yield and yield 

components of groundnut plants, the results 

displayed that drip irrigation overcomes sprinkler 

irrigation in all studied indices. Also magnetized 

water promoted all studied criteria of groundnut 

plants irrigated either with drip or sprinkler as 

compared with plants irrigated with non-

magnetized water. The same trend was mentioned 

by [47] who stated that the high sunflower yield in 

response to drip irrigation was attributed to 

particular irrigation management that causes a 
radial distribution manner and effective nutrient 

fertigation in the wetted soil volume. The plurality 

of the roots is connected near the emitter or along 

each lateral line. Also, [48] mentioned that the 

elevation in maize production due to drip irrigation 

was explained by the higher uniformity of 

irrigation, easy availability of water within the root 

zone, and lowering evaporation losses from soil. 

Moreover, [49] stated that, drip irrigation system 

caused the highest values of all yield indices (seed 

weight/plant, 100-seed weight, seed yield/fed. and 
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head diameter) of sunflower as compared with the 

sprinkler irrigation system. Commonly, groundnut 

yield and its components were elevated in response 
to irrigation with magnetized water as compared to 

plants grown under un-magnetized water. These 

data are harmonized with those concluded by 

abundant authors [15, 19, 50-53] on numerous 

crops. The agronomic implementation of magnetic 

fields (MFs) in plants has revealed the potential to 

alter classical plant production systems, elevating 

mean germination rates, root and shoot growth. In 

addition to high productivity, elevating 

photosynthetic pigment content and emphasizes 

cell division, as well as nutrient and water 

utilization. An improved realization of the 
interactions between the MFs and the plant 

responses could revolutionize crop yield via raised 

resistance to stress circumstances, as well as the 

superiority of nutrient and water uptake, leading to 

the improvement of crop production [54]. 

Furthermore, the application of magnetized water 

technology can reduce the injury impacts of salinity 

stress. So, magnetically treated water can enhance 

crop and water productivity [55]. 

 

Conclusion 
Under similar circumstances of experiments, it 

could be concluded that implementation of 

magnetized water and seed technology mitigates 

salinity water stress, which leads to improvement 

of growth and productivity of groundnuts in 

Nuberia region. Further, drip irrigation is the most 

pronounced than sprinkler irrigation. 
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