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ABSTRACT

In 2019 and 2020 seasons, on sandy soil private farm at Nefisha, Ismailia Governorate using surface
irrigation, the effects of eight combinations of four potassium levels (0, 25, 50 and 75 kg K20O/fad) and two
micronutrients foliar spraying doses (Viz. with or without micronutrients mixture) on two peanut (Arachis
hypogaea L.)varieties (Viz. Giza 6 and NC 9) were studied. NC 9 variety significantly surpassed Giza-6 variety
in all studied characters (plant height, number of branches/plant, fresh straw weight/plant (g) dry straw
weight/plant (g) number of pods/plant, weight of pods/plant (g), weight of seeds /plant (g), weight of 100 pods
(9), weight of 100 seeds (g), seeds weight per 100 pods (g) and shelling percentage = (seed yield/pod yield) x
100). Plant height, weight of 100 pods, weight of 100 seeds, seeds weight per 100 pods, seed oil percentage and
pod, seed, oil, fodder and biological yields/fad were significantly increased by raising potassium fertilization
rate up to 75 kg K2O/fad either under spraying plants with micronutrients or without it.For all aforementioned
characters, a significant interaction between potassium fertilization, micronutrients spray and peanut varieties
was recorded. The highest values of the previous traits were produced from NC9 variety fertilized with 75 Kg
K20 /fad and sprayed with micronutrients. While the lowest values were achieved from Giza 6 variety
unfertilized with potassium and unsprayed by micronutrients. The study recommends planting NC9 cultivar,
fertilizing at a rate of 57 kg K2O/feddan, and foliar spraying with microelements under the conditions of Nafesha

area, Ismailia governorate.
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INTRODUCTION

Peanut is important export crops in Egyptian
markets, Egypt exports about 36 thousand ton from shell
groundnut, with a value of about 64.2 million dollars. Cited
from General Organization for the Control of Exports and
Imports, Trade Agreements Section, Egypt (2021).
According to Ministry of Agriculture and Land
Reclamation, Egypt, Economic Affairs Sector, the total
yield of peanut was 210 thousand ton, came from harvested
area about 152 thousand faddan (Hectare = 2.38 Faddan),
with productivity about 1.49 ton/fad. (Agricultural
Economics Bulletin, 2021).

The European Union countries are the most
important markets, as it imported about 74.62% of the
Egyptian peanut exports during the period (2018-2021).
Cited from Central Agency for Public Mobilization and
Statistics, Egypt, the annual bulletin of the agricultural
sector indexes, 2021 (C.A.P.M, 2021).

A lot of research work need to be done to increase
peanut productivity, specially, under new reclaimed sandy
soil conditions, where peanut commonly suffers from
deficiency or unavailability of most nutrients. High yielding
varieties and fertilization with macro- and micro-nutrients
are highly recommended in such case.

The major plant nutrient, potassium plays various
metabolic roles in plants. Such as: photosynthesis, protein
synthesis, activation of several enzymes and functioning of
the stomata. Potassium also presents a beneficial effect on
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osmoregulation, cation/anion balance, nitrogen fixation and
translocation of photosynthetic substances (Bidwell, 1979).
The positive effect of potassium fertilization on
peanut were emphasized by Bandopadhyay et. al. (2002),
Singh (2007), Ayman and Fawzy (2014), Rathore et. al.
(2014), Hemeid (2015), Truong et. al. (2017), Elbaalawy
et. al. (2018), Meena et. al. (2018), Sakarvadia et. al.
(2019), Hoang et. al. (2019) and Afify et. al. (2019).
Micronutrients mixture beneficial effect (Fe, Zn, Cu,
B, Mn) comes from their great role in promote several
metabolic  processes,  synthesis  of  chlorophyll,
photosynthesis rate, nitrogen fixation by root nodules
bacteria, enzymatic activity that positively affect plant
growth, yield attributes, yield and quality (Bidwell, 1979).
Micronutrients foliar spray beneficial effects on
plant growth, yield attributes, yield and quality of peanut
were recorded by Gobarah et. al. (2006), Moosapoor et.
al. (2013), Abd EL-Kader (2013), Arunachalam et. al.
(2013), Ayman and Fawzy (2014), Nawaz et. al. (2014),
Abdel-Motagally et. al. (2016), Singh et. al. (2017), Khan
et. al. (2017), Hirpara et. al. (2017), Saisurya and Ananda
(2017), Sharma et. al. (2017), Rajitha et. al. (2018), El-
Metwally et. al. (2018), Nakum et. al. (2019), Akhtar et. al.
(2019), Mekdad et. al. (2019), Mekki et. al. (2019), Yadav
et. al. (2019) and Abdel-Mawla et. al. (2020).
The present work aimed to show how to improve the
characteristics of two peanut varieties grown for export
purposes in sandy soils at Ismailia Governorate; through
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application of potassium fertilization and spraying with
micronutrients.

MATERIALS AND METHODS

In 2019 and 2020 seasons, on sandy soil private farm
at Nefisha, Ismailia Governorate using surface irrigation,
the effects of eight combinations of four potassium levels (O,
25, 50 and 75 kg K20/fad) and two micronutrients foliar
spraying doses (Viz. with or without micronutrients
mixture) on two peanut (Arachis hypogaea L. ) varieties
(Viz. Giza 6 and NC 9) were studied. Table (1) shows the
pH and available elements values for the sandy soil
experimental site.

Table 1. pH and available elements values for the sandy
soil experimental site.
1st an 1st 2nd
Season Season Season  Season
pH values 7.86 7.89  Available K 285 ppm 256 ppm

Available N 778ppm 703ppm O"9NC 060395 0,552 96
Available P 41.5 ppm 35.9 ppm

16 treatment combinations were tested, in each
experiment. Two peanut varieties and eight fertilization sets.
They were combinations of four potassium levels and two
micronutrients spraying treatments.

The experimental layout was split plots with three
replicates. Two peanut varieties assigned randomly in the
main plots, while the eight fertilization treatments were
distributed randomly in the sub-plots. Each plot had five
ridges (furrows) with 4.5 m long and 60 cm in width. The
experimental unit area was 13.5 m? The hills in Giza 6
variety as erect cv. (V1) was 20 cm apart from each other,
while in NC 9 variety as spread cv. (V2) was 25 cm. The
preceding crop was wheat in both growing seasons. The
sowing date was May 20", Peanut seeds were sown on one
side of the ridge. Before sowing, Arabic gum coated seeds
were mixed with the suitable nitrogen fixing bacteria to
nodulate the peanut roots. Thinning peanut plants was done
after 14 days from sowing to two plants per hill.

Eight combinations of four potassium levels namely
0, 25, 50 and 75 kg K:Offad and two micronutrients
spraying treatments namely mixture of micronutrients or
without (tap water). Potassium fertilization doses in the form
of potassium sulphate (48% KO) were added at three equal
doses, after 30, 60 and 90 days from sowing. Mixture of
micronutrients in solution form was carried out as foliar
application using 1cm®/L at 30 and 60 days from sowing
with volume spray of 200 and 300 L/ fad, respectively.
Mixture of micronutrients contributes Fe 13.5%, Zn 2.5%,
Mn 2.5%, Cu 3% and B 0.5% in a chelate form (EDTA).

Nitrogen basal dose as ammonium sulphate (20.5%
N) at rate of 30 kg N/fad was applied after thinning. A basal
dose of calcium superphosphate (15.5% P,Os) at rate of 300
kg/fad was added during soil preparing. Standard
agricultural practices for growing peanut crop at Ismailia
Governorate were followed.

Harvest was done 120 days after sowing in Giza 6
cultivar, while NC 9 cultivar had been harvested 140 days
after sowing.

At harvest, 10 samples of guarded plants were taken
randomly from the two inner ridges in each sub-plot to
determine the following characters: 1- plant height; 2-
number of branches/plant; 3- fresh straw weight/plant (g);
4- dry straw weight/plant (g); 5- number of pods/plant; 6-

weight of pods/plant (g); 7- weight of seeds /plant (g); 8-
weight of 100 pods (g); 9- weight of 100 seeds (g); 10- seeds
weight per 100 pods (g) and 11- shelling percentage = (seed
yield/pod yield) x 100.

Fodder yield (ton/fad), biological yield (kg/fad),
pod vyield (Ardab/fad) and seed yield (kg/fad) were
estimated from the plants of the three inner ridges in each
sub-plot and the yields per fad were calculated.

Determination of seed 0il% was done by using the
Soxhelt continuous extraction apparatus with petroleum
ether as an organic solvent according to A.O.A.C. (1980).
Oil yield (kg/fad) was estimated by multiplying seed oil
percentage and seed yield/fad.

Random seeds samples of each sub-plot used to
determine total concentration of Aflatoxins using HPLC
device. Also, types of Aflatoxins (B1, B2, G1 and G2)
concentrations (ug/kg) as results of HPLC equipment
analysis in 2019 and 2020 seasons were conducted as
described by A.O.A.C. (2016).

Analysis of variance for the collected data was done
according to Snedecor and Cochran (1982). Comparison
between treatments means differences were calculated by
Duncan's Multiple Range Test (Duncan, 1955). According
to Duncan’s Multiple Range Test at the 5% level of
significance (Duncan, 1955), means followed by the same
alphabetical letters are not statistically different. Means of
the interaction were compared using the Least Significant
Difference (LSD) test (Waller and Duncan, 1969).

RESULTS AND DISCUSSION

A-Effect of varieties :

Tables (2 and 3) reveal that NC9 variety surpassed
insignificantly Giza 6 cv. in plant height and number of
branches/plant, in the two seasons. Similar results were
reported by Abd-Alla (2004), Mohamed (2010), Abdel-
Haliem et. al. (2015) and Saisurya and Ananda (2017).

Plants of NC9 variety outweighed significantly Giza
6 cv. in fresh and dry straw weight /plant in the two seasons
(Table 2); which is in harmony with those reported by
Yasein (2005), Abdel-Haliem et. al. (2015), Zaki et. al.
(2017) and Samaha et. al. (2019).

Tables (3, 4 and 5) show that NC9 variety
significantly exceeded Giza 6 cv. in number of pods/plant,
weight of pods/plant, weight of seeds/ plant, shelling
percentage and weight of 100 seeds, for the two seasons.
These results are in accordance with those recorded by Abd-
Alla (2004), Ali et. al. (2004), Mohamed (2010), Abdel-
Haliem et. al. (2015) and Mahrous et. al. (2015).

Data presented in Tables (4 and 5) show that NC9
variety statistically outweighed Giza 6 cv. in weight of 100
pods and seeds weight per 100 pods in the two seasons.
Similar results confirmed by Abd-Alla (2004), Ali et. al.
(2004), Mohamed (2010), Abdel-Haliem et. al. (2015) and
Mabhrous et. al. (2015).

Table (6) illustrate that NC9 variety significantly
outyielded Giza 6 cv. in pod yield/fad and seed yield/fad, in
the two seasons. The superiority of NC9 variety in seed
yield/fad compared to Giza 6 cv. might be due to that NC9
variety had more number and weight of pods/plant, weight
of 100 seeds, shelling percentage and weight of seeds/plant.
NC9 variety surpassed Giza 6 cv. in pod yield /fad by 10.22
% and 7.77 %, in the two seasons. Confirming results were
emphasized by Ali et. al. (2004), Mohamed (2010),
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Rajendra et.al. (2013), Mahrous et. al. (2015), Zaki et. al.
(2017) and Abdel-Mawla et. al. (2020).

It is obvious from Tables (5 and 6) that NC9 variety
significantly outyielded Giza 6 cv. in fodder yield/ fad and
biological yield/ fad and that was true during both seasons.
This result might be due to the superiority of NC9 in fresh
and dry weight of straw per plant as well as pod yield/ fad
and that is consequently related to growth type of both
cultivars (Giza 6 as erect type and NC9 as spread one) that
are in harmony with those recorded by Mohamed (2010),
Rajendra et.al. (2013) and Zaki et. al. (2017).

Table (7) indicate that NC9 variety overcome
significantly Giza 6 in seed oil percentage in the two
growing seasons. Similar results were obtained by Abd-Alla
(2004), Tian et.al. (2013), Mahrous et. al. (2015), Zaki et.
al. (2017) and Samaha et. al.(2019).

Table (7) shows clearly that NC9 variety surpassed
significantly Giza 6 cv. in oil yield/ fad by 30.69 % and
27.90 % in the two growing seasons, respectively. These
results confirmed by Ali et. al. (2004) and Abdel-Mawla et.
al. (2020).

Also, Table (7) demonstrate that total concentration
of Aflatoxin in seeds of two peanut varieties did not affect
significantly by cultivar genetic constitution in the two
seasons. Seeds of NC9 variety had total concentration of
Aflatoxin less than seeds of Giza 6 cv. in the first season but
the difference was not significant. Azzam and Khalifa
(2020) revealed that Gregory and Ismalila 1 varieties
recorded the least percentage of  Aspergillus flavus
occurrences in seeds.

B- Effect of potassium fertilization:

Table (2) reveals that increasing potassium
fertilization rate up to 75 Kg K,O/fad significantly increased
plant height and dry straw weight /plant of peanut and that
was true either under spraying plants with micronutrients or
without it in the two growing seasons 2019 and 2020. These
results are in accordance with those recorded by Gobarah et.
al. (2006), Meena et. al. (2018) and Afify et. al. (2019).

Data presented in Tables (2 and 3) illustrate that
potassium levels of 50 and 75 Kg K;O/fad resulted
statistically similar fresh straw weight /plant, number of
branches/plant and number of pods/plant of peanut but
significantly higher than 25 Kg K>O/fad and unfertilized
control and that was true under spraying plants with
micronutrients or without it in the two seasons. Such results
are in harmony with those reported by Bandopadhyay et. al.
(2002), Gobarah et. al. (2006), Singh (2007), Rathore et. al.
(2014) Truong et. al. (2017), Meena et. al. (2018) and Afify
et. al. (2019).

Table (3) reveals that weight of pods/plant of peanut
increased statistically by increasing potassium fertilization
rate up to 50 Kg K:O/fad under spraying plants with
micronutrients or without it in the first season and up to 75
Kg K2Of/fad in the second season. The works of Elbaalawy
et. al. (2018) and Afify et. al. (2019) confirming the present
results.

Table (4) reveals that increasing potassium
fertilization rate from 0 to 25 and 50 Kg KO/fad
significantly increased weight of seeds/plant of peanut
under spraying plants with micronutrients or without it, the
two seasons. The positive effect of potassium on weight of
seeds per plant was expected since potassium increases
number of pods per plant, weight of pods/plant, shelling
percentage and hundred seed weight. Confirming results

were illustrated by Hemeid (2015), Elbaalawy et. al. (2018)
and Afify et. al. (2019).

Both 75 and 50 Kg K:Offad without significant
difference between them exceeded significantly unfertilized
control in shelling percentage of peanut under spraying
plants with micronutrients or without it, in the two seasons
as shown in Table (4). These results agree with those
recorded by Meena et. al. (2018).

Tables (4 and 5) demonstrates that weight of 100
pods, weight of 100 seeds and seeds weight per 100 pods of
peanut were significantly increased by raising potassium
fertilization level up to 75 Kg K,O/fad under spraying plants
with micronutrients or without it, in the two seasons. The
results of Bandopadhyay et. al. (2002), Gobarah et. al.
(2006), Rathore et. al. (2014), Hemeid (2015) and Meena
et. al. (2018) are ina good line with the results of the present
study.

Table (6) show that under foliar spray with
micronutrients or without it (tap water), pod yield/ fad of
peanut was significantly increased by raising potassium
fertilization level up to 75 Kg K>O/fad in the first season and
up to 50 Kg K,O/fad in the second season. These results
were expected since potassium increases pods number/
plant and weight of pods/plant. Similar results were detected
by Bandopadhyay et. al. (2002), Gobarah et. al. (2006),
Ayman and Fawzy (2014), Meena et. al. (2018), Afify et. al.
(2019) and Sakarvadia et. al. (2019).

Also, Table (6) indicates that increasing potassium
fertilization rate up to 75 Kg K»O/fad significantly increased
seed vyield/fad of peanut under spraying plants with
micronutrients or without it and that held true in the two
seasons. The positive effect of potassium on seed yield/fad
might be due to that potassium increases number of
pods/plant, weight of pods/plant, hundred seed weight and
seeds weight/plant consequently increases seed yield per fad
of peanut. Results of Bandopadhyay et. al. (2002), Ayman
and Fawzy (2014), Elbaalawy et. al. (2018), Meena et. al.
(2018) and Afify et. al. (2019) are in accordance with those
of the present work.

Tables (5 and 6) illustrate that fodder yield/fad and
biological yield/fad of peanut were significantly increased
by raising potassium fertilization level up to 75 Kg K;O/fad
either under spraying plants with micronutrients or without
it and that was true in the two seasons. The reason for the
superiority of potassium fertilization at the high level in
increasing fodder yield/ fad may be due to that potassium
increases number of branches/plant as well as fresh and dry
straw weight /plant. The positive effect of potassium
fertilization on biological yield/fad might be due to increase
pod vield/ fad, seed yield per fad and fodder yield/ fad.
Similar results were emphasized by Bandopadhyay et. al.
(2002), Ayman and Fawzy (2014), Meena et. al. (2018) and
Sakarvadia et. al. (2019).

Table (7) shows that increasing potassium
fertilization level up to 75 Kg KO /fad significantly
increased seed oil percentage and oil yield/fad of peanut
under spraying plants with micronutrients or without it and
that held true in the two seasons. The increasing in oil
yield/fad by applying the highest potassium fertilization
level might be due to that potassium increases seed yield
per fad and seed oil percentage; which are in accordance
with Bandopadhyay et. al. (2002) and Afify et. al. (2019).

Also, Table (7) indicates that applying 75 Kg
KoOf/fad resulted lowest total concentration of Aflatoxin in
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peanut seeds compared to unfertilized control treatment
under spraying plants with micronutrients or without it, in
the two seasons. Application of high levels of potassium
fertilization (50 and 75 kg KoO/fad) and foliar spray with
micronutrients were more effective in reducing total
concentration of Aflatoxin in peanut seeds in the two
seasons. Azzam and Khalifa (2020) detected similar results.
C- Effect of micronutrients :

Data in Table (2) show that in unfertilized potassium
plots (control), spraying peanut plants with micronutrients
significantly increased plant height compared to unsprayed
one in the two seasons. Confirming results were emphasized
by Arunachalam et. al. (2013), Abdel-Motagally et. al.
(2016), Saisurya and Ananda (2017) and EI-Metwally et. al.
(2018).

Data in Tables (2 and 3) illustrate that in zero
potassium plots, fresh straw weight/plant, dry straw
weight/plant, number of branches/plant, number of
pods/plant and weight of pods/plant of peanut were
increased by spraying peanut plants with micronutrients
compared to unsprayed plants but the increase was not
significant in the two seasons. These findings are in
accordance with those mentioned by Abdel-Motagally et.
al. (2016), Khan et. al. (2017), Hirpara et. al. (2017), El-
Metwally et. al. (2018), Rajitha et. al. (2018), Mekdad et.
al. (2019), Mekki et. al. (2019), Nakum et. al. (2019) and
Yadav et. al. (2019).

Tables (4 and 5) show that in unfertilized potassium
plots (control), peanut plants sprayed with micronutrients
overcome insignificantly unsprayed plants in weight of
seeds/plant, shelling percentage, weight of 100 seeds, seeds
weight per 100 pods, in the two seasons. The same situation,
also, noticed by Arunachalam et. al. (2013), Abdel-
Motagally et. al. (2016), Hirparaet. al. (2017), Singh et. al.
(2017), EI-Metwally et. al. (2018), Mekdad et. al. (2019)
and Mekki et. al. (2019).

Data presented in Table (4) illustrate that in zero
potassium plots, spraying peanut plants with micronutrients
significantly increased weight of 100 pods compared to
unsprayed one, in the two seasons. Confirming results were
emphasized by Hirpara et. al. (2017), Rajitha et. al. (2018)
and Mekdad et. al. (2019).

Moreover, results in Table (5) reveal that in
unfertilized potassium plots (control), peanut plants sprayed
with micronutrients outyielded significantly unsprayed one

in fodder yield/fad and that was true in the two seasons.
Ayman and Fawzy (2014) and Khan et. al. (2017) reported
similar results.

Data in Table (6) demonstrate that in zero potassium
plots, spraying peanut plants with micronutrients induced
insignificant increases in pod yield/fad, seed yield/fad and
biological yield/fad compared to unsprayed plants, in the
two seasons. Such results are in a good line with the results
of Arunachalam et. al. (2013), Moosapoor et. al. (2013),
Ayman and Fawzy (2014), Nawaz et. al. (2014), Abdel-
Motagally et. al. (2016), Khan et. al. (2017), Saisurya and
Ananda (2017), Singh et. al. (2017), Rajitha et. al. (2018),
Mekdad et. al. (2019) and Nakum et. al. (2019).

Table (8) shows that in unfertilized potassium plots
(control), seed oil percentage and oil yield/fad of peanut
were increased by spraying peanut plants with
micronutrients compared to unsprayed plants but the
increases were not significant in the two seasons except oil
yield/fad in the second season where the increase was
significant. Similar results confirmed by Abd EL-Kader
(2013), Abdel-Motagally et. al. (2016), Saisurya and
Ananda (2017), Sharma et. al. (2017), and Mekdad et. al.
(2019).

Total concentration of Aflatoxin in peanut seeds did
not affect significantly by spraying plants with
micronutrients in the two seasons (Table 7). Similar results
confirmed by Azzam and Khalifa (2020).

D- Effect of the interaction:-

Analysis of variance for the studied characters
illustrates a significant interaction between potassium
fertilization, spraying with micronutrients and peanut
varieties on number of pods/plant, weight of pods/plant,
weight of seeds/plant, weight of 100 pods, weight of 100
seeds, seeds weight per 100 pods, pod yield/fad, seed
yield/fad, fodder yield/fad, seed oil percentage and oil
yield/fad, in the two seasons (Tables 2- 7).

The highest values of all aforementioned characters
were produced from NC9 variety fertilized with 75 Kg
K2Of/fad and sprayed with micronutrients. While the lowest
values were achieved from Giza 6 variety unfertilized
potassium and unsprayed micronutrients, in the two seasons
(Table 8). Similar results were detected by Salama (2002),
Gobarah et. al. (2006), Mohamed et. al. (2008), Ebrahim
et. al. (2016), Zaki et. al. (2018) and Mekki et. al. (2019).

Table 2. Effect of foliar application of micronutrients and potassium fertilization levels on plant height, fresh straw
weight /plant and dry straw weight /plant of two peanut varieties in 2019 and 2020 seasons.

Treatments Plant height (cm) Fresh straw weight / plant ()  Dry straw weight /plant (g)
2019 2020 2019 2020 2019 2020
Varieties Giza 6 619a 60.9a 197.8b 197.8b 1520 b 150.1b
NC9 63.2a 63.5a 337.8a 332.2a 2638 a 2614 a
F. test NS NS * * * *
K20 (Kg/fad)
0 56.2 ¢ 55.0f 2080 ¢ 208.4b 156.4 e 156.6e
Without foliar micronutrients 25 60.4 ef 60.1d 233.4 bc 234.2b 178.4 de 178.0 de
50 64.3 cd 63.6¢ 290.2 a 2910a 2260 c 2252¢
75 66.8 ab 66.5 ab 3217 a 322.3a 253.1 ab 251.9ab
0 59.2 f 58.1le 209.0 bc 209.2b 162.3 de 163.2 de
With foliar micronutrients 25 62.5 de 61.6d 236.0 bc 236.0b 1828 d 182.2d
50 65.9 bc 65.2 be 2923 a 2930a 231.2 hc 230.5bc
75 68.6 a 67.5a 3233 a 3240a 258.7 a 258.2a
F. test * * * * * *
Interaction effect
V XK XM * * * * * *
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Table 3. Effect of foliar application of micronutrients and potassium fertilization levels on number of branches/plant,

number of pods/plant and weight of pods/plant of two peanut varieties in 2019 and 2020 seasons.
Number of branches/plant Number of pods/plant  Weight of pods/plant (g)

Treatments 2019 2020 2019 2020 2019 2020
Varietios Giza6 588a 582a 750 b 269 b 220b 433D
NC9 59.7a 59.3a 529 a 55.2 a 547a 549 a
F fest NS NS * * * *
K20 (Kg/fad)
0 541e 541T 378 T 201d 381d  531e
Without foliar 25 57.0 de 57.6 de 453 d 471c 42.3 cd 60.3¢c
micronutrients 50 60.4 bc 60.1 bcd 51.6 bc 55.9b 524 b 759b
75 62.1 ab 62.0 ab 54.8 ab 588ab 561 ab  820a
A A
- . - - 0 C .0 cde .U Cl DC .0 C .0C
With foliar micronutrients 50 621 ab 618abc 551 ab 573ab 548 ab  78.8b
75 63.8 a 63.4a 57.8 a 59.8 a 58.9 a 83.3a
Interaction effect

Table 4. Effect of foliar application of micronutrients and potassium fertilization levels on weight of seeds/ plant,
shelling percentage and weight of 100 pods of two peanut varieties in 2019 and 2020 seasons.

Treatments Weight of seeds/ plant  (g) Shelling percentage Weight of 100 pods (g)
2019 2020 2019 2020 2019 2020
Varieties Giza6 324D 327D 749D 749D 157.6b 1588 b
NC9 443 a 452 a 82.0 a 819 a 217.2a 218.8 a
F. test * * * * * *
K20 (Kg/fad)
0 29.7 d 29.2d 76.7 d 76.6d 151.0 h 153.2h
Without foliar 25 315 cd 33.1cd 77.7 bed 77.6cd 169.1 f 1709 f
micronutrients 50 413 b 424b 78.7 abc 78.9 abc 1959 d 198.4d
75 45.2 ab 45.8 ab 79.6 ab 80.0 ab 2120 b 2135b
% %05 30c 7t 7esbed  ie7s 18109
- —— : 9c Oc .2 hc .2bc Te Oe
With foliar micronutrients 50 438 ab 455ah  793ab  793abc 2061 ¢  207.6¢
75 478 a 48.6a 80.3 a 80.3a 2231 a 223.1a
F. tESt * * * * * *
Interaction effect
VXK XM * * * * * *

Table 5. Effect of foliar application of micronutrients and potassium fertilization levels on weight of 100 seeds, seeds

weight per 100 pods and fodder yield/ fad of two peanut varieties in 2019 and 2020 seasons.
Weight of 100 seeds (g)  Seeds weight per 100 pods (g) Fodder yield (ton/fed)

Treatments 2019 2020 2019 2020 2019 2020
Varietios Giza6 706D 715D 118.3 119356 70 b 70 b
NC9 887 a 86.8 2 17852 179.7a 94 a 95 a
K20 (Kg/fad)
0 BT 6384 72 F TI83T G0 e 61¢
. - : 25 718 ¢ 718¢ 1323 e 1336e 71 72 ¢
Without foliar micronutrients 50 814 b 80.8b 1557 ¢ 157.4¢ 88 b 86 b
75 934 a 9322 169.7 b 1713b 99 a 97 a
0 680 de 6724 262t 126der 67 d 68 d
U . 25 754 ¢ 748 ¢ 1415 1425 78 ¢ 18 ¢
With foliar micronutrients 50 859 b 84.7b 164.6 bc 1659b 91 b 93 b
75 971 a 9692 180.3 a 1804a  102a  103a
F. teSt * * * * * *
Interaction effect

Table 6. Effect of foliar application of micronutrients and potassium fertilization levels on pod yield/ fad, seed yield/
fad and biological yield/ fad of two peanut varieties in 2019 and 2020 seasons.

Treatments Pod yield (Ardab/fad) Seed yield (Kg/fad) Biological yield (Kg/fad)
2019 2020 2019 2020 2019 2020
Varictios Gizab 176 b 180 b 9964 b 0091 b 788Lb 7853 b
NC9 194 a 194 a 1197.9a 11981 a 10507a 10453 a
K20 (Kg/fad)
0 45T 3¢ 8354 f 8291 df 7009 d 7082 d
. . . . 25 16.2 e 16.2¢ 9513 e 951.3 de 8248 c 8218 ¢
Without foliar micronutrients 50 197 ¢ 208b 11711¢ 122906¢ 10044 b 10076 b
75 215 ab 21.7 ab 12889 b 130126  11141a  11129a
0 153 %f 15.3 de 889.8 e(fj 892.9 %f 7221 d 7144 d
N : 25 174 167¢ 1024.9 1013.9 8386 c 8290 ¢
With foliar micronutrients 50 20.8 bc 21.0ab 12439b  1281.7bc 10152 b  10110b
75 27 a 220a 137212 1369.3a 11263 a  11179a
Interaction effect
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Table 8. Yield, its attributes and quality of peanut as significantly affected by the interaction between varieties,
potassium fertilization and micronutrients in 2019 and 2020 seasons.

Character Season Highest value Treatment Lowest value Treatment
Number of pods per 2019 61.6 NC9 x75 Kg K20 /fad 32.6 Giza6x0 KgK20
plant 2020 64.0 X micro 35.0 /fad x without micro
Weight of pods per 2019 65.4 NC9 x75 Kg K20 /fad 32.6 Giza6x0 KgK20
plant (g) 2020 65.5 X micro 324 /fad x without micro
Weight of seeds per 2019 53.8 NC9 x75 Kg K20 /fad 24.4 Giza6x0 KgK20
plant (g) 2020 55.7 X micro 24.3 /fad X without micro
- 2019 254.6 NC9 x75 Kg K20 /fad 126.3 Giza6 x0 Kg K20
Weight of 100 pods(g) 2020 254.4 X micro 127.8 /fad x without micro
Weight of 100 seeds 2019 109.1 NC9 x75 Kg K20 /fad 56.3 Giza6x0 KgK20
(9) 2020 107.7 X micro 575 /fad x without micro
Seeds weight per 100 2019 213.4 NC9 x75 Kg K20 /fad 92.5 Giza6x0 KgK20
pods (g) 2020 2134 X micro 93.5 /fad x without micro
. 2019 23.6 NC9 x75 Kg K20 /fad 135 Giza6 x0 Kg K20
Pod yield (Ardablfad) 2020 22.2 X micro 134 /fad x without micro
. 2019 1484.5 NC9 x75 Kg K20 /fad 7423 Giza6 x0 Kg K20
Seed yield (Kg/fad) 2020 1475.1 X micro 735.8 [fad x without micro
. 2019 11.7 NC9 x75 Kg K20 /fad 51 Giza6 x0 Kg K20
Fodder yield (ton/fed) 2020 11.8 X micro 5.2 /fad x without micro
Seed oil percentage 2019 53.8 NC9 x75 Kg K20 /fad 46.1 Giza6 x0 Kg K20
P 9 2020 53.8 X micro 46.1 /fad x without micro
. 2019 802.9 NC9 x75 Kg K20 /fad 3422 Giza6 x0 Kg K20
Oil yield (Kg/fad) 2020 794.6 X micro 339.6 /fad X without micro

REFERENCES Akhtar, S., Bangash, N., Igbal, M., Shahzad, A. 2019.

A. O. A C. 1980. Association of Official Analytical
Chemists, official methods of analysis.13" Ed,
Washington, D.C.

A. O. A. C. 2016. Official methods of analysis. in:
Association of Official Analytical Chemists , eds.
Natural toxins, Maryland, USA: 20th Ed, Chapter
49, 2-8.

Abd-Alla, M. M. 2004. Effect of certain agricultural practices
on productivity of peanut I-Influence of sowing dates
and potassium application on yield and yield attributes
of some peanut cultivars. Agric. Res., 31(3): 843- 866.

Abdel-Haliem, M. Sh. , Yakout, G. , Abdel-Motaleb, H. ,
Abdel-Wahab, A., Nasef, A. 2015. Effect of
Biofertilization in Increasing the Efficiency of Two
Peanut Varieties in Utilizing of Phosphorus
Fertilization: 2-Effect on Yield.J. Plant Prod.
Sci., 4(1): 12-18.

Abd EL-Kader, M. G. 2013. Effect of sulfur application and
foliar spraying with zinc and boron on yield, yield
components, and seed quality of peanut (Arachis
hypogaea L.). J. Agric. & Biol. Sci., 9(4), 127-135.

Abdel-Mawla, E. S. , Sayed, M. , Said, M., Sonosy, M.
2020. Impact of Foliar Spray by Zinc Oxide
Nanoparticles on Peanut Pro-diction Under New
Valley Conditions. Agric. Sci., 51(4): 16-31.

Abdel-Motagally, F .M., Mahmoud, M., Ahmed, E. 2016.
Response of two peanut varieties to foliar spray of some
micronutrients and Sulphur application under East of El-
Ewinat Conditions. Agric. Sci., 47(1): 14-30.

Afify, R. R., EI-Nwehy, S. S., Bakry, A. B., Abd El-Aziz, M.
E. 2019. Response of peanut (Arachis hypogaea L.)
crop grown on newly reclaimed sandy soil to foliar
application of potassium nanofertilizer. Middle East J.
of Applied Sci., 9 (1): 78-85.

Comparison ~ foliar and soil applications for
correction of iron deficiency in peanut (Arachis
hypogaea L.). Pak. J. Bot., 51(3): 1121-1127.

Ali, A A, Zeiton, G., Geweifel, O., Taha, H. 2004. Some
factors affecting productivity of peanut (Arachis
Hypogaea L.) in newly cultivated sandy soil. Agric.
Res.,18(21):122-129.

Arunachalam, P., Kannan, P., Prabukumar, G., Govindaraj,
M. 2013. Zinc deficiency in Indian soils with special
focus to enrich zinc in peanut. Agric. Res., 8(50):
6681-6688.

Ayman, M. H., Fawzy, R. 2014. Yield Quality parameters
and chemical composition of peanut as affected by
potassium and gypsum applications under foliar
spraying with boron. Communications in Soil
Science and Plant Analysis, 6 (45): 2397- 2412.

Azzam, C., Khalifa, M. 2020. Peanut mutants resistant to
aflatoxin induced through gamma ray and
somaclonal variation and its associated genetic
molecular markers. Proceedings of The IRES 26%
International Conference, Paris, France, ISBN: 978-
93-85973-07-9.

Bandopadhyay, P., Samui, R., Kundu, C,. Nath, R. 2002.
Response of summer groundnut to varying levels of
phosphorus, potassium and sulphur in West Bengal.
J. Inter. Academician, 6 (4):462 - 467.

Bidwell, R. G. S. 1979. Plant Physiology. Macmillan
Publishing CO., INC., USA, 726 pp.

Central Agency for Public Mobilization and Statistics,
Egypt, the annual bulletin of the agricultural sector
indexes, 2021.

Duncan, D. B. 1955. Multiple Range and Multiple "F"
Tests. Biometrics, 11:1-24.

796



J. of Plant Production, Mansoura Univ., Vol. 13 (10), October, 2022

Ebrahim, A., El Sherbieny, A., Metwally, A., Dahdouh, S.
2016. Effect of gypsum, boron and potassium on
peanut yield, its oil contents and chemical properties.
Agric. Res., 43(6): 2435-2446.

Elbaalawy, A. M., Mahrous, M. S., Akl, A. A. 2018. Peanut
response to potassium fertilizers under sandy saline
soil conditions. Menoufia J. Soil Sci., 3(2): 85-100.

El-Metwally, I .M., Doaa, M., Abo-Basha, A., Abd EI-Aziz, M.
2018. Response of peanut plants to different foliar
applications of nano-iron, manganese and zinc under
sandy soil conditions. Applied Sci., 8(2): 474-482.

General Organization for the Control of Exports and
Imports, Egypt, Trade Agreements Section, 2021.

Gobarah, M. E., Mohamed, M., Tawfik, M. 2006. Effect of
phosphorus fertilizer and foliar spraying with zinc on
growth, yield and quality of groundnut under reclaimed
sandy soils. Applied Sci. Res., 2(8): 491-496.

Hemeid, N. M. 2015. Effect of different sources and levels
of potassium fertilization on productivity of peanut
grown under sandy soil conditions. J. Soil Sci. and
Agric. Eng., Mansoura Univ., 6 (12): 1441 — 1454,

Hirpara, D. V., Sakarvadia, H., Savaliya, C., Ranpariya, V.,
Modhavadiya, V. 2017. Effect of different levels of
boron and molybdenum on growth and yield of
summer groundnut (Arachis hypogaea L.) under
medium black calcareous soils of south Saurashtra
region of Gujarat. Chemical Studies, 5 (5): 1290-
1293.

Hoang, T. T., Do, D., Do, T., Mann, S., Bell, R. 2019. Partial
potassium balance under irrigated peanut crop on
sands in a tropical monsoonal climate. Nutrient
Cycling in Agroecosystems, 114(1): 71-83.

Khan, T. A., Ahmed, Z., Syed, S., Baloch, A., Malik, M.,
Irfan, M., Hussain, S. 2017. Seed priming with iron
and zinc improves growth and yield of groundnut
(Arachis hypogaea L.). Pure and Applied Biology
(PAB), 6 (2): 553-560.

Mahrous, N. M., Safina, S., Abo-Taleb, H., El-Sayed, E. S.
2015. Integrated use of organic, inorganic and bio
fertilizers on yield and quality of two peanut (Arachis
hypogaea L.) cultivars grown in a sandy saline soil.
Agric. & Environ. Sci., 15(6): 1067-1074.

Meena, H. N., Yadav, R. S., Bhaduri, D. 2018. Effects of
potassium application on growth of peanut (Arachis
hypogaea L.) and ionic alteration under saline
irrigation. Indian J. Agron., 63(1): 95-103.

Mekdad, A. A. A. 2019. Response of Arachis hypogaea L.
to different levels of phosphorus and boron in dry
environment. Egyptian J. Agron., 41(1): 21-28.

Mekki, D. S., Olfat, H., El Habasha, S., Fergani, M., Ahmed,
B., ElI-Housini, E., Abou-Hadid, A. 2019. Response
of growth characters, yield and yield attributes of
groundnut (Arachis Hypogaea L.) cultivars to some
micro nutrients foliar spraying application. Plant
Archives, 19(2): 1896-1903.

Ministry of Agriculture and Land Reclamation, Egypt,
Economic Affairs Sector, Agricultural Economics
Bulletin (2021).

Mohamed, A. M., Mohamed, M., Tamer, M. 2008. The
response of local and imported peanut varieties to
zinc application. Plant Production, 1(34) : 308 - 315.

Mohamed, M. A. 2010. Response of some peanut varieties
to potassium  and foliar application with boron at
the New Valley. Agric. Sci., 2(8): 491- 496.

Moosapoor, N., Sadeghi, S., Bidarigh, S. 2013. Effect of
Bohr Nano fertilizer and chelated iron on the yield
of peanut in Province Guillen, Iran. Fundamental
and Applied Life Sci., 3(4): 45-62.

Nakum, S. D., Sutaria, G., Jadav, R. 2019. Effect of zinc
and iron fertilization on yield and economics of
groundnut (Arachis hypogaea L.) under dryland
condition. Chemical Studies, 7(2): 1221-1224.

Nawaz, N. M., Mubashir, A., Yasin, M., Nasir, M., Altaf,
M. 2014. Effect of boron on peanut genotypes under
rained conditions. Agric. Res., 27(2): 199-2003.

Rajendra, G., Yadav, R., Amit, K., Rajesh, K., Mahaveer, P.
2013. Effect of cultivars and weed management on
late sown groundnut (Arachis hypogaea L.) in
North-Western Rajasthan. Ann. Agric. Bio Res.,
18(2): 128-131.

Rajitha, G., Reddy, M., Babu, P., Maheshwari, P. 2018.
Influence of Secondary and Micronutrients on Yield
and Yield Components in Groundnut (Arachis
hypogaea L.). Cur. Microbiology. Applied Sci.,
7(9): 309-316.

Rathore, S. S., Chaudhary, D., Vaisya, L., Shekhawat, K.,
Bhatt, B. 2014. Schoenite and potassium sulphate:
Indigenous potassium fertilizer for rain fed
groundnut  (Arachis hypogaea L.). Traditional
Knowledge ,13(1) 222-226.

Saisurya, G. V., Ananda, N. 2017. Growth, yield and quality
parameters of groundnut (Arachis hypogaea L.)
genotypes as influenced by zinc and iron through
ferti-fortification. International J. of Agric. and
Environmental Res. , 45(4): 761-764.

Sakarvadia, H. L., Vekaria, L., Ponkiya, H., Vaghasia, P.,
Polara, K. 2019. Potassium fertilization to kharif
groundnut in medium black calcareous soils of
Saurashtra region of Gujarat. J. Chem. Studies, 7(4):
1752-1755.

Salama, Y. E. 2002. Response of peanut cultivars to
fertilization and sowing date in new reclaimed land.
Ph.D. thesis, , Alexandria University.

Samaha, G. M., Ahmed, M. A, El-Hameid, A., Ahmed, A.
2019. Assessment of growth and productivity of five
peanut cultivars and genetic diversity using RAPD
markers. Bulletin of the National Res. Centre, 43(1):
1-11.

Sharma, M. K., Jat, R., Ganesh, S. 2017. Effect of
Micronutrients and Biofertilisers on Morph-
physiological Parameters and Productivity of
Summer Groundnut. Crop Sci., 13(3): 56-59.

Singh, A. L., Jat, R., Zala, A., Bariya, H., Kumar, S.,
Ramakrishna, Y., Singh, I. 2017. Scaling-up of
boron sources for yield and quality of large seeded
peanut cultivars under varied agro-ecological
conditions in India. Plant Nutrition, 40(19): 2756-
2767.

Singh, R. A. 2007. Effect of variable doses of potassium,
Sulphur and calcium on pod yield of short duration
summer groundnut (Arachis hypogaea L.). Agric.
Sci., 3(1): 196-198.

797



Manal Sh. Abd El-Haliem et al.

Snedecor, W. G., Cochran, W. G. 1982. Statistical Methods.
7% Ed. 2™ printing, lowa State Univ., Ames. lowa,
USA, 507 pp.

Tian, M., You, Q., Su, L., Qin, F., Liu, Y., He, T., Long, S.
2013. Effects of different fertilization treatments on
the yield and quality of peanut. J. Southern Agric.,
44(1): 77- 80.

Truong, T. T., Duong, M. M., Pham, V. B., Ho, H. C,,
Hoang, M. T., Tran, Q. D. 2017. Effect of potassium
fertilizer types and rates on peanut growth and
productivity on coastal sandy soil in south central
Vietnam. Electronic International Fertilizer
Correspondent (e-ifc), (48), 20-26.

Waller, R. A, Duncan, D. B. 1969. A bays rule for the
symmetric multiple comparison problem. Amer.
State. Assoc. J. Dec., 1485-1503.

Yadav, S., Rajhans, V., Kiran, Y., Jitendra, S., Poonam, K.
2019. Effect of Sulphur and iron on nodulation, yield
attributes and yield of groundnut (Arachis hypogaea
L.) . Intern. J. Chem. Studies, 7(3): 1087-1091.

Yasein, M. A. 2005. Some factors affecting yield and seed
quality of peanut (Arachis hypogaea L.). M. Sc.
thesis, Fac. Agri., Zagazig Univ.

Zaki , M. Z., Gaber , A., Ahmed, M., Hassanein, S. 2017.
Effect of organic and bio-fertilizer on yield and some
chemical composition of two peanut cultivars under
newly reclaimed sandy soil condition. Current
Science International, 8(3): 491- 498.

Zaki M. Z., Gaber , A., Ahmed, M., Hassanein, S., Salem,
A. 2018. Effect of water regime and potassium
fertilization on productivity of two peanut cultivars
under newly reclaimed sandy soil condition. Journal
of Appl. Sci., (8): 483- 491.

4 ppaall) Ailay (Al guad) J o8l Apaliil o A88a1 cluBall 36l (Mg agaeil gally Spandll yi
Ada sl Al 8 NC 9 5.6 83 (A gead) J 58 ciliual aladinaly
S s danagsdlan (5 e dena cpthall 38 dena G caidal) a6 84 JUa

raa s&_.)&bl.au}” (o ganll 3L drdla 42.9“)‘}“ < ‘d;uahan ?‘“ﬂ

uadlall

Banil Ve (38155 G 5 ke pedll o E3lalae e il Al ) Ao LowY) Asilae 4l dikaie; 20205 2019 a5 A Glilis (a3 jal

oadliiy (NCO ¢ 683 ) (Hasmd) il o (piiem e (U 05 ¢ ) sl yualinlly 55l i (yiildaa 5 (08 T 52008 75,50, 25, s ) ol il
Sl g ed g 138/ T 5 S 75 im ol sall el Jna 30y (590 2 A5 ) bl maen 86 8 e i e Ly sina NC 9 Cainall (35 -] -1k LS il
Qs s A dseane sl S il Al | 008100 D5 005, 30% 508100 015, Sl gl ) (B A sina s ) Gl e sl (s el jualialy
Ay pad) canall S e a5 5 puall pualially )5l (51 5 ol sl dpanill el (g sina 580 2m 5 -3 Ol S 3l Jsmna 5 a5l sl J sl y (8l 5
6 5 3 el g ol B il e 5l posbinlly 5l iy 5/ T3 298 75 Qimar Sl ¢ NCO i) o il g il ol Lo J el
gl a5l ualially (5l G5 8/ T g0 aaS 57 Jona el g NCO - ieaall Gy 3 Ayl (o g5 5 jionall pualinlly iy o) sl il ansi (50

798

) pualially (il i sl dpanl) | 3 sl Ol Y clalSl



