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Introduction

FIELD experiment was carried out at Arab Elawamr Research Station Farm, Oil Crops

Department, Assiut Governorate, Agriculture Research Center (ARC), Egypt, during the
summer of 2019 and 2020 season. In order to assess the response of two groundnut varieties (Giza
6 and Sohag 110) to foliar application of some micronutrient (Fe, Zn and Mn) levels cultivated
in sandy calcareous soil. The experiment was laid out in randomized complete block design
(RCBD) using split-plot arrangement with three replicates. Two groundnut varieties (Giza 6 and
Sohag 110) were allocated randomly at the main plot. Four micronutrient (Fe, Zn and Mn) levels
(control, 100ppm, 300ppm, 500ppm) were allocated at sub plot. The results showed that there
was a significant difference between two the groundnut varieties Sohag 110 suppress Giza 6 at
most studied traits in both seasons. The foliar application of micronutrient levels had a significant
influence on all studied traits; 300ppm level was superior to all other treatments in both seasons.
Also the interaction between varieties and micronutrient levels had a significant impact on growth,
yield attributes and yield. The highest mean value of pod yield (4025.2 and 4162.9kg ha!) and oil
yield (1841.9 and 1940.2kg ha!) were obtained from the interaction between V2 x M2 (300ppm
micronutrient on Sohag 110 variety). The micronutrient concentration 500ppm gave the highest
value of Fe, Zn and Mn contents in both seed and straw. Saturated and unsaturated fatty acids
recorded the maximum value by applied 300ppm micronutrient concentration.

Keywords: Fatty acids composition, Groundnut, Micronutrients content, Yield attributes.

due to difference in genetic and their interaction

with environment (El- Far et al., 2016; Abdel-

Groundnut (4rchis hypogaea L.) is an important
oilseed and food legume crop of tropical and
subtropical world. It is the fourth most important
source of edible oil and the third most important
source of protein in the world. The groundnut
seed contain 45-50% oil, which is good from both
nutritive and culinary points of view as it contains
good quantities of MUFA (oleic acid, 40-50%)
and PUFA (linoleic acid, 25-35%), with high
oleic/linoleic ratio and relatively longer shelf life
(Chaiyadee et al., 2013). There was a significant
difference among different varieties of groundnut

Motagally et al., 2016).

Nutrient management was one of the most
important agronomic factors that affect the yield
of all crops. Inadequate and imbalance use of
nutrient is the major factors responsible for low
yields in groundnut (Singh, 1999). Groundnut
is relatively sensitive to the deficiency of iron
(Fe), zinc (Zn) and manganese (Mn) (Meena et
al., 2007). Therefore, it is most essential to pay
a great attention to the nutrition of groundnut to
enhance its productivity. The foliar application
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of micronutrients is still the mostly effective way
to get better nutrition in plants (El-Metwally et
al., 2018). In recent past, Iron is essential for the
maintenance of chloroplast structure and function
and it plays a significant role in basic biological
processes such as photosynthesis, chlorophyll
synthesis, respiration, nitrogen fixation, uptake
mechanisms (Kim & Rees, 1992). Zinc has specific
and essential physiological function in plant
metabolism and protein synthesis and biosynthesis
of growth substance such as auxin (Aravind &
Prasad, 2004). Manganese is important element for
synthesis many enzymes in plant (Millaleo et al.,
2010).

This work aim to assessing the response of
two groundnut varieties Giza 6 and Sohag 110 to
different micronutrients levels beside their effects
on groundnut growth, yield attributes, yield and
micronutrients content at peanut seed and straw
moreover fatty acids composition.

Materials and Methods

Experimental design and treatments

A field experiment was carried out at Arab
El-awamer Research Station Farm, Oil Crops
Department, Assiut Governorate, Agriculture
Research Center (ARC), Egypt, during the summer
0f2019 and 2020 seasons to study the evaluation of
micronutrients levels on two groundnut varieties.
The experiment was conducted out in a randomized
complete blocks design (RCBD) using split plot
design with three replications. The plot size was
10.5m? Seeds of two groundnut varieties Giza 6
(V1) and Sohag 110 (V2) were sown in hills 15cm
apart and thinning at 21 day after planting to secure
one plant/hill. Recommended doses of NPK were
applied as the following: Super phosphate (15.5%
P,O,) was added before sowing at a rate 71.43kg/
ha. Ammonium nitrate (33.5% N) was added
at a rate 142.86kg ha' divided into two doses.
Potassium sulphate (48% K O) was used at a rate
57.14kg ha''. Four different foliar spraying levels
of micronutrients combined between iron (EDTA,
6%), zinc (EDTA, 8%), and Manganese (EDTA,
13%) were applied twice at 30 and 60 days after
sowing and allocated horizontally in split plot as
the following:

1- MO (control spraying with water).

2- M1 (100ppm of each Fe, Zn and Mn).

Egypt. J. Agron. 44, No. 1 (2022)

3- M2 (300ppm of each Fe, Zn and Mn).
4- M3 (500ppm of each Fe, Zn and Mn).

Experimental soil

Soil composite samples were collected
before sowing at 30 cm of depth and analyzed in
Agriculture Research Center (Table 1). The soil
texture was determined according to Piper (1950).
The water saturation capacity, total calcium
carbonate, organic matter, electrical conductivity,
soil pH, soluble cations, soluble anions, total
nitrogen, available phosphorus and potassium
were measured according to Jackson (1973). The
diethylenetriaminepenta acetic acid extracting
(0.005sM DTPA, 0.1 TEA (triethanolamine),
and 0.01 M CaCl,, adjusted to pH 7.3) solution
(Lindsay & Norvel, 1978) was employed to extract
Fe, Mn, Zn and Cu as a potential indicator of plant-
available micronutrients from soil samples.

TABLE 1. Soil physico-chemical properties

Soil Property Value
Soil texture Sandy
Saturation percent (%) 26
Total CaCO, (g kg soil) 280
Organic matter (g kg soil) 3.8
EC (dS m™) 1.3
pH (1:2.5 water suspension) 7.70
Soluble cations(mmol 11):

<
Ca™* 6.06
Mg 433
Na* 1.88
K* 0.17
Soluble anions 1mmol£Li :
CO,; HCO; 3.30
Cl 4.24
SO, 4.89
Macronutrients (mgkg soil):
Total N 100
Available P 4.78
Available K 46

DTPA-extractable ( mg kg soil):

Fe 0.622
Mn 0.356
Zn 0.142
Cu 0.042

* Each value represents the mean of three replications

Measured traits
At harvest five randomly plant were taken from
each plot plant height (cm), number of pods per
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plant, pods weight per plant (g), seeds weight per
plant (g) and 100-seed weight were determine. Pods
yield was determined per experimental unit then
seed yield in kg ha! was calculated. Oil percentage
(%) in groundnut seeds was estimated by extraction
using Soxhlet apparatus and petroleum ether (bp 40-
60°C) as solvent according to AOAC (1995). Oil
yield in kg ha™! was estimated by the multiplication
of oil percentage by seed yield in kg ha'. Shelling
percentage (%) was estimated from seeds from 100
pods /100 pods weight (g) *100.

Plant analysis

Total Fe, Mn and Zn in straw and seeds of
groundnut in second season were determined by
using a nitric-perchloric acids mixture (HNO, +
HCIO,) according to the procedure of Tedesco et al.
(1995).

Fatty acids composition

Fatty acids composition was determined in the
second season of the experiment. Fatty acid methyl
esters were prepared from total lipid by using rapid
method according to the method of ISO 12966-2
(2017). Fatty acid methyl esters were injected into
(HP 6890 series GC) apparatus provided with a DB-
23 column (60m x 0.32mm x 25um). Carrier gas
was N2 with flow rate 1.5 ml/min, splitting ratio of
1:50. The injector temperature was 250°C and that
of Flame lonization Detector (FID) was 280°C. The
temperature setting was as follows: 150 C to 210°C
at 5°C /min, and then held at 210°C for 25min.
Peaks were identified by comparing the retention
times obtained with stander methyl esters.

Statistical Analysis

All data were statistically analyzed according
to technique of analysis of variance (ANOVA)
for the split- plot design with three replications
by means of “Genstat” computer software
package according to Gomez & Gomez (1984)
and least significant differences (L.S.D.) test was
used to compare treatment means at 5% level of
probability.

Results and Discussion

Growth, yield attributes and yield

Varity effect

Data in Table 2 showed that there was a
significant difference between two varieties [Giza
6 (V1) and Sohag 110 (V2)] Sohag 110 variety
surpassed Giza 6 in the most studied traits. It had
the highest mean values of plant height 37.5 and

31.02cm, number of pods plant! 31.94 and 29.28,
number of nodules plant' 96.4 and 121.7, straw
weight plant! 52.48g at first season, pod weight
per plant 34.68 and 46.95g, seed weight plant' 22.3
and 31g, shelling percentage 61.38% and 69.71%,
100 - seed weight 87.29 and 86.3g, pod yield of
3308.8 and 3336.4kg ha', oil percentage 50.56%
and 50.63% and oil yield of 1438.1 and 1459.3kg
ha'! in the first and second season respectively. This
may be due to genetic factors formed by the varieties
used moreover the interaction between varieties
and environment. These finding are in a good line
with Seadh et al. (2017), Abdel-Motagally et al.
(2016) and Mohammed et al. (2018) showed highly
significant difference among groundnut genotype-
by-season interaction for most of the traits studied.

Effect of micronutrients levels

Data in Table 3 highlighted that all studied traits
were affected significantly by applied micronutrients
Zn+Fe+Mn at level 300ppm (M2). It was superior
to all other treatments in this respect and registered
the highest mean value of all studied yield and
yield attributes. This treatment recorded 41.67 and
33.32cm plant height, 37.99 and 36.44, number
of pods plant!, 109.8 and 162 number of nodules
plant', 56.2 and 100.61g straw weight plant’, 40.4
and 50.26g pod weight plant', 25.13 and 39.72¢g
seed weight plant!, 59.75% and 78.82% shelling
percentage 82.06 and 81.79g 100 seed weight in the
first and second season respectively. Consequently
the highest mean value of groundnut seed yield and
oil yield were obtained from treatment M2 (3809.1
and 3997.4 for pod yield kg ha, 51.542% and 52.2%
for oil seed percentage, 1718.8 and 1848.3 for oil
yield kg ha'). This may be due the importance of
micronutrient for improving crop production, hence
zinc is involved in various enzymatic process which
helps in catalyzing reaction for improving crop
growth (Arabhanvi et al., 2015). Iron is a component
of cytochrome oxidase, chlorophyll and several
enzyme systems (Gyana & Sunita, 2015). Manganese
serves as a cofactor in most of the enzymes that
activate phosphorylation processes (Millaleo et al.,
2010). Moreover applied micronutrients at optimum
level and provide balance nutrition of Zn, Fe and
Mn that cause better crop growth (Damor et al.,
2019). These finding are in a good line with Singh
& Chaudhari (1997), Meena et al. (2007), Patel
et al. (2008), and Shete et al. (2018). On the other
hand the depressing effect of 500ppm of Zn, Fe and
Mn may be due to antagonistic interaction between
Zn, Fe and Mn with other nutrients in the soil, this
result are in harmony with Gobarah et al. (2006) and
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Noman et al. (2016) who recorded that by applied
5.0kg Zn ha'' significantly influenced on all growth
parameters and yield of groundnut, while increase in
Zn level beyond 5.0kg to be 7.5kg Zn ha™' resulted in
adverse effect on growth parameters, yield attributes
and yield this can be explained on the basis of law
of variable returns. So at 7.5kg Zn ha™', Zn becomes
excessive in relation to other inputs which had
antagonistic effect on different parameters due to
negative interaction with other nutrients in the soil.

Interaction effect of varieties and micronutrient
levels

For the interaction effect, the presented data in
Table 4 showed that the interaction between varieties
and micronutrient levels significantly affected on
most groundnut growth, yield and yield attributes
in both growing seasons. Thus, the highest mean
values of plant height (40.33 and 35.4cm) were
obtained from the interaction between V1 x M2 and
V2 x M2 in first and second season respectively.
Number of pods plant' and number of nodules
plant! were significantly affected by the interaction
between V2 x M2 (300ppm of Zn+Fe+Mn % Sohag
110 variety) in second season only which recorded
39.7g and 178.2 respectively. On the other hand, dry
weight plant” reacted significantly to the interaction
between 300ppm micronutrient level and Sohag
110 variety (V2) in first season only which recorded
61.44g. The highest mean value of pods weight
plant! 43.71 and 52.67g, seed weight plant' 27.59
and 44.4g, 100 seed weight 90.23 and 90.85g, pod
yield 40252 and 4162.9kg ha', oil percentage
51.677 and 52.34%, oil yield 1841.9 and 1940.2kg
ha! were obtained by interaction between V2 x
M2 (300ppm micronutrient on Sohag 110 variety)
in the first and second seasons respectively. The
improvement in yield parameters might be due to
owing to applied micronutrients at optimum level
which lead to significant increase in growth finally
leading to development of superior yield attributes.
The finding of Sisodiya et al. (2017) and Rajitha
et al. (2018) are in agreement with the present
investigation.

Zinc, Iron and Manganese contents at groundnut
seeds and straw

Variety effect

Data presented in Fig.l1 revealed significant
effect of variety on Fe, Zn and Mn contents in seed
and straw. Giza 6 (V1) recorded the highest value
of Fe content in seed and straw, respectively (177.1
and 173.1ppm), while Sohag 110 (V2) revealed the
highest value of Zn content in seed (49.65ppm) and
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there was non-significant effect among two verities
on Zn content at straw and Mn content at seed, V1
recorded the highest amount of Mn content at straw
(128.61ppm). this may be due to genotype behavior
and their interaction with environment condition
and applied nutrient these finding are in a good line
with Mahrous et al. (2015), El- Far et al. (2016), and
Abd El-Moneem & Said (2018).

Effect of micronutrients level

There is a significant effect of different
micronutrient level on Fe, Zn and Mn content
in seed and straw (Figs. 2 and 3). Maximum
concentration were recorded by application of 500
ppm of Zn+Fe+Mn (M3), this treatment recorded
184.8 and 185.6ppm Fe content in seed and straw,
50.99 and 35.34ppm Zn content in seed and straw,
136.9ppm Mn content in straw while there was
non-significant effect of micronutrient levels on Mn
content at groundnut seed. This might be attributed
to greater absorption of Fe, Zn and Mn by the crop
owing to higher availability in soil and due to
addition of micronutrient with higher concentration.
The results corroborate the findings of Arunachalam
et al. (2013), Abdel-Motagally et al. (2016), Damor
etal. (2019), and Nandi et al. (2020).

Interaction effect of varieties and micronutrient
levels

The results indicated that the interaction between
varieties and micronutrients levels had a significant
influence on Fe, Zn and Mn content in groundnut
seed and straw compared to the control (Figs. 4 and
5). The highest mean values of Fe content in seeds
and straw 187.9 and 188.5ppm were obtained by
application of 500ppm Zn+Fe+Mn (M3) on Giza 6
variety (V1), while maximum Zn content in seeds
and straw 53.9 and 35.03ppm were obtained by
applied M3 treatment on Sohag 110 variety (V2),
the highest Mn content in straw 139.3ppm were
obtained by applied M3 treatment on V1, while
there was non-significant effect among different
micronutrient levels and varieties on Mn content of
groundnut seed. This is to be logic since the same
trend was observed among two varieties and also
when increase the amount of micronutrient level as
mentioned before consequently increase the amount
of micronutrient content at groundnut seed and
straw. These findings are in agreement with those
obtained by Singh et al. (1990) reported that the
concentration of S, Zn and Fe in leaves and stems of
groundnut and their uptake increased significantly
due to addition of different iron and sulphur source
(Patel et al., 2008; Abdel-Motagally et al., 2016).
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F test:Fe content at seeds *, at straw *, Zn content at seeds *, at straw NS, Mn
content at seeds NS, at straw *

200
—= 180
g
2 160 H Fe content (ppm) at seeds
42 140
g 120 i Fe content (ppm) at straw
E 100 H Zn content (ppm) at seeds
-Eu 80 H Zn content (ppm) at straw
S 60
S 40 Mn content (ppm) at seeds
£ 20 i Mn content (ppm) at straw

0
Vi . V2
Variety

V1: Giza 6; V2: Sohag 110; *: significant; NS: Non-significant.
Fig. 1. Fe, Zn and Mn contents (ppm) in two groundnut varieties at seeds and straw

| LSDo.05: Fe cotent at seeds 0.903, Zn content at seeds 0.3713, Mn content at seeds NS |

H Fe content (ppm) at seeds ki Zn content (ppm) at seeds & Mn content (ppm) at seeds
200 - 181.1 184.8
180 | 1662 172.1
160 -
140 -
120 -
100 -
80 -
60 -
40 -
20 -

Fe, Zn and Mn contents (ppm)

Mo M1 M2 M3
Treatment

MO: Control; M1:100ppm of each Fe, Zn and Mn; M2: 3000f each Fe, Zn and Mn; M3: 500ppm of each Fe, Zn and Mn; NS: Non-significant.
Fig. 2. Effect of micronutrient levels on Fe, Zn, and Mn contents at groundnut seeds

LSDo.os Fe content at straw 0.4721, Zn content at straw 2.44, Mn content at straw
0.3146

H Fe content (ppm) at straw i Zn content (ppm) at straw & Mn content (ppm) at straw

200 185.6
176.9

180
160 |
140
120
100
80
60
40
20
0

Fe, Zn and Mn contents (ppm)

Treatment

MO: control; M1:100ppm of each Fe, Zn and Mn; M2: 3000f each Fe, Zn and Mn; M3: 500ppm of each Fe, Zn and Mn
Fig. 3. Effect of micronutrient levels on Fe, Zn and Mn contents at groundnut straw
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LSDo.05 : Fe content at seeds 1.608, Zn content at seeds 0.7525, Mn content at seeds NS |

172.4

180 -
160 -
140 -
120 -
100 -
80 -
60 -
40 -
20 -

Fe, Zn and Mn contents (ppm)

H Fe content (ppm) at seeds i Zn content (ppm) at seeds & Mn content (ppm) at seeds

200 - 1825 1879

VixMO0O VixM1 VixM2 VixM3 V2xMO V2xM1l V2xM2 V2xM3

The interaction between varieties and micronutrient levels

181.8
171.8 179.8

V1: Giza 6; V2: Sohag 110; MO: control; M1:100ppm of each Fe, Zn and Mn; M2: 300ppm of each Fe, Zn and Mn; M3: 500ppm of each

Fe, Zn and Mn; NS: Non-significant.

Fig. 4. Effect of the interaction between varieties and micronutrient levels on Fe, Zn and Mn contents measured

in groundnut seeds

| LSDo.os: Fe content at straw 0.587, Zn at straw 3.353, Mn at straw 0.5224 |

150

100

50

Fe, Zn and Mn contents (ppm)

H Fe content (ppm) at straw i Zn content (ppm) at straw & Mn cpntent (ppm) at straw

- 188.5
200 176

VixM0O VixM1l VixM2 VixM3 V2xMO V2xM1l V2xM2 V2xM3

The interaction between varieties and micronutrient levels

177.7 1826

V1: Giza 6; V2: Sohag 110; MO: control; M1:100ppm of each Fe, Zn and Mn; M2: 300ppm of each Fe, Zn and Mn; M3: 500ppm of

each Fe, Zn and Mn.

Fig. 5. Effect of the interaction between varieties and micronutrient levels on Fe, Zn and Mn contents measured

in groundnut straw

Effect of micronutrients on unsaturated fatty acids

Results of the effect of the varieties with
micronutrients on unsaturated fatty acids
interaction are presented in Table 5. The results
clearly showed that the rate of 300ppm foliar
application with micronutrients was recorded
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the maximum value with all unsaturated fatty
acids (Palmitoleic (C16:1), Heptadecenoic
acid (C17:1), Oleic acid (C18:1), Linoleic acid
(C18:2), Linolenic acid (C18:3) and Eicoaaenoic
acid (C20:1) were produced by the commercial
variety Giza 6 (V1) with values of 0.106, 0.086,
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40.27, 37.88, 0.058 and 1.167mg g’!, respectively
.The maximum value of the mentioned trait
(0.99, 0.112, 49.12, 30.35, 0.050 and 1.170mg
g') achieved by the interaction of promising
groundnut line Sohage 110 (V2) under 300ppm
(M2) foliar application with micronutrients on
all unsaturated fatty acids and its components
compared with the control treatment. These result
are in harmony with Sabra et al. (2020) recorded
that the unsaturated fatty acids significantly
affected by micronutrient foliar application
treatment and groundnut cultivars while the
highest value of oleic fatty acid recorded 51.44%
with Gregory cultivar by the treatment Zn + Mn
+ B foliar application treatment. The highest
concentration of unsaturated fatty acids was
found in Oleic acid (C18:1) followed by Linoleic
acid (C18:2) while the low concentration of
unsaturated fatty acids was observed by Linolenic
acid (C18:3) in V1 and V2.

Effect of micronutrients on saturated fatty acids
The commercial variety Giza 6 (V1) with
concentrations 300ppm (M2) foliar application
with micronutrients showed the highest relative
value to those of saturated fatty acids ( 0.038,
12.59, 0.114, 2.814, 1.295, 2.795 and 1.657mg
g') Myristic acid (C14:0), Palmitic acid (C16:0),
Margarinic acid (C17:0),Stearic acid (C18:0),
Arachidic acid (C20:0), Behenic acid (C22:0) and
Ligoceric acid (C24:0) ,respectively (Table 6).

These results are in agreement with the results
of promising peanut line Sohage 110 (V2) whose
recorded the maximum value of saturated fatty
acids 0.035,10.76,0.128,4.668,1.730,2.592 and
1.541mg g') Myristic acid (C14:0), Palmitic acid

(C16:0), Margarinic acid (C17:0),Stearic acid
(C18:0), Arachidic acid (C20:0), Behenic acid
(C22:0) and Ligoceric acid (C24:0) ,respectively
,with the micronutrients 300ppm.

Palmitic acid (C16:0) was the highest
concentration of saturated fatty acids .While
Myristic acid (C14:0) and Margarinic acid (C17:0)
were the low concentration in all oils,on the other
side Stearic acid (C18:0), Arachidic acid (C20:0),
Behenic acid (C22:0) and Ligoceric acid (C24:0)
were recorded the moderate concentration of
saturated fatty. These finding are in harmony
with Sabra et al. (2020) who illustrated that
the saturated fatty acids affected slightly by
micronutrient foliar application treatment and
groundnut cultivars.

Effect of micronutrients on saturated and
unsaturated fatty acids parameters:

The results showed that 300ppm (M2) foliar
application with micronutrients was highest
relative to those of all saturated fatty acids
parameters except MUFA/PUFA ratio parameter
compared with the control treatment with two
genotypes V1 and V2.

Total unsaturated the super wise of all saturated
fatty acids parameters, MUFA(Mono-unsaturated
fatty acids) and PUFA(Poly-unsaturated fatty
acids) and Total saturated were the moderate
of saturated fatty acids parameters, while S/U
ratio (Saturated/Unsaturated ratio) and MUFA/
PUFA ratio (Mono-unsaturated fatty acids/ Poly-
unsaturated fatty acids ratio) were recorded the
lowest value of all saturated fatty acids parameters.

TABLE 5. Effect of foliar application with micronutrients on unsaturated fatty acids

. A Heptadecenoic Oleic Linoleic Linolenic Eicoaaenoic

Variety Treatment Pzzlcn;l;?ll;lc acid acid acid acid acid
) (C17:1) (C18:1) (C18:2) (C18:3) (C20:1)

MO 0.083 0.063 39.25 36.77 0.041 1.029

M1 0.086 0.081 39.47 36.80 0.050 1.106

Vi M2 0.106 0.086 40.27 37.88 0.058 1.167
M3 0.104 0.071 39.64 37.11 0.051 1.117

MO 0.089 0.055 47.20 29.00 0.041 0.921

Ml 0.093 0.095 48.23 29.64 0.042 1.150

V2 M2 0.099 0.112 49.12 30.35 0.050 1.170
M3 0.094 0.069 48.47 29.51 0.048 1.163

V1: Giza 6; V2: Sohag 110; M0: Control; M1:100ppm of each Fe, Zn and Mn; M2: 300ppm of each Fe, Zn and Mn; M3: 500ppm of

each Fe, Zn and Mn.
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TABLE 6. Effect of foliar application with micronutrients on saturated fatty acids

Myristic Palmitic Margarinic  Stearic  Arachidic = Behenic Ligoceric
Variety Treatment acid acid acid acid acid acid acid
(C14:0) (C16:0) (C17:0) (C18:0) (C20:0) (C22:0) (C24:0)
MO 0.030 11.70 0.094 2.545 1.260 2.529 1.377
Vi M1 0.032 11.98 0.113 2.634 1.287 2.599 1.501
M2 0.038 12.59 0.114 2.814 1.295 2.795 1.657
M3 0.037 12.33 0.098 2.670 1.278 2.696 1.579
MO 0.032 10.66 0.090 3.186 1.499 2.308 1.333
V2 M1 0.034 10.74 0.102 3.364 1.603 2.527 1.407
M2 0.035 10.76 0.128 4.668 1.730 2.592 1.541
M3 0.034 10.71 0.125 3.589 1.513 2.511 1.471

V1: Giza 6; V2: Sohag 110; M0: Control; M1:100ppm of each Fe, Zn and Mn; M2: 300ppm of each Fe, Zn and Mn; M3: 500ppm of

each Fe, Zn and Mn.

TABLE 7. Effect of foliar application with micronutrients on saturated and unsaturated fatty acids parameters

Variety Treatment sa;l;lol't:tled uns::)l::zllted rsa/t[iJo MUFA PUFA MUI:‘I:t/iI:)UFA
MO 19.54 77.24 0.253 39.33 36.81 1.07
M1 20.14 77.58 0.260 39.56 36.85 1.07
Vi M2 21.30 79.57 0.268 40.38 37.94 1.07
M3 20.69 78.09 0.265 39.74 37.16 1.07
MO 19.11 77.31 0.247 47.29 29.04 1.63
M1 19.78 79.25 0.249 48.32 29.68 1.63
V2 M2 21.45 80.90 0.265 49.22 30.40 1.62
M3 19.95 79.18 0.252 48.56 29.56 1.64

V1: Giza 6; V2: Sohag 110; M0O: Control; M1:100ppm of each Fe, Zn and Mn; M2: 300ppm of each Fe, Zn and Mn; M3: 500ppm of
each Fe, Zn and Mn; S/U ratio: Saturated/Unsaturated ratio, MUFA: Mono-unsaturated fatty acids, PUFA: Poly-unsaturated fatty acids,
MUEFA/ PUFA: Mono-unsaturated fatty acids/ Poly-unsaturated fatty acids ratio.

Conclusion

In conclusion, difference among two groundnut
varieties Sohagll0 variety surpassed Giza6
in the most studied traits. Micronutrient foliar
spray ( Fe, Zn and Mn) at 300ppm could be
considered a convenient strategy for improving
groundnut growth, yield, yield attributes
The contribution of groundnut two varieties
interaction with different micronutrient levels,
indicating the predominate influence of the most
groundnut growth, yield and yield attributes.
Highest pod yield 4025.2 and 4162.9kg ha
was recorded by interaction between V2 x M2
(300ppm micronutrient on Sohag 110 variety).
Micronutrient foliar spray (Fe, Zn and Mn) at
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500ppm resulted in marked improvement in Fe,
Zn and Mn contents. Favorable effect of (Fe,
Zn and Mn) at 300ppm was also significant on
saturated and unsaturated fatty acid.
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