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Abstract: Two field trials were carried out during the two successive summer seasons of 2002 and 2003
in South AL-Tahrir sector, AL-Behaira Governorate, Egypt to study the effect of phosphorus fertilizer rates
(30 and 60 kg P2O5/fad and foliar spraying with zinc (tap water (control), 0.50, 0.75 and 1.00g/L) on growth,
yieldand its components as well as seed quality of groundnut (Giza 6 cv) grown in newlyreclaimed sandy soil.
The results showed that increasing rate of phosphorus fertilizer from 30 to 60 kg P 2O5/fad significantly
increased vegetative growth, yield and its components as well as seed quality i.e. protein content and NPK
percentages, while oil percentage did not reach to the level of significant by increasing the P rate. Foliar
spraying with zinc levels had a significanteffect on groundnutgrowth, yield and its components as well as seed
quality. It was observed that the most of the characters under study increased significantly by the interaction
between phosphorus fertilizer and foliar spraying with zinc expect dry weight of stem, P and oil percentages.
It could be concluded that the highest yields of seed, oil and protein (1408, 633 and 368 kg/fad), respectively
were obtained by application of 60 kg P2O5/fad with foliar spraying with 1.00g/L zinc.
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INTRODUCTION

Groundnut (Arachis hypogaea L.) is an important
summer oil seed crop and food grain legume, it contain
about50% oil, 25-30% protein, 20% carbohydrate and 5%
fiber and ash which make a substantial contribution to
human nutrition[1].

Recently, this crop has been given great attention
from Government as well as from the scientific institutes
due to its suitability for grown in the new reclaimed sandy
areas.

Phosphorus element is an essential nutrient for crop
growth and high yield with good quality. In this respect.
Nasr-Alla et al.,[2] reported that increasing the rate of PK
as single or in combined application increased number
of branches/ plant, yield of pods/plant and per fad of
peanut. In addition, El-far and Ramadan[3] indicated that
application of 46.6 kg P2O5 /fad and 36 kg K2O/fad gave
the highest effect on yield and its attributes. Similarly, Ali
and Mowafy[4]) found that adding phosphorus fertilizer
caused significant increase in seed yield and all their
attributes. Recently, El-Habbasha et al.,[5] reported that
increasing phosphorus levels increased each of leaves
and stem weight/plant, number of pods and seeds/plant,
weight of pods and seeds /plant, 100-seed weight, seed
and oil yields, oil percentage, seed protein content as well
as NPK contents.

The soil of the south AL-Tahrir sector like the sandy
texture soils are characterize very loworganic matter, low

water holding capacity and high nutrient leaching losses.
The occurrence of Zn deficiency in semiarid regions. It is
well known that such soil factors are known to limit
mobility and availability of soil-Zn or fertilizer-Zn to
plant roots[6]. Therefore, zinc deficiency is a common
feature in many climaticregions, particularly in sandy soil
and it causes severe decreases in yield and quality of
groundnut.

Zinc functions in plants are largely associated with
activity. It plays as an activator of several enzymes in
plants and is directly involved in the biosynthesis of
growth substances such as auxin which produces more
plant cells and more dry matter that in turn will be stored
in seeds as a sink. Thus the increase seed yield is more
expected[7].

Some investigators reported that foliar spraying
with zinc could correct zinc deficiency, improve growth,
yield and seed quality of groundnut. Darwish et al.,[8]

found that application of 48kg K2O /fad combined
with spraying zinc (1000 ppm zinc sulphate) gave the
highest seed and oil yields per fad and protein
percentage. Furthermore, Ali and Mowafy[4] observed
that application of foliar spray with Zn (2%) slightly
improved peanut yield and its attributed as well as
quality. Recently, Thalooth et al.,[9] indicated that foliar
spraying with Zn had a positive effect on yield and yield
attributes of sunflower plants.

Therefore, the objective of the present study was to
improve the vegetative growth, yield and seed quality of
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groundnut grown in newly reclaimed sandy soil by use
phosphorus fertilizer and foliar spraying with zinc.

MATERIAL AND METHODS

Two field experiments were carried out at newly
reclaimed sandy soil in South AL-Tahrir sector,
AL-Behaira Governorate, Egypt during the two
successive summer seasons of 2002 and 2003 to
study the effect of phosphorus fertilizer rates and foliar
spraying with zinc on growth, yield and its components
as well as seed quality of groundnut plants.

The experimental soil (0-30 depth) was analyzed
according to the method described by Jackson[10]. Soil
texture was sandy and having the following
characteristics: sand94.7%, pH 8.6, Organicmatter 0.8%,
CaCO3 2.4%, EC 0.13 mmhos/cm3, available N 18.0
ppm, available P 18.0 ppm, available K 104 ppm and
available Zn 0.05 ppm.

Groundnut ( Arachis hypogaea L. ) variety Gize 6 cv
was inoculated just before sowing with the specific
rhizobiumbacteria inoculants. Seeds of peanut were sown
in the first week of May in the two successive seasons.

Phosphorus fertilizer, as Calcium superphosphate
(15.5% P2O5) was added during the seed bed preparation
at rate of 30 and 60 kg P2O5 /faddan. Potassium sulphate
(48% K2O) at the rate of 50 kg/fad was applied at sowing.
Nitrogen fertilizer was added at a rate of 30 kg N / fad as
ammonium sulfate (20.6%N) in two equal portions, the
first half at sowing and the second after 30 days
later. The normal cultural practices for groundnut were
applied as recommended in the district. Sprinkler
irrigation was applied as plants needed. Groundnut
was manually harvested on September 10th and 14th in
the first and second season, respectively.

The experimental design was split-plot in four
replications and the plot area was 10.5 m2 consisting of
five rows (3.5m length and 60 cm between rows).

Two rates of phosphorus fertilizer were arranged in
the mainplots, while the four concentrations of zinc were
randomly distributed in the sub plots. The experimental
treatments can be described as follows:
A-Main plots
 (P 1): 30 kg P2O5 /fad
 (P 2): 60 kg P2O5 /fad
B-Sub plots
 Control (foliar spraying with tap water)
 0.50 g/litre chelated zinc (EDTA).
 0.75 g/litre chelated zinc
 1.00g/litre chelated zinc

Foliar spraying with Zinc was done twice at
vegetative stage (30 days after sowing) and at pod
development period (50 days after sowing) at the rate of
400 L/fad. Sample of vegetative growth were taken after

75 days from sowing to determine the dry weight of
leaves and stem (g).

At harvest, ten plants of the middle two rows were
taken randomly to determine the yield components as
follows: Number of pods per plant, number of seeds per
plant, weight of pods per plant (g), weight of seeds per
plant (g) and 100-seed weight (g).

Whole plot was harvested and the pods were air
dried to calculate seed yield per faddan. Oil and protein
yields were calculated per faddan.

Chemical analysis: Seed content of NPK was
determined using the methods described by Chapman
and Pratt[11] and protein content calculated by multiplying
N% by 6.25. Seed oil content was determined according
to A.O.A.C[12]. All data were statistically analyzed
according to Snedecor and Cochran[13]. The combined
analysis was conducted for all data of the two seasons
according to Steel and Torrie [14]. The least significant
differences (L S D) were used to compare the means.

RESULTS AND DISCUSSIONS

Vegetative growth: Data presented in Fig.1, 2 indicated
that increasing phosphorus fertilizer from 30 to 60 kg
P2O5/fad significantly increased either dry weight of
leaves or stem. Increases in the dry weight of the
previous characters with increasing P rates may be due
to that phosphorus is known to help developing a more
extensive root system and thus enabling plants to
extract water and nutrients from more depth. This, in
turn, could enhance the plants to produce more
assimilates which was reflected in high biomass. Similar
results were obtained by Tomar et al.,[15] Tiwari et al.,[16].
El-Habbasha et al.,[5] reported that increasing phosphorus
rates increased dry weight of leaves and stem/plant.

Foliar spraying with zinc had significant effect
on dry weight of leaves and stem per plant at 75
days after sowing Fig. 1, 2. Increasing zinc level
from 0.50 to 1.00 gm/L significantly increased the
above-ground biomass. Foliar spraying with zinc
encouraged the vegetative growth and increased the
plant capacity for building metabolites. Such response
may be due to that zinc is known to play an activator of
several enzymes in plants and is directly involved in the
biosynthesis of growth substances such as auxin
which produces more plant cells and more dry matter.
Similar results were obtained by Darwish et al.,[8],
Tomar et al. ,[15], Malewar et al.,.17], Tripathy et al.,[18]

and Shankar et al.,[19].
Increasing P fertilization up to 60 kg P2O5/fad and

zinc concentration up to 1.00g/L increased dry weight
of leaves and stem, however this increasing was
significant on dry weight of leaves only.These results
indicated that foliar nutrition of groundnut plants with
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Fig. 1: Effect of phosphorusand foliar spraying with zinc
on dry weight of leaves.
LSD at 5%, P=1.29, Z=0.32, PxZ=0.45

Fig. 2: Effect of phosphorusand foliar spraying with zinc
on dry weight of stem.
LSD at 5%, P=1.08, Z=0.68, PxZ=N.S

Zn may increase the efficiency of phosphorus
utilization and enhancing the vegetative growth. The
results were supported by Darwish et al.,[8] and Thalooth
et al[9].

Yield and yield components: Data presented in Table 1
showthat phosphorus fertilizer rates exhibited significant
effect on number of pods and seeds /plant, weight of pods
and seeds /plant, 100-seed weight as well as seed, oil and
protein yields/fad.

Increasing phosphorus fertilizer rates from 30
to 60 kg P2O5/fad increased all yield components. Such
favorable effects on yield and yield traits could be
attributes due to the stimulation effects of P on number
and weight of nodules and nitrogen activity which in
turn reflected positively on groundnut yield attributes[20].

Furthermore, the increment in yield due to
phosphorusfertilizer maybe attributed to theactivation of
metabolic processes, where its role in building
phospholipids and nucleic acid in known[21].

Several investigators emphasized such respond
to P. El-Far and Ramadan[3], Ali and Mowafy[4] and Tran
Thi Thu Ha[22]. El-Habbasha et al.,[5] reported that
increasing phosphorus levels increased each of number
of pods and seeds/plant, weight of pods and seeds/
plant, 100-seed weight as well as seed and oil yields.

Foliar spraying with zinc had significant effect on
yield and yield components (Table 1). Increasing zinc
levels from 0.50 to 1.00gm/L significantly increased
number of podsand seeds/plant, weight of pods and seeds
/plant, 100-seed weight, as well as seed, oil and protein
yields/fad.Suchincrease in seed groundnutyield/fad with
zinc spraying might be due to the increase in number of
pods and seeds/plant, weight of pods and seeds/plant as
well as 100-seed weight. The beneficial effect of zinc
fertilizer could be attributed to its vital role activity in
the function of enzymes for the biological processes in
plants which lead to increase in yield components[7].

In this concern Ved et al.,[23] stated that foliar applied
zinc enhances photosynthesis at early growth of plants,
improves nitrogen fixation, grain protein and yields of
mungbean plants. Moreover, the positive responses of
groundnut yield to foliar nutrition with zinc were
reported by Ali and Mowafy[4], Darwish et al.,[8], Krishna
et al.,[24]. Recently Thalooth et al., [9] on sunflower
reported that foliar spraying with Zn either once or twice
significantly increased most yield parameters.

Concerning the interaction effects between different
ratesof phosphorus fertilizer and foliar spraying with zinc
on yield and yield components, data in Table 1 indicated
that increasing of P and Zn level tended to increase both
yield and yield components of groundnut. The highest
yieldsof seed, oil and protein (1408, 633and 368 kg/fad),
respectively were obtained by application of 60 kg
P2O5/fad with foliar spraying with 1.00g/L zinc.

This means that the interaction of P fertilizer and
foliar spray with zinc may enhance plant utilization of
nutrientsand water which was reflected in a good growth
and biological yield. These results are in full agreement
with those obtained by Ali and Mowafy[4]. In addition,
Thalooth et al.,[9] concluded that increasing the level of
phosphorus fertilization to 48 kg P2O5/fad and foliar
spraying with zinc had a favorable effect on enhancing
growth and yield of sunflower plants grow under salinity
condition

Chemical constituents: Table 2 indicated that
increasing rate of phosphorus fertilizer from 30 to 60
kg P2O5/fad significantly increased protein content, N,
P and K%. While, oil percentage did not reach to the
level of significant by increasing the P rate. The
results were supported by El-Habbasha et al., [5] and
Darwish et al.,[8].Foliar spraying with zinc had significant
effect on chemical constituents including protein
content, NPK% as well as Oil% Table 2. Increasing zinc
concentration from 0.50 to 1.00 g/L significantly
increased the characteristics chemical constituents.
These results proved the fact that the success of
foliar mode of application is governed by the
availability of nutrients in soil where nutrient
absorption is restricted[9].
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Table 1: Effect of phosphorus fertilizer and foliar spraying with zinc on yield and its components of groundnut plants (average 2002 and 2003).
Number of Weight of
---------------------------- ------------------------------ Weight of Yield of
pods seeds pods seeds 100 seed (kg/fad)

Treatments Characters per plant per plant per plant (g) per plant (g) (g) Seed Oil Protien
Tap water 31.25 44.22 44.75 26.03 60.53 1031 456 251

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.50 g/L 33.00 48.00 46.99 28.13 64.20 1071 478 273

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P1 0.75 g/L 38.75 63.73 48.13 32.05 77.50 1243 555 319
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 g/L 41.75 70.60 51.96 35.65 80.15 1364 611 353
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 36.19 56.64 47.96 30.47 70.60 1177 525 299
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tap water 32.75 51.92 46.22 28.33 66.38 1107 493 283
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.50 g/L 40.00 61.39 50.75 30.20 70.30 1206 538 309
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P2 0.75 g/L 41.00 68.06 51.80 34.50 79.95 1291 577 335
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 g/L 43.00 72.45 52.92 36.03 82.48 1408 633 368
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 39.19 63.46 50.42 32.27 74.78 1253 560 324
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Foliar spraying with zinc

Tap water 32.00 48.07 45.48 27.43 63.45 1069 475 267
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.50 g/L 36.50 54.86 48.87 29.41 67.25 1138 508 291
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.75 g/L 39.88 65.90 49.96 33.36 78.73 1267 566 327
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 g/L 42.38 71.52 52.44 36.73 81.32 1386 622 360
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L S D at 5%
Phosphorus fertilizer(P) 2.03 3.03 1.97 1.45 3.13 68 22 21
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Foliar spraying with zinc(Z) 1.64 2.99 2.04 0.91 2.06 62 13 19
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P*Z 2.31 4.23 2.88 2.28 3.65 87 18 27
P1: 30 kg/fad (P2O5) P2: 60 kg/fad (P2O5)

Table 2: Effect of phosphorus fertilizer and foliar spraying with zinc on some chemical constituents of seed groundnut (average 2002 and 2003)
Percentages of

Protein ---------------------------------------------------------------------------------------
Treatments Characters content Oil N P K

Tap water 24.35 44.20 3.896 0.885 0.721
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.50 g/L 25.49 44.63 4.079 0.922 0.744
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P1 0.75 g/L 25.66 44.63 4.105 0.929 0.757
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 g/L 25.88 44.65 4.141 0.934 0.763
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 25.35 44.52 4.055 0.918 0.746
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tap water 25.56 44.52 4.089 0.903 0.732
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.50 g/L 25.63 44.62 4.100 0.944 0.753
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P2 0.75 g/L 25.95 44.70 4.152 0.949 0.778
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 g/L 26.15 44.97 4.184 0.957 0.806
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 25.82 44.70 4.131 0.938 0.767
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Foliar spraying with zinc
Tap water 24.96 44.36 3.992 0.894 0.727
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Table 2: (Continue).
Percentages of

Protein ---------------------------------------------------------------------------------------
Treatments Characters content Oil N P K
0.50 g/L 25.56 44.63 4.090 0.933 0.749
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.75 g/L 25.81 44.67 4.129 0.939 0.768
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1.00 g/L 26.02 44.81 4.463 0.946 0.785
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Phosphorus fertilizer(P) 0.34 N.S 0.032 0.022 0.015
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Foliar spraying with zinc (Zn) 0.19 0.25 0.014 0.007 0.007
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P*Zn 0.27 N.S 0.020 N.S 0.011
P1: 30 kg/fad (P2O5) P2: 60 kg/fad (P2O5)

In addition the interaction effects between different
rates of phosphorus fertilizer and foliar spraying
with zinc on protein content, K and N % was
significant. On the other hand, the interaction between
the two factors was insignificant on P and oil %.The
highest values of protein content (26.15), N% (4.184)
and K% (0.806) were obtained with P fertilizer
rate of 60 kg P2O5/fad and foliar spraying with 1.00
g/L zinc. These results may be due to the beneficial
effect of P and Zn on metabolic processes and growth
which in turn reflected positively on chemical content of
groundnut seed.

From these results, it can be concluded that foliar
spraying with 1.00g/L zinc and application of 60 kg
P2O5/fad could improve the vegetative growth, yield and
seed quality of groundnut under the condition of this
experiment.
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