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ABSTRACT

A field experiment was carried out on a newly reclaimed sandy soil under sprinkler irrigation at
Ismailia Agricultural Research Station, with peanut plants {4rachis hypogaea) Giza 5 cultivar, during
2009, to assess the effect of (compost, FYM) and (gypsum and bentonite shale)} with zinc and boron as
micronutrients on some hydrophysical and fertility status of sandy soil (bulk density, total porosity,
hydraulic conductivity, moisture constants and nutrients retained) at maximum vegetative growth
stage (90 days after sowing) as well as vegetative growth, yield and its attributes of the studied crop,
i.e., seed& foliage yields, weight of 100 seeds, seed oil, protein and N, P, K, Zn, and B content. The
applied rate of organic soil amendment individual or in combined treatments was 12.5 tons fad™., and
inorganic one at a rate of 10 ton fad™”., which were thoroughly mixed with the 5 cm soil surface layer.
The applied rates of zinc and boron as micronutrients individual or incombined treatments were at a
rate of 500 g fad' as foliar application at two times. The results obtained indicated that the applied
inorganic soil amendments (compost or FYM either individual or in combined treatments zinc+boron)
showed significant and positive improvements in both soil characteristics and the grown peanut yield
parameters under investigation, with a significant superior for the combined treatments. It is evident
that the applied organic and inorganic amendments, either as individual or in combined treatments
with zinctboron, caused many of the beneficial effects on soil hydro physical and fertility status as
well as plant parameters, since organic and inorganic conditioning partially capable to retain water and
nutrients for growing plants due to containing organic acid and structures, which would act as
complexing agent, thus minimizing the loss of nutrients by leaching. These chelating agents, through
phenolic and carboxylic active groups for micronutrients and water molecules (organic one), are
considered as a storehouse with easily or available to be taken by plant roots, and this reflected
positively on development of yield and its attributes for studied peanut crop cultivated under sprinkler
irrigation system.
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INTRODUCTION

The main mechanical constituent of sandy
soil is the sand fraction, which is not partially
capable to retain neither water nor nutrients for
growing plants. Accordingly, these soils are
poor not only in the nutrient-bearing minerals,
but also in the organic contents which are a
storehouse for the essential plant nutrients. In

* Corresponding author: Tel. : +201006412373
E-mail address: heba42910@jmail.com

addition, the occurrence of inadequate water
retention under severe conditions, causes the
productivity crops to decrease markedly
(Metwally and Khamis, 1998).The beneficial
effect of organic material is more related to a
direct effect on the retention function because of
its hydrophilic nature, coupled with the
processes of infiltration, runoff, erosion,
chemical movement and crop growth. El-Sedfy
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(2002) and Qi et al (2004) found that
application of bentonite at the rate of 24 Mg/ha
followed by organic compost at a rate of 24
Mg/ha gave the greatest beneficial effect of
sandy soil characteristics. Moreover, application
of organic matter had an indirect effect on
modification of soil structure that influences the
water movement into and out of as well as
within the soil, and thus affects the quantity of
water retaining in the soil.

Application of organic materials, as a soil
management, is of direct relevance since it has
drastic effects on some soil properties which
reflect positively on growing crops, in
particular, their growth, yield and yield quality
(Celik et al., 2004 and Ertli et al., 2004). Peanut
is one of the most important summer oil crops in
Egypt due to its application to grow on newly
reclaimed desert sandy soils besides being an
important seed crop of high nutritive value for
human consumption and industrial purposes
(Dorenbos et al, 1979). In relatively coarse
textured soils, however, peanut needs,
fertilization with different plant nutrients as well
as gypsum as a soil amendments and source of
Ca and S for enhancing the vegetative growth.
In addition, the released Ca and S from gypsum
are often considered a yield limiting factor for
pod growth and increasing peg strength.In this
concern, Beech et al. (1987) reported that as
increase in peanut seed yield was achieved as a
result of applying 112 kg gypsum/ha due to
improving the shelling percentage by 2.2%.
Also, Sharma et al (1992) found that
application of gypsum at a rate of 270 kg/ha
increased the pod yield significantly by 537
kg/ha (22%). David et al. (2001) and Borhamy
(2005) pointed out that application of Ca
significantly increased pod yield of peanut, and
in turn increased the yield of seeds. To increase
the production, it is essential to grow the
recently released large seeded peanut, using
latest fertilizer recommendations (Singh et al.,
2009).

Dallas (1994) stated that boron is a highly
mobile element that rapidly leaches from the
soil. Boron deficiency often results in internal
nut damage known as "hollow-heart,” which
greatly reduces the quality and value of the crop.
In hollow-heart, the insides of the kernels are
discolored and abnormal. Peanuts with hollow-

heart do not fare well in the market because of
their off-flavor and short shelf-life. Boron is
necessary for normal fruiting of the peanut
plant. When boron levels become very low and
no supplemental boron is applied, fruiting does
not take place. In severe cases of boron
deficiency, yield can be almost wiped out. A
strong indication of severe boron deficiency is
split limbs. Zinc application to peanuts has not
been shown to increase yields or grades. Zinc
deficiency is associated with high soil pH and
high available phosphorus. Zinc toxicity will
more likely be diagnosed on peanuts grown on
sandy soils rather than on clayey soils.

This study was conducted to assess the effect
of applying some natural organic and inorganic
materials as soil amendments  with
micronutrients (zinc and boron) for improving
soil characteristics of sandy soils, and in turn for
maximizing the peanut seed yield and its
quality.

MATERIALS AND METHODS

A field experiment was carried out on peanut
{Arachis hypogaea) Giza 5 cultivar grown on a
newly reclaimed sandy soil at El-Ismailia
Agricultural Research Station., Disturbed and
undisturbed soil samples were collected from
the initial state of the experimental soil at a
depth of 0-30 cm for determining the main
physical (i.e., particle size distribution, particle
density, dry bulk density, total porosity,
hydraulic conductivity and soil moisture content
at available water range) and chemical
properties (ie, pH in 1: 2.5 soil water
suspension, soluble ions in soil paste extract,
ESP, CaCO; and organic matter contents)
according to the standard methods outlined by
Black et al. {1965) and Page et al. (1982). In
addition, the nutrients status in soil, however,
available N, P and K were extracted and
determined according to Jackson (1973) and
Soltanpour and Schwab (1977). Also, available
micronutrients (Fe, Mn, Zn, and Cu) were
extracted using ammonium bicarbonate DTPA
extract according to Lindsay and Norvell (1978),
and measured by using Atomic Absorption
Spectrophotometer. The obtained data of the
studied soil properties and nutrients status are
presented in Table 1.
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Table 1. Some physical, chemical and fertility characteristics of the studied soil
Soil characteristic Value Soil characteristic Value
Particle size distribution%o: Soluble cations (soil paste, m mole/1):
Sand 894  Ca*' 0.49
Sitt 760  Mg" 0.80
Clay 3.00 Na' 0.78
Textural class Sand K 0.25
Soil chemical properties: Soluble anions (soil paste, m mole./1):
pH (1:25 soil water suspension) 7.71 COs* 0.00
CaCO; g/kg 1.80 HCOy 1.85
Organic matter g/'kg 0.25 cr 0.20
SO~ 0.27
Soil physical properties: Available macro & micronutrients mg/kg:
Bulk density Mg/ cm’ 147 N 50.0
ESP 4.92 P 2.85
Total porosity % 69.75 K 55.1
Hydraulic conductivity cmh’ 11.39 Fe 3.89
Soil moisture at field capacity % 17.18 Mn 0.89
Soil moisture at wilting point % 10.46 Zn 0.48
Available Water % 7.21 Cu 0.05

The field experiment started, afier winter
wheat, at summer season of 2009. The applied
localy soil amendments were represented by
organic compost (composted plant residues),
farm yard manure (FYM), enrich bentonite and
gypsum shales. The main physical, chemical and
nutrient status of the soil amendments were
determined according to the above mentioned
methods, besides semi-quantitative of clay
minerals for bentonite shale, which was carried
out on the basis of visual estimates of X-ray
diffraction intensity from test samples and
standard mixtures of clay fractions according to
Jackson, (1973) data are illustrated in Table 2.
The applied treatments were performed as solely
or combined treatments with foliar sprayed zinc
and boron in fixed plots, with an area of 10.5 m’
for each plot, arranged in a split-split design,
with three replicates, as follows:

1. Untreated soil.

2, Organic compost,
residues and FYM

3. Inorganic treatments,
bentonite shale.

4. Micronutrients (zinc and boron) at a rate of

500 g fad™.

* Organic compost at a rate of 12.5 Mg fad™.

* Ben]tonite and gypsum shale at a rate of 10 Mg
fad™.

i.e, composted plant

ie, gypsum and

The tested soil amendments were added to
the experimental soil plots during their
preparation for planting, where the plots were
ploughed twice in two ways and received 13 kg
p fad', as calcium superphosphate 6% P.
Peanut seeds (Giza 5) were sown under sprinkler
irrigation system at last of May 2009. Nitrogen
as ammonium sulphate (20.6%N) and potassium

‘as potassium sulphate 40% K were added at the

rates of 50 kg N/fad., as basal dose and 30 kg K
fad™., respectively, in two equal doses, i.e., after
1 and 2 months of planting. The other
agronomic practices, except irrigation and
organic fertilization, have been followed
according the usual methods being adapted for
peanut crop.

Soil samples were collected from a depth of
0-30 c¢cm of each plot at 75 days of sowing
(figure maximum vegetative growth stage of
peanut) for identifying impact of the applied
treatments on some soil physical properties (i.e.,
bulk density, hydraulic conductivity and
available water range) and the nutrients status
(i.e., available contents of N, P, K, Zn and B) in
the treated soil plots. Available macro nutrients
of N, P and K were extracted by 1% potassium
sulphate, 0.5 M sodium bicarbonate and 1.0 M
ammonium acetate, respectively according to
Jackson, 1973, Chapman and Pratt, 1961 and
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Table 2. Characteristics of the studied organic and inorganic soil amendments

a. Organic amendments

Organic Compost Farmyard Manure
Characteristic Value Characteristic Value
pH (1:10 water suspension) 7.15 pH (1:10 water suspension) 8.04
Bulk density Mg/ cm® 497 Bulk density Mg/ cm® 358
Moisture content% 35.07 Cellulose g kg 38.3
EC (dS m™, 1:10 water extract) 2.34 Lignin g kg™ 13.8
CEC ¢ mol, kg 28.81 Moisture content% 35.07
Organic matter g kg™ 49.44 EC (dS/m, 1:10 water extract) 1.91
Organic carbon g kg’ 28.8 CEC (m mol, L™) 20.11
Total N g kg™ 1.63 Organic matter g kg’ 49.44
C/N ratio 17.7 Total carbon g kg™ 25.9
Total P g kg™ 0.42 Total N g kg 1.73
Total K g kg’ 3.07 C/N ratio 20.4
Available nutrients (mg kg) Available nutrients (mg kg™)
N 674 N 580
P 756 P 675
K 704 K 304
Fe 41.93 Fe 970
Mn 23.8 Mn 531
Zn 19.84 Zn 16.04
Cu 1.41 Cu 4.90
B 0.25 B 0.11
b. Inorganic amendments
Bentonite shale Gypsum shale
Characteristic Value Characteristic Value
pH (1:2.5 water suspension) 7.39 pH (1:2.5 water suspension) 7.7
CEC (meq{ 100 g shale) 64.1 Total components of shale %
EC (dS m™, paste extract) 7.12 CaSQ, .2H, O % 97.00
CaCO; % 0.35 Soluble salts % 4.63
Gypsum % 0.14 CaCO0; % 5.46
Particle size distribution % Organic matter % 0.11
Sand 2.74 Ca®** 23.3
Silt 9.81 Cr 1.2
Clay 87.45 NaCl 0.2
Semi-quantitative analysis of clays % Physical properties%
Smectites 71.3 Sand 4.85
Kaolinite 9.56 Less than 2mm 90
Illite 6.7 Less than 1mm 50
Vermiculite 5.93 Purity 97
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Black et al. (1965). Available micronutrients
(i.e. Fe, Mn Cu and Zn) were extracted by
DTPA according to Lindsay and Norvell (1978)
and measured by using the Atomic Absorption
Spectrophotometer. Boron was extracted from
plant by wet digestion and from soil by hot
water and was measured colorimetrically by
Azomethine-H method using the
Spectrophotometer according to Chapman and
Pratt (1961).

Water salinity and sodicity classes were
according to Ayers and Westcot (1985). Data in
Table 3 indicated that irrigation water lies in the
first category of non-salinity problem, and no
sodicity problem "C181".

Water use efficiency (WUE), which
calculated using the equation of Vites (1965) for
grain yield, as follows:

WUE= (Seed yield in kg) + (fad./actual
consumptive use in m*/fad.)

At harvest (end of September 2009), pod and
straw yields of peanut were determined from
each plot. Peanut pods were dried to separate
seeds, and samples were dried and weighted to
determine seed yield as well as seed quality (i.e.,
weight of 100 seeds, crude protein, oil and
nutrient contents). Seed samples were dried,
ground and digested according to Thomas e? al,
(1967), then subjected to the determination of N,
P, K, Zn and B by using the standard methods
described by Chapman and Pratt (1961). Crude
protein of peanut seed was calculated by
multiplying total N-content by 6.25 (Deyoe and
Shellenberger, 1965). Oil content of peanut seed
was determined by using solvent extraction
method in Soxhlets apparatus with N-hexane as
solvent according to AOCS (1964). Micronutrients
were determined according to AOAC (2005)
and measured spectrophotometrically using the
Atomic Absorption Spectrophotometer.

The obtained data of soil and plant
characteristics were statistically analyzed
according to the methods suggested by Gomez
and Gomez (1984) using the LSD. at a 0.05
level of significance.

RESULTS AND DISCUSSIONS

The current work may be helpful for
identifying the mot efficient soil agro-
management practices of some newly reclaimed

soils for maximizing their productivity,
especially for soils which are partially capable to
retain neither water nor nutrients for growing
plants. In addition, these soils are poor not only
in the nutrient-bearing minerals, but also in
organic matter, which are the storehouse plant
nutrients, thus in turn to these soils as low
productivity. (Moustafa et al., 2005).

Hydrophysical Status

The identified changes in the studied
hydrophysical properties of sandy soil under
consideration as related to the application of
organic soil amendments during the summer
season is presented in Table 4.

In general, the studied soil characteristics
responded markedly to all the tested treatments
added either individually or together under
peanut cultivation during the summer season.
Data also indicated that the individual and
combined treatments showed a positive effect
for improving the soil characteristics, i.e., the
values of bulk density and hydraulic
conductivity were decreased, whereas total
porosity and retained moisture at field capacity,
wilting point and available range as well as
available nutrient contents (N, P, K, Zn and B)
increased with increasing the applied organic
soil amendments.

Soil bulk density and total porosity

The results obtained in Table 4 show that the
applied organic soil amendments as individual
or combined treatments play a positive role, i.e.,
reducing soil bulk density vs increasing total soil
porosity. This increase involves an increase of
storage pores in the sandy soil. Organic material
partially covered the walls interconnected pores
(Amjad et al,, 2010), which are usually most
common in such soils.

Hydraulic conductivity and soil moisture
constants

The pronounced decrease in hydraulic
conductivity in soil may be attributed to a
creation of micro pores, and a dominance of
meso and micro pores. These results are in
agreement with those of El-Fayoumy and
Ramadan (2002). Concerning changes in
available water range, field capacity and wilting
point, the soils treated with inorganic soil
amendments ( FYM and compost) showed



500

El-Shahawy, er al.

Table 3. Water characteristics of the used irrigation source

Characteristic Value Characteristic Value
pH 723  Seodium absorbtion ratio (SAR) 2.40
EC dS m 0.57 Residual sodium carbonate (RSC) 0.00
Total dissolved salt mg L” 364.8 Irrigation water suitability degree C181
Sioluble ions mmol, L'
Ca™* Mg Na* K CO,” HCOy cr SO~
1.90 0.83 3.80 0.25 0.00 1.95 2.60 1.23

Table 4. Changes in soil hydrophysical at the maximum vegetative growth stage of peanut
plants as related to the influence of the applied organic soil amendements

Seil Characteristics

Treatments Hydrophysical

BD TP HC FC WP AW
Control 1.78 40.27 16.94 12.65 471 7.94

Natural soil amendments (N)
Gypsum 1.71 42.51 15.19 13.15 5.21 8.75
Bentomite 1.58 45.16 13.92 15.41 6.14 9.26
Organic soil amendments

FYM 1.59 46.34 12.98 16.15 6.24 9.91
Compost 1.50 50.05 10.99 19.15 7.27 11.88

BD-= soil bulk density (Mg cm™), TP= Total porosity%, HC=Hydraulic conductivity (cm h™).
FC= soil moisture at field capacity%, WP= soil moisture at wilting point%.

AW=s0il moisture at available range%

relatively high values as compared to those
amended with gypsum and bentonite. This may
be due to the fact that organic substances attain a
pronounced high content of active organic
compounds enhancing water retention. Active -
OH and -COOH are reported to effect only the
biological activity, but also soil structure (El-
Fakharani, 1999 and Moustafa et al, 2005).
Colloidal particles not only improve the soil
structure parameters but also the properties of
solid-liquid system interface due to the change
in the contact angle of the soil particle with
water (Sadek et al., 1992).

According to Tayel et al. (2001) and (Anas et
al,, 2009), the increase in water retention in
sandy soils treated with organic materials may
be due to one or more of the following reasons,
a) decrease in soil bulk density and the increase
in porosity, b) a modification of soil structure
and pore size distribution, ¢) an increases in the
capacity of the released active organic acids for
water retention, and a rise in soil hydraulic
resistively and a decrease in soil hydraulic
conductivity accompanying soil structure
modification (Anas et al., 2009).
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Soil Fertility Status

Data illustrated in Tables 5a and b reveal that
the micronutrients of boron and zinc when
added as individual treatment or combined with
other organic or inorganic soil amendments
surpassed the other treatment in enhancing the
availability of essential plant nutrients (N, P, K,
Zn, and B). Organic acids are capable to retain
nutrients for growing plants, acting as
complexing agents (Mackowiak et al, 2001).
Enhanced plant growth following addition of
organic substances has sometimes been related
to increased micronutrient availability especially
iron and zinc. Metal concentration could be
reduced to non- toxic levels following addition
of organic substances, and affecting
significantly the solubility of Zn (Prasad and
Sinha, 1982). Organic materials can incorporate
iron into chelate, maintaining its availability to
plants (Ramasamy et al., 2006). Therefore, these
chelating agents, through active groups for
micronutrients, are considered a storehouse of
nutrients for plant roots, and in turn reflected
positively on development of yield and its
attributes for the studied crops.

The positive effect of crganic soil amendments
lead to enhance crop growth and nutrient uptake
by plants through improvement of hydrophysical
properties and thus increase soil ability to supply
plants with their requirements of water and air
along the growing season. On the other hand,
organic acids act as a soil-conditioning agent,
forming polymers of greatly increased molecular
weight. These cross linked improve the water-
holding characteristics of the soil (Lattner et al.,
2003) which, consequently, stimulates root
growth and the activities of beneficial
microorganisms (Chen et al.,, 2003).

Inorganic amendments are stable, non-toxic
products which contain plant nutrients
Chunming and Suarez, (2004) stated that boron
desorption has received less attention than B
adsorption, yet it is as important to B availability
in soils.

Effect of the Applied Treatments o Crop
Yield and its Components

Seed and foliage yield

Results in Table 6 indicate the effect of
applied treatments on peanut seed and foliage
yields. Data showed marked increases in each of
seed and foliage yields reached 33.4 and 47.83%

for seed vs 72.69 and 55.42% for foliage due to
natural and organic amendments, respectively.

It is evident that the combined treatments
showed superior increases as well as zinc -+ boron
as a combined treatment, followed by boron and
zinc. Application of zinctboron in combination
with organic or inorganic amendments , enhanced
the role of both organic materials for increasing
seed and foliage of peanut plants, where the
treatment of zinc + boron combined with compost
showed the highest yields, followed by zinc +
boron combined with FYM, bintonite and gypsum
added. This is mainly due to its natural origin from
soil processes, contains chemical structures which
can oxidize or reduce elements, photosensitize
chemical reactions and enhance or retard the
uptake of toxic compounds or micronutrients to
plants and microorganisms thereby greatly
benefiting plant growth (Bacilio ef al,, 2003; Nardi
et al, 2002 and Reza et al,, 2009).

Weight of 100 seeds

Data presented in Table 6 indicated that the
weight of 100 seeds for the grown peanut was
positively affected by the different applied
treatments of zinc, boron and zinctboron as
individual or combined ones (zinctboron with
inorganic amendments and zinctboron with
organic amendments). The relative increase in
100 seed weight of peanut reached 46.11 and
52.48% over the control treatment, respectively.
These results were true for peanut as summer
crop, and confirmed as effect of the organic
materials obtained by Rathore et al. (2009) who
reported that the applications of organic
materials could be a promising option for yield
enhancement. These benefits are more related to
the improvement of soil hydrophysical
properties that is increased soil ability to supply
plants with their requirements of water and air
along the growing season (Poganiac, 1972).
These results could be explained according to
the finding of Cheng et al, (1998) who reported
that the beneficial effect of the released active
organic acids on plant growth is more related to
their role, since they act like plant growth
hormones, decreased the loss of soil moisture,
enhanced the water retention, increased the
ability rate of leaves for photosynthetic process,
increased the seed filling intensity, enhanced the
drought resistance of seed and increased its
hundred weight.
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Table 5a. Effect of applied natural and organic soil amendments on available soil macronutrient

Soil amendments

Treatment (T) Control Natural (N) Organic (0) a:‘g_l‘;s
Gypsum Bentonite Mean FYM Compost Mean
Nitrogen (mg kg™)
Control 16.69  23.97 24.64 2177 3836 4708 3404 T_g14
Zine 1691  25.71 27.11 2324 40.09 5089 3596 N=1.50
Boron 1500 2691 30.65 24.19 4565 5587 3884 0=251
Zinc+Boron 17.01 33.23 3454 2826 57.87 60.11 4499 TxN=212
Means 1640 2746 2924 2437 4549 5349 3846 1*0=2.63
Phosphorus (mg kg™)
Control 5.00 5.55 6.21 559 566 6.11 559 T=065
Zinc 5.77 6.11 6.87 625  6.14 6.77 622 N=045
Boron 6.31 7.00 7.23 6.84  6.87 712 677 0O=154
Zinc +Boron  7.13 7.57 7.72 747 701 786 733 TxN=l.11
Means 6.05 6.56 7.00 654 642 697 678 1x0=2.24
Potassium (mg kg™)

Control 64.12  65.14 66.54 6527 6751 6945 6656 T—916
Zinc 7792  89.54 90.54 8600 7835 9845 8491 N=312
Boron 85.01 9923 10001 9475 9425 9989 9305 0=6.21
Zinc+Boron 9508 103.12 10345 100.55 10021 105.31 1002 TxN=486
Means 81.28  89.26  90.13  86.89 8508 9327 89.18 T1xX0=4.25

Table 5b. Effect of applied natural and organic soil amendments on available soil micronutrient

Soil amendments

Treatments (T) Control Natural (N) Organic (0) a:‘(?gs
Gypsum Bentonite Mean FYM Compost Mean
Zinc (mg kg
Control 0.50 0.62 0.67 0.59 0.70 0.79 0.66 T=003
Zinc 0.61 0.80 0.98 0.79 0.89 0.99 0.83 N=043
Boron 0.77 0.98 1.00 0.92 0.99 1.19 098 0=057
Zinc + Boron 1.05 1.17 1.29 1.17  1.15 1.37 1.19 TxN=0.03
Means 0.73 0.89 099 087 093 109 091 1x0=0.05
Boron (mg kg'l)

Control 0.03 0.02 0.04 0.03 0.05 0.07 005 T=003
Zinc 0.04 0.03 0.05 0.04 0.06 0.08 006 N=0.04
Boron 0.09 0.10 0.09 0.07 0.10 012 0.10 0=0.02
Zinc + Boron 0.10 0.13 0.14 0.12 0.14 0.15 0.13 TxN=0.02

Means 0.07 0.07 0.08 007 009 011 009 TxO=0.06
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Table 6. Effect of applied natural and organic soil amendments on peanut seed, foliage yields

and weight of 100 seeds
Soil amendments LSD
Treatments (T) Control Natural (N) Organic (0) at 0.05
Gypsum Bentonite Mean FYM  Compost  Mean

Seed yield (ton fad™.)
Control 9102 10232 11337 10224 11349 11567 10673 T=62.1
Zinc 9768 11239  1439.0 12799 15679 16757 14068 N=353
Boron 9970 12751 15338 12696 16123 16984 14359 0O=204
Zinc + Boron 987.8 13090 15616 1256.1 16651 17650 14726 TxN=44.6
Means 967.95 12578 14170 12143 14951 15738 13456 TxO=264

Foliage yield (ton fad™.)
Control 15277 22430 24549 20752 25046 25584 21969 T=379
Zinc 14569 25399 26276 22081 27755 28995 23773 N=596
Boron 15168 24465 27053 22228 27897 29568 24211 O=464
Zinc+Boron 16541 25276 27648 23155 28865 29669 25025 TxN=494
Means 15389 24392 26382 22054 27391 28454 23744 TxO=384

Weight of 100 seeds (g)
Control 45.10 60.21 6556 5695 6522 66.10 5880 T=182
Zinc 63.17 6325 7066 6569 7099 7145 6853 N=2091
Boron 65.19 66.22 7497 6879  75.00 76.47 7222 0O=165
Zinc + Boron 69.63 70.10 7678 7217 7701 79.98 7554 TxN=1.11
Means 60.77 64.94 7199 6590 7205 73.50 68.77 TxO=1.65

Seed protein and oil contents of peanut

Peanut seed protein content as affected by
the applied solely organic materials as well as
their combination are illustrated in Table 7. Data
showed a positive and significant increase. In
general, it is obvious that the beneficial effect of
zinctboron and organic and inorganic
amendments as combined treatments followed
by zinc and boron as individual treatment
surpassed the other tested ones (gypsum,
bentonite, FYM and compost as individual
treatments). The corresponding  relative
increases were 41.44 and 48.93% for peanut
seed over the control treatment. These results
were true due to indirect and direct effects on
the physiological processes of plant growth.
They provide minerals, increase the micro-
organism population, provide biochemical
substances, and carry trace elements and growth
regulators (Young et al., 2004 and 2006).

Regarding oil content, data in Table 7
revealed that the magnitude of the increases for
the applied treatments acts like their direct effect
on peanut seed protein content. The relative

increase percentages were 26.27 and 29.02% for
the combined treatments of organic and
inorganic amendments with micronutrients (zinc
and boron). The progressively increased in
peanut seed oil content as percentage may be
due to the effect of applied treatments especially
organic component on enhancing the
biosynthesis for peanut seed oil. Said-Al Ahl
and Hussein (2010} reported that the oil
production increased significantly with organic
materials application.

Nutritional status of peanut seed as
affected by the applied treatments

The N, P and X content by seed of peanut as
affected by different applied organic and
inorganic soil amendments are shown in Table
8a. It is noticed that N, P and K content showed
significant and positive response to applied
treatments; the highest increases were strictly
associated with the applied compost in
combination with zinc+boron, since N content
as kg/fad., raised over the control treatment in
peanut seed with 1.4-1.5 times. The
corresponding values of Pand K were 1.4-1.5
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Table 7. Effect of applied natural and organic soil amendments on peanut seed crude protein

content and seed oil content

Soil amendments

Treatments (T) Control Natural (N) Organic (O) afg.lgs
Gypsum Bentonite Mean FYM Compost Mean
Seed crude protein content (%)
Control 1175 1256 1525 13.18 1550 17.81 1650 T=140
Zinc 13.18 1587 16.75 1525 1868 1975 17.18 N=2.00
Boron 1650 17.81  18.68 17.68 1950 20.31 1875 0O=1.97
Zinc + Boron 19.62 18.75  22.67 2031 2043 2231 20.75 TxN=201
Means 1525 1625 17.75 1662 1725 2006 17.50 TxO=132
Seed oil content (%)

Control 21.12 2223 2258 21.97 2390 2400 2300 T=096
Zinc 26.77 2732 2798 2736  28.03 2911 2797 N=1.20
Boron 27.81 2811 2901 2831 28388 2987 2886 O=1.11
Zinc + Boron 2802 2897  29.85 2894 2921 3012 29.12 TxN=1.04
Means 2596 2665  27.36 26.67 2750 2828 2725 TxO=1.67

and 2.0-2.3 times, respectively. Also, data
revealed that the N, P and K uptake by peanut
exhibited pronounced increases as a result of the
direct effects of the applied treatments as
compared to their control. These beneficial
effects are more attributed to the improvements
status of soil-water regime of studied sandy soil,
consequently increasing nutrients availability for
plants (Wanas, 1996). Moreover, Kachinsky and
Mosolova (1976) reported that the applied
organic polymers contain nitrogen and
potassium in their molecules, were found to be
available for plant utilization.

As for Zn and B content in peanut seed, data
in Table 8b showed the applied organic and
FYM towards increasing micronutrients content,
since progressive increases in Zn and B raised
over the control treatment in peanut seed with
1.9-2.0 and 1.2-1.7 times, respectively.

The aforementioned results indicated that the
applied organic amendments affect directly or
indirectly nutrients content. This means that the
applied organic soil amendments are considered
as a storchouse with easily mobile or available
to taken by plant roots. Consequently, these
benefits are reflected positively on development
of yield.

Also, these findings indicated an important
role for organic materials in improving the
efficiency of nutrients content, and in turn
increasing the quantity and quality of both
peanut seed and foliage. These results are
confirmed by Mackowiak ef al. (2001) and
Madlain et al. (2002) who reported that the
beneficial effect of organic materials on dry
matter yields may be attributed to improving the
bio-availablity of micronutrients by complexion,
which prevent early micronutrients deficiency.
Application of organic materials induced higher
yields and a better nutrient use efficiency
(Rathore et al,, 2009 and Viqar et al., 2011).

Water Use Efficiency

The water use efficiency (Table 9) is
expressed as kg seeds/m’ water consumed by the
peanut plants. This criterion has been used to
evaluate the crop production under different
applied treatments per unit of consumed water
by the crop plants. The obtained results showed
that irrigating peanut plants at combined
treatments especially for compost one achieved
a significantly increase for the water use
efficiency value, particularly for the combined
treatment under the applied gypsum shale it
tended to reduce.
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Table 8a. Effect of applied natural and organic soil amendments on macronutrient content of
peanut seeds

Soil amendments

Treatments(T) . Natural (N) Organic (0) LSD at 0.05
Gypsum Bentonite Mean FYM Compost Mean
Nitrogen content (%)
Control 1.88 2.01 2.44 1.44 2.64 2.85 2.46 T=0.87
Zinc 2.11 2.54 2.68 2.44 2.99 316 275 N=023
Boron 2.64 2.85 2.99 2.83 3.12 325 300 O=0.54
Zinc + Boron 3.14 3.00 3.62 3.25 3.27 3.57 331 TxN=0.33
Means 2.43 2.60 2.91 2.64 3.01 321 288 TxO0=0.11
Phosphorus content (%)
Control 0.232 0235 0242 0236 0257 0264 0251 T=0043
Zine 0323 0325 0333 0327 0359 0372 0351 N=0.023
Boron 0.334 0350 0367 0350 0400 0419 0384 0=0.054
Zinc + Boron 0.375 0401 0428 0401 0441 0458 0419 TxN=0.043
Means 0316 0322 0343 0327 0364 0378 0351 TxO=0.065
Potassium content (%)

Control 0278 0399 0455 0377 0548 0600 0475 T=065
Zine 0.590 0596 0645 0610 0691 0.699 0.660 N=0.023
Boron 0.611 0.670 0.658 0.644 0687 0715 0671 0O=0032
Zinc + Boron 0.628  0.698 0.711  0.679 0.729 0.789 0.715 TxN=0.043
Means 0.526 0576 0617 0573 0661 0701 0.629 TxO0=0.07¢6

Table 8b. Effect of applied natural and organic soil amendments on micronutrient content of
peanut seeds

Soil amendments
Treatments (T) Control Natural (N) Organic (0) LSD at 0.05
Gypsum Bentonite Mean FYM Compost Mean
Zinc content (mg kg™)
Control 0.228  0.288 0.277 0.281 0.289 0.297 0.288 T=0.054
Zinc 0.590 0.618 0.625 0.611 0.635 0.657 0.627 N=0.047
Boron 0291  0.296 0.278 0.288 0.299 0.306 0299 0=0.062
Zinc +Boron 0.628  0.634 0.655 0.639 0.676 0.689 0.664 TxN=0.069
Means 0.447 0459 0459 0455 0475 0487 0470 TxO0=0.038
Boron content {mg kg'l)
Control 0.021 0.022 0.021 0.021 0.023 0.024 0.023  T=0.008
Zinc 0.0i1  0.010 0.012 0.011 0.016 0.026 0018 N=0.004
Boron 0.030 0.033 0.035 0.031 0.035 0.037 0.034 0O=0.003

Zinc+Boron 0.032 0.036 0.038 0.035 0.040 0.044 0.036 TxN=0.008
Means 0.024  0.025 0.027 0.025 0.029 0.033 0.037 Tx0=0.006
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Table 9. Effect of applied natural and organic soil amendments on water use efficiency

Natural Organic
Control
Treatments Gypsum Bentonite FYM Compost
Water use efficiency kg seed/m’
Control 0.489 0.551 0.610 0.610 0.622
Zinc 0.526 0.604 0.774 0.843 0.901
Boron 0.537 0.686 0.825 0.867 0.914
Zinc + Boron 0.532 0.700 0.840 0.896 0.949

Water consumptive used (sprinkler irrigation 85% use efficiency) = 1858 m’ fad™

Conclusions

From the abovementioned results, it evidence
that the beneficial effect of organic compost and
bentonite with micronutrient zinc+boron was
more attributed to water use efficiency with
enhancing the biological active in the soil which
have ability to encourage the released nutrients,
particularly the micronutrients that are
considered as a storehouse in more mobile or
available forms to uptake by peanut plant roots.
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