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ABSTRACT: A field experiment was conducted at Ismailia Research Station (Agriculture
Research Center) in summer seasons, 2012 fo study the effect of using tafla (bentonite),
compost and farmyard manure (FYM) at the rates of 4 and 8 tonffed, and using two methods
(mixed with the 20 cm surface and buried as layer beneath 20 cm depth) on some physical
properties of sandy soil and peanut yield. The studied physical properties were infiltration rate
(cm/min), hydraulic conductivity (cm/min), total soil porosity (%), field capacity (%), wilting point
(%) and available water (%). The studied peanut yield were grain yield (kg/fed), weight of 100
grain (gm), pod yield (kg/fed) and shoot yield (kg/fed).

The obtained results indicated that all used conditioner type, their rates and buried, either
interaction or individual, reduced the values of infiltration rate and hydraulic conductivity in
significant compared to control. But, used buried compost at rate 8 tonffed had the highest
significant effect on ftotal porosity (%), otherwise of confrol. The values of field capacity and
wilting point in all plots increased with increasing the applied treatments compared fo control.
The values of available water increased being to increase the field capacity. Similar trend with
total porosity and available water was noticed for grain yield, weight of 100 grain (gm), pod yield
(kgffed) and shoot yield (kgffed) at the mentioned treatments, where compost type at 8 tonffed
which used in buried method had the highest significantly effect.
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INTRODUCTION

P and K in soil compared to mineral

The major problem in cultivating sandy
soils, however are their high infiltration rate
and the low of water and nutrients far away
from the root zone. Addition of organic
matter can increase soil productivity by
proving essential plant nutrient and by
improving physical properties (El-Hady,
1979).

On the other hand, application of organic
amendments and bio-fertilizer to soil can be
an environmentally safe and economical
alternative for disposal.

The addition of bentonite and/or organic
manure to sandy soil increased the
concentration of N, P and K in grains of
wheat and soybean, consequently the vyield
increased. The addition of bentonite can be
used for improving moisture retentivity of
sandy soils (Lotfy and El-Hady 1984). EI-
Sebaey, (2000) found that application of
rice straw, composted plant residues and
cotton stalks compost to sandy sail
increased and improved the availability of N,

fertilizers. The use of organic fertilization
and composts in agriculture are widely
practiced in Egypt.

Most desert soils are sandy ones poor in
their natural fertility and therefore plants
grown on their soils suffer from lack in most
of the nutritive elements. Further more, if
these nutritive elements were applied to
these soils as ordinary mineral fertilizers
they will be subjected to loss with the
drained water. This might cause ground
water and streams to contaminated with a
lot pollutants especially nitrate.
Consequently, the will be a potential hazard
for the human health. (Abd El Aziz, 2010).

Providing cheap and  acceptable
substitutes for the traditional mineral
fertilizers.

Improving soil physical properties and
consequently improving the soil water
relationship through increasing total porosity
, water holding pores and consequently |,
water retentively and improvement chemical
and biological properties..



Abdel Aziz

Ali, (2011). Said that, treating sandy sail
with clay and organic matters as manures
and compost in one of the options adapted
to increase water and productivity with the
least use of mineral fertilizers.

Besides water repellency of sandy soil
can reduced by adding small increments of
clay content.

Regarding the response of physical
properties to bentonite application, many
properties such as particle size distributions,
bulk density , total porosity and moisture
retention characteristics were reported to be
improved El- Halawany et al., (1991)
reported that bentonite application resulted
in a high significant increase in soil porosity
and available water content , contrary to
bulk density and hydraulic conductivity
where values were significant decreased.

El-Sedfy et al., (2002). reported that , the
maximum yield of peanut were obtained by
biogas manure application the improvement
of physical properties of the studies soil
(bulk density, total porosity, hydraulic
conductivity and soil application) as a result
of using different organic amendments
(compost, biogas manures and mixture of
both ) induced on enhancements in plant
growth yield production .

Sadik et al., (2004) reported that, soil
amendments improved soil moisture
retention in the following order : chicken
manure mixed with vermiculite > chicken
manure mixed with bentonite > rice straw
compost mixed with bentonite > rice straw
compost mixed with vermiculite . Also that
the yield of peanut and carrot increased

Table (1): The studied application treatments

significantly by natural amendments
application and the highest vyield were
obtained with the application of chicken
manure mixed with vermiculite.

This research aimed to study the effect of
different soil conditioners type and their
application rate and methods on sail
physical properties and yield production of
peanut.

MATERIALS AND METHODS

A field experiment was conducted in
Ismailia Agriculture Research Station in
summer season 2012 to study the efficiency
of different methods of conditioner
application i.e., tafla (bentonite), compost
and farm yard manure on some soil physical
properties of sandy soil and yield of peanut.
These conditioners were applied with two
rates (4 and 8 ton/fed) and every rate
applied in two methods; one of them was
mixed with the surface layer (0-20 cm)
(mixed), and the second was buried
conditioner layer spread below 20 cm from
the surface (buried). These treatments were
shown in table (1), and analyses of these
conditioners were tabulated in table (2).
Some soil properties was measured and
shown in table (3). Peanut grains (Giza 4)
were seeded in summer seasons 2012. The
treatments were randomized complete block
design for conditioner types, with the rates
as a split plot on the type and the methods
as a split-split plot on the rate, with three
replicates. Each plot was 1/400 feddan (3 x
3.5 m2). Recommended fertilizers were
applied and drip irrigation was used.

Conditioner types Rates (tonffed.) Methods
4 Surface (Mixed)
Tafla (Bentonite) Subsurface (Buried)
8 Surface (Mixed)
Subsurface (Buried)
4 Surface (Mixed)
Compost Subsurface (Buried)
8 Surface (Mixed)
Subsurface (Buried)
4 Surface (Mixed)
Farm yard manure Subsurface (Buried)
8 Surface (Mixed)

Subsurface (Buried)
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Table (2): Analyses of the used soil conditioners

Tafla Compost Farm yard manure
(Bentonite)
Moisture content% 3210 18.50
pH 7.85 7.95 6.85
EC (dS/m) 1.68 2.68 2.90
Density (Kg/m®) 83.00 280.0 312.0
Organic carbon OC (%) 36.18 4015
Organic matter OM (%) 0.30 48.12 72.08
Total N (%) 0.65 3.25 1.38
Total P (%) 0.05 0.38 0.25
Total K (%) 0.40 0.52 0.35
C/N ratio 11.13 29.09
Table (3): Some Physical and Chemical properties of the used soil.
pH 8.09 C. sand 63.45
EC (dS/m) 0.89 F. sand 26.13
SP (%) 18.90 Silt 240
Soluble ions (meg/l) Clay 8.02
Ca” 2.30 Texture class Sandy soil
Mg 0.70
Na' 3.05 CaCO3 (%) 0.68
K" 0.60 OM (%) 0.40
CO;” - BD (g/m°) 1.78
HCOj5’ 0.60
cr 2.60
S04 3.45

Some soil physical properties; infiltration

rate  (cm/min),

hydraulic

conductivity

A- Effected of the studied treatments on

soil infiltration

rate (cm/min),

(cm/min), total porosity (%), field capacity
(%), wilting point (%) and available water
(%) were determined according Black ef al
(1982). Grain yield (kg/fed), weight of 100
grain (gm), pod vield (kg/fed) and shoot yield
(kg/fed) were recorded after harvest. Soil
properties and conditioners analyses were
determined according to Jackson (1967).
Statistical analyses were  conducted
according Nissen (1983).

RESULTS AND DISCUSSIONS
1). Physical Properties:

hydraulic conductivity (cm/min) and

total porosity (%) of sandy soil.

For infiltration rate and hydraulic
conductivity statistical tri-interaction i.e.,
the tested treatments of tafla, compost
and farmyard manure at the two rates
and two methods of applications show
no significant  different  either  for
infiltration rate or hydraulic conductivity.
The values of bi-interaction of type-rate

and rate-method were beneficial
significant  effect  compared control.
Also, the individual effects were
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significant in useful trend compared
control and 4 ton/fed. compost was the
less effect compared to control. This
behavior may be attributed to preserved
moisture and minimized the bypass
water when applied treatments,
otherwise control.

As for total porosity, the tri-, bi-
interaction and individual effects were
higher significant differences. The
highest value was found in the soil
treated with buried compost at 8
ton/fed., whatever at tri-interaction, bi-
interaction or individual effect, as they
found in (Table, 4). This attributed to the
applied conditioners to the sandy soils
(El-Sedfy et al., 2002).

B-Soil moisture constants (FC, WP
and AW) :

Soil field capacity, wilting point and
available water are considered the three
main soil moisture constants. The values of
tri-interaction of conditioner type, rates and
method were no different effect between
them. This means that, those had similar
effects on soil moisture constants (Table, 5).

Field capacity when bi-interaction
applied of type-rate, type-method and rate-
method, wilting point when applied rate-
method and available water when applied
type-rate were higher significant differences
compared control (Table, 5). Otherwise, the
treatments of interaction or individual of
compost at rate 8 ton/fed. which used buried
beneath 20 cm depth represented the higher
increase of FC, WP and AW compared to
control.

This through light, that the increment of
available water returned to the relatively
high increments of field capacity, which had
been influenced by the conditioner
application. These results was agreed with
(Tester, 1990; Fawy et al., 2009 and EI-
Kommos et al., 1989).

2: Effect of the studied treatments
on peanut productivity :
A). Peanut grain yield (kg/fed) and
weight of 100 grain (gm):
Grain vyield of peanut associated by
(kg/fed) as shown in table (6) revealed that

buried of 8 ton/fed compost was the highest
value (871.1 kg/fed) followed by mixed of 4
ton/fed compost (810.5 kg/fed), then buried
8 ton/fed FYM (772.5 kg/fed) and buried 8
ton/fed tafla (761.4 kg/fed).

Figs (1-LIL1II) showed that the highest
values affected by bi-interaction of type-
rate, type-method and rate-method
treatments were 8 ton/fed compost, buried
compost and the type average of buried of 8
ton/fed, respectively. As for individual effect
of conditioner type, their rates and methods
(Fig.1.1V), the highest values were compost,
8 ton/fed and buried, respectively. These
results were agreed with (El-Sedfy ef al,
2002).

Tri-interaction effects of the treatments
on weight of 100 grain (gm) (Table, 6)
showed that conditioner buried of 8 ton/fed
compost (76.65 gm), mixed of 8 ton/fed
compost (73.59 gm), buried and mixed of 4
ton/fed FYM (76.38 & 73.40 gm) was
superior effect, in significant with control.
The previous values were followed by buried
and mixed of 8 ton/fed tafla (69.70 & 68.85
gm). in general all values showed that the
buried methods were better than the mixed
ones.

Figs (2-LILII) showed that superior
values of weight of 100 grain (gm) affected
by buried (subsurface) application, either for
compost or FYM at rate 8 ton/fed. were
owing to different application promoting
moisture content in the two layers, which
would act preserve to saved water for plant
demand, other than surface applications,
that led to health growth and by turn to the
best vyield. While the drown Fig.(2.IV)
showed that compost, 8 kg/fed or buried
was the highest effect on weight of 100 grain

(gm).

B- Pod yield and shoot yield:-

The crop was harvested at physiological
maturity and vyields recorded in (Table ,7)
which revealed that, the plant grown under
all the studied treatments compared to
control. The highest values of pod yield and
shoot vyield were recorded when using
compost followed by tafla, then farmyard
manure, 8 ton/fed and buried method.
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Table (4): Effects of the studied treatments on the infiltration rate (cm/min), hydraulic
conductivity (cm/min) and total porosity (%) of sandy soil after harvest of

peanut .
Treatments Infiltration rate Hydraulic Total porosity
Type Rate Method (cm/min) conductivity (%)
(cm/min)

Control 468 0.417 3283 H

Tafla 4 Mixed 4.20 0.383 31.69 |

Buried 4.38 0.380 32.07 |

8 Mixed 3.90 0.370 3056 J

Buried 3.78 0.367 29.81 K

Compost 4 Mixed 4.20 0.387 3584 E
Buried 4.38 0.370 3584 E

8 Mixed 3.96 0.373 3773 C

Buried 4.08 0.357 3962 A

FYM 4 Mixed 4.20 0.407 3509 F
Buried 4.38 0.400 33.96 G

8 Mixed 4.04 0.377 3660 D

Buried 4.04 0.373 3849 B

Control 468 A 0.417 A 3283 E

Tafla 4 429 B 0.382 C 3188 F
8 3.84 C 0.368 DE 3019 G

Compost 4 429 B 0.378 CD 3584 C
8 402 C 0.365E 3867 A

FYM 4 429 B 0.403 B 3453 D
8 404 C 0.375 CDE 3754 B

Control 468 0.417 3283 E

Tafla Mixed 4.05 0.377 3113 F

Buried 4.08 0.373 3094 F

Compost Mixed 4.08 0.380 36.78 B

Buried 423 0.363 3773 A

FYM Mixed 412 0.392 3585 D

Buried 4.21 0.387 3622 C

4 Mixed 432 AB 0.398 3386 C

Buried 446 A 0.392 3367 C

8 Mixed 415 C 0.384 3443 B

Buried 415 BC 0.378 3519 A

Control 468 A 0.417 A 3283 C

Tafla 407 B 0.375 C 31.03 D

Compost 416 B 0.372 C 37.26 A

FYM 417 B 0.389 B 36.03 B

4 439 A 0.395 A 3377 B

8 415 B 0.381 B 3481 A

Mixed 423 B 0.391 A 3415 B

Buried 430 A 0.385 B 3443 A

Means followed by the same letters or have no letters in the same interaction or individual are not different
at the 5% level by LSD test, while followed by different letters are significant different.
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Table (5): Effect of the studied treatments on sandy soil after harvest peanut yield.

Treatments Field capacity | Wilting point | Available water
Type I Rate Method
Control 7.90 2.45 5.46
Tafla 4 Mixed 8.30 2.95 5.35
Buried 8.58 2.85 573
8 Mixed 8.78 2.64 6.14
Buried 9.65 3.25 6.20
Compost 4 Mixed 8.36 2.67 5.79
Buried 8.75 2.87 6.41
8 Mixed 10.65 3.10 7.55
Buried 11.35 3.59 8.40
FYM 4 Mixed 8.25 2.95 5.30
Buried 8.42 2.77 5.65
8 Mixed 8.68 2.88 5.80
Buried 9.88 3.43 6.45
Control 790 D 2.45 546 C
Tafla 4 8.44 C 2.90 554 C
8 922 B 2.95 6.17 B
Compost 4 8.56 C 2.77 6.10 B
8 11.00 A 3.35 7.98 A
FYM 4 8.34 C 2.86 548 C
8 9.28 B 3.16 6.13 B
Control 7.90 E 2.45 5.46
Tafla Mixed 8.54 D 2.80 5.75
Buried 912 C 3.05 5.97
Compost Mixed 951 B 2.88 6.67
Buried 10.05 A 3.23 7.41
FYM Mixed 8.47 D 2.92 5.55
Buried 9.15 C 3.10 6.05
4 Mixed 8.20 C 275 B 5.48
Buried 8.41 C 274 B 5.81
8 Mixed 8.00 B 277 B 6.24
Buried 9.70 A 318 A 6.63
Control 7.90 C 245 B 5.46 B
Tafla 8.83 B 292 A 5.86 B
Compost 9.78 A 3.06 A 7.04 A
FYM 8.81 B 3.01 A 5.80 B
4 8.31 B 276 B 564 B
8 9.35 A 296 A 6.43 A
Mixed 8.60 B 276 B 5.86 B
Buried 9.05 A 296 A 6.22 A

Means followed by the same letters or have no letters in the same interaction or individual are not different
at the 5% level by LSD test, while followed by different letters are significant different.
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Table ( 6 ): Tri-interaction effects (types, rates and methods) of the treatments on Peanut
yield (kg/fed) and weight of 100 grains (gm).

Treatments Grain Yield Weight of
(kg/fed) 100 grain
Type Rate Method
Control 568.1 K 61.78 E
Tafla 4 Mixed 661.7 | 60.81 E
Buried 7076 F 65.66 CD
8 Mixed 7248 E 68.85 BC
Buried 7614 C 69.70 B
Compost 4 Mixed 676.4 H 73.59 A
Buried 691.5 G 65.38 CD
8 Mixed 810.5 B 63.50 DE
Buried 871.1 A 76.65 A
FYM 4 Mixed 7395 D 63.99 DE
Buried 6223 J 64.25 DE
8 Mixed 7404 D 73.40 A
Buried 7725 C 76.38 A

Means followed by the same letters or have no letters in the same interaction or individual are not different
at the 5% level by LSD test, while followed by different letters are significant different.
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Table ( 7 ): Effect of the studied treatments on the peanut pod yield (kg/fed) and shoot
(kg/fed) after harvest.

Treatments Pod yield Shoot
Type Rate Method (kgifed) (kglfed)
Control 783 1356
Tafla 4 Mixed 933 1621
Buried 998 1681
8 Mixed 1000 1754
Buried 1075 1812
Compost 4 Mixed 961 1609
Buried 954 1649
8 Mixed 1127 1913
Buried 1184 2099
FYM 4 Mixed 991 1767
Buried 878 1494
8 Mixed 1029 1770
Buried 1066 1823
Tafla 4 965 C 1651 C
8 1038 B 1783 B
Compost 4 958 C 1629 C
8 1155 A 2006 A
FYM 4 934 C 1631 C
8 1048 B 1796 B
Tafla Mixed 967 1688 BC
Buried 1036 1746 BC
Compost Mixed 1044 1761 B
Buried 1069 1874 A
FYM Mixed 1010 1769 B
Buried 972 1658 C
4 Mixed 917 1588 B
Buried 903 1545 B
8 Mixed 985 1698 A
Buried 1027 1773 A
Tafla 1002 B 1717 AB
Compost 1056 A 1818 A
FYM 991 B 1713 B
4 910 B 1567 B
8 1006 A 1735 A
Mixed 950 1643
Buried 965 1659

Means followed by the same letters or have no letters in the same interaction or individual are not different at the 5%
level by LSD test, while followed by different letters are significant different.
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Fig (1): Bi- and individual effects of type, rate and method of conditioner application on
peanut yield (kg/fed) and weight of 100 grain (gm).
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Fig (1-1): Bi-interaction effect of type and rate treatment
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Fig (1-11): Bi-interaction effects of type and method of treatment
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Fig (1-ll): Bi-interaction effect of rate and method of treatment
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Fig (1-1V): Individual effects of type, rate and method of treatment

Columns have the same letters are not different at the 5% level by LSD test, while those
have different letters are significant different.
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Fig (2): Bi- and individual effects of type, rate and method of conditioner application on
peanut weight of 100 grain (gm).
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Fig (2-1): Bi-interaction effect of type and rate treatment
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Fig (2-11): Bi-interaction effects of type and method of treatment
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Fig (2-1ll): Bi-interaction effect of rate and method of treatment
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Fig (2-1V): Individual effects of type, rate and method of treatment

Columns have the same letters are not different at the 5% level by LSD test, while those have
different letters are significant different.
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Data in (Table,7) showed that bi-
interaction of type-rate for pod yield, type-
rate, type-method and rate-method of shoot
yield were highly significant, which 8 ton/fed
and buried for all preceded interaction
represented superior effect other than
others. Whereas, no significant different was
found between ftri-interaction effect for pod
and shoot yield.
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