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ABSTRACT: Two field experiments were carried out in the
experimental farm, Faculty of Agriculture, Zagazig University at
Khattara, Sharkia Governorate, Egypt during 2002 and 2003 seasons
to study the effect of hill spacing and gypsum application on yield
and yield components of four peanut (4rachis hypogaea L.) varieties.

The results indicated the superiority of Gerogorey variety in
~ weight of pods/plant, weight of seeds/plant, seed index, pod, seed, oil
and protein yields/fad as well as shelling percentage.

Wide spacing of 25 cm between hills (84,000 plant/fad.)
appeared to produce the highest weight of pods, seeds/plant,
shelling% and oil yield/fad. However, wide and mid-spacings of 25
and 20 cm between hills produced heavier seeds, higher pod, seed
and protein yields/fad as compared with closer spacing of 15 cm
between hills. ,

Application of 500 kg gypsum /fad tended to produce higher
shelling percentage and seed, oil and protein yields/fad. However,
applying 500 or 1000 kg gypsum/fad produced higher 100-seed
weight, seed weight/plant and pod yield/fad.

nutrition (Fageria et al, 1997).
Peanut is one of the most
important crops which culiivated

INTRODUCTION

Peanut is one of the most

important oil crops and food seed
legume, it contain about 50% oil,
25-30% protein, 20% carbohydrate
and 5% fiber and ash and make a
substantial contribution to human

successfully in newly reclaimed
sandy soils in Egypt. Production of
oil corps in Egypt is insufficient
for local consumption. So, it is of
great importance to improve
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peanut production, which could be
achieved by several agricultural
practices, such as chosen the
promising  varieties,  planting
density and gypsum application.

Concerning peanut varieties,
several  investigators  showed
peanut varietal differences in
weight of pods, seeds/plant, 100-
seed weight and pod, seed
yields/fad of them Basha (1994),
Sarhan (2001) and Maha, Abd-
Alla (2004). Furthermore, Shams
El-Din and Al (1996) recorded
significant differences between
peanut  varieties in  shelling
percentage as well as oil and
protein yields/fad.

Regarding the influence of
hill spacing, Basha (1994) showed
that widening hill spacing for
peanut from 10 to 20 cm apart
significantly increased weight of
pods and seeds/plant, 100-seed
weight, whereas pod, seed and oil
yields/fad were decreased. El-
Seesy and Ashoub (1994) found
gradual increases in 100-seed
weight and shelling percentage
with each widening in hill spacing
from 10 to 20 then 30 em. But, in
contrast, pod, oil and protein
vields/fad were increased with
each narrowing in hill spacing.
However, Shams El-Din and Ali
(1996) showed an increase in
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peanut pod and protein yields/fad
due to narrowing hill spacing from
20 to 10 cm apart. Samira, Hussein
et al, (2000) showed that weight

- of pods/plant and 100-seed weight

were decreased significantly by
increasing plant density from
70,000 to 140,000 plant/fad, while
maximum pod yield was obtained
with sowing plants at 140,000
plant/fad. Furthermore, Asmaa, El-
Sayed (2003) stated that increasing
hill spacing from 15 to 20 then to
25 cm between hills caused a
significant increase in weight of
pods and seceds/plant, while mid-
spacing of 20 cm (84,000
plant/fad) appeared to produce the
highest pod, seed yields/fad, the
heaviest seed and shelling
percentage as well as protein and
oil yields/fad as compared with
either wider or closer spaces.

With respecting to gypsum
application, Eweida et al, (1979)
found that application of 500 kg
gypsum/fad increased shelling
percentage and pod yield/fad, but
100-sced weight was decreased.
Omar (1988) showed that
increasing gypsum rate from 250
to 750 kg/fad increased weight of
pods, seeds/plant and pod
yvield/tad, while 100- seed weight
and shelling percentage were
decreased. Ali et al, (1995b)
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noticed that application of 500 kg
gypsum/fad tended to increase oil
yield/fad. In addition Samira,
Hussein et al, (2000) indicated
that adding 500 kg gypsum/fad
significantly increased weight of
pods/plant,  100-seed  weight,
shelling percentage and pod
yield/fad. Furthermore, Adhikari ef
al, (2003) recorded significant
increase in oil yield/ha by
increasing dose of gypsum from 0
to 400 kg/ha.

MATERIALS AND
METHODS

Two field experiments were
carried out in the Experimental
Farm, Faculty of Agriculture,
Zagazig University at Khattara,
Sharkia Governorate, Egypt during
two summer seasons of 2002 and
2003 to study the effect of hill
spacing and gypsum application on
yield and yield components of four
peanut varieties.

Each experiment included 36
treatments, which were the
combinations of four peanut
varieties, three hill spacings and
three gypsum levels as follows:

1- Peanut varieties:

a- Giza “5” - b~ Giza “6”
c- Ismailia “1” - d- Gerogorey.

2- Hill spacing (planting density):
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a- 25 cm between hills (84,000
plant/fad).

b- 20 cm between hills (105,000

plant/fad).

¢- 15 cm between hills (140,000
plant/fad)

3- Gypsum application:

a- Without gypsum application.
b- 500 kg gypsum/fad.

c- 1000 kg gypsum/fad.

A split-split plot design with
three replicates was used. Peanut
varieties were assigned to the main
plots, the sub plots included hill
spaces (planting densities) while
gypsum levels were randomly
distributed in the sub-sub plots.

The preceeding corp was
faba bean in the first season and
sugar beet in the second one, the
sub-sub plot area was 8.4 m* (2.8 x
3 m) which included 7 rows 40 cm
apart. Sowintg took place on May
12" and 19" in the first and the
second seasons, respectively. Seed
were treated with fungicide
(vitavex), three seeds were
deposiked in the hill, then plants

‘were thinned to .2 plants/hill afier

two weeks from planting. Soil
were inoculated directly after
sowing by specific. Rhizobium
strain. Calcium super phosphate
(15.5% P,Qs) at rate of 200 kg/fad
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and potassium sulphate (50% k;O)
at rate of 100 kg/fad were added
directly after sowing. Nitrogen

fertilizer in form of ammonivm.

sulphate (20% N) at rate of 150
kg/fad was applied after 15 days
from sowing. Gypsum
(CaS04.2H,0) was applied at the
beginning of flowering stage
(arround 30 days from sowing).
Surface irrigation using
underground water (850 p.p.m.)
was followed. Harvest was done
after 120 days from sowing in all
varieties except Gerogorey which
was harvested after 140 days. The
other culture practices were
applied as needs. The experimental
soil was sandy it had an average
pH value of 8.14 and organic
mater content 0.85% , the available
N, P, K and Ca contents were 19.7,
124, 9land 385 ppm.
respectively (averaged over the
two seasons for the upper 30 cm
soil depth).

At harvest, ten guarded
plants were randomly taken from
the second inner two rows of each
experimental unit to determine the
following characters:

1- Weight of pods/plant “gm”.
2- Weight of seeds/plant “gm”,

The middle three rows of
each experimental unit with area of

3.6 m? were harvested to determine
the following characters:

Ali, et al.
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1- 100- seed weight “gm”.

2- Pod yield “kg/fad”.

3- Seed yield “kg/fad”.
Seed yield “kg/fad”

4- Shelling percentage
Pod yield “kg/fad”

5- Oil yield “kg/fad”.
6- Protein yield “kg/fad”.

Sufficient amount of dried
seeds were milled to fine powder
then, a constant samples were used
to determine oil and total nitrogen
contents in seed as described by A.
0. A. C. (1980), where seed oil
was extracted by petroleum diethyl
ether as a solvent with the help of
Soxhelt technique. Whereas total
nitrogen was determined using the
modified micro Kheldah! method.
Total N was multiplied by 6.25 to
calculate crude protein content.
Thereafter, oil and crude protein
yields/fad were calculated by
multiplying their contents by seed
yield.

The obtained data were
subjected to the analysis of
varience as described by Snedecor
and Cochran (1967). Then a
combined analysis was made for
both seasons. Duncan’s multiple
range test {Duncan, 1955} was
used to compare among means. In
interaction tables, capital and small
letters ‘were used to compare rows
and columns means, respectively.

x [OG
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RESULTS AND
DISCUSSION

Data in Tables (1,2,3 and 4)
show the effect of varietal
differences, hill spacing. and
gypsum application on yield and
yield components of peanut.

1. Weight of pods/plant “gm”:

Weight of pods/plant of
peanut during the two seasons of
investigation and the combined is
presented in Table (1).

Peanut  varieties showed
significant effects on weight of
pods/plant when Gerogorey variety
gave the heaviest pod weight/plant
followed by Giza “6” varlety,
however Giza “57  variety
produced the lightest pods/plant as

compared with other peanut
varieties.  Several  investigaors
showed such peanut varietal

differences in weight of pods/plant
of them Basha (1994), Abd-Alla
(1999), Sarhan (2001) and Maha,
Abd-Alla (2004).

Also, the differences between
hil! spaces were highly significant
whereas closer space tended to
producc lighter pods/plant
compared with wider spaces.
Therefore, the heaviest pods/plant
was achieved by wide spacing of
25 c¢m which followed by mid-
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spacing of 20 cm. However, the
lightest pods/plant was given by
close space of 15 cm between hills.
In this connection, El-Seesy and
Ashoub (1994) and Asmaa, El-
Sayed (2003) ciecared that the
decreasing in plant density
followed with a consistent increase
in weight of pods/plant. Also, the
obtained results are in agreement
with those reported by Basha
(1994) and El-Far and Ramadan
(2000).

Likely, the gypsum application
results showed highly significant
differences when the low gypsum
rate of 500 kg/fad appeared to
produce the heaviest pods/plant
during the first season and the
combined which followed by the
high gypsum rate of 1000 kg/fad.
However, no significant
differences could be detected
between both gypsum rates applied
in the second season. Otherwise,
the lightest pods/plant was given
when no gypsum was applied
during the two seasons and the
combined. These results are in

_accordance with those reported by

Omar (1988), Ali et al, (1995 a).
Samira, Hussen ef af, (2000},
Finally, the significant

interaction effects between the
studied factors on weight of
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‘pods/plant  showed that the 2. Weight of seeds/plant “gm”:
interaction between peanut varities Data coﬁceming weight of
and ~hill  spaces (T?bl‘? 1-a) seeds/plant during the seasons and
confirmed the superiority of

Gerogorey variety under different
hill spaces in this respect. On the
other direction, wider spaces
tended to produce  heavier
pods/plant with the four peanut
varietics investigated. Thus, the
heaviest pods/plant (22.41 gm)
was achieved by Gerogorey variety

when wide space of 25 cm
between  hills was used.
Contrariwise, the lightest

pods/plant (10.73) was obtained by
Giza “5” wvariety with close
spacing of 15 cm between hills.

In addition, the significant
interaction between peanut
varieties and gypsum application
(Table 1-b) showed that Gerogorey
variety produced the heaviest
pods/plant with different gypsum
levels. Also, the application of
gypsum increased the weight of
pods/plant with peanut varieties
investigated. =~ Therefore,  the
heaviest pods/plant (19.20 gm)
was given by Gerogorey variety
when 500 kg gypsum was added.
However, the lowest  pods
weight/plant  (11.77 gm) was
obtained by Giza “5” variety when
no gypsum was applied.

the combined are given in Table (1).

Peanut varieties revealed
highly  significant differences
through the growing seasons and
the combined where Gerogorey
variety outyiclded the other
varieties which followed by Giza
“6” and Ismailia “1” varieties.
However, Giza “5” variety
produced the lowest seeds
weight/plant. The superiority of
Gerogorey  variety in  seeds
weight/plant was expected, since it
was produced the heaviest pods

weight/plant  (Table 1)  as
compared with other peanut
varieties evaluated. Other

investigators noticed such varietal
differences in seeds weight/plant
of peanut included Basha (1994),
Sarhan (2001) and Maha, Abd-
Alla (2004).

Regarding the influence of
hill spaces on seeds weight/plant,
the results revealed highly
significant differences where the
light density of 25 cm between
hills gave the highest seed
yield/plani iollowed . by middie
density of 20 cm, then the dense
planting of 15 cm between hills
recorded the lowest seeds
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weight/plant. The reduction in seed
yield/plant at dense planting or
closer space of 15 cm may be due
to the reduction in weight of
pods/plant which could be resulted
from the competition between
individual plants straggling for
available nutrients, water and light
in the surrounding media. In this
connection, Basha (1994), El-
Shahat (2001) and Asmaa, El-
Sayed (2003) reported that either
widening hill spaces or decreasing

number of peanut plants/fad -
significantly  increased  seed
weight/plant.

Concerning the influence of
gypsum application on seed
yield/plant, the results indicated
highly significant differences and
almost followed the same patterns
of weight of pods/plant former
discussed when the gypsum
application improved that trait and
consequently  increased  seed
yield/plant with no significant
differences between both applied
rates, regarding the combined data.
Otherwise, the lowest seed
yield/plant. was obtained when no
gypsum was applied. These results
are in accordance with those
reported by Omar (1988), and Al
etal, (1995 a).

The significant interaction
effects between the studied factors
on weight of seeds/plant showed
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that the interaction between peanut
varieties and hill spaces (Table 1-
a) indicate that Gerogorey variety
outyielded the other peanut
varieties with different hill spaces.
On the other side, wider space of
25 c¢m appeared to produce higher
seed yield/plant with different
peanut varieties. Thus, the highest
seed yield/plant (11.24 gm) was
achieved by Gerogorey variety
when wide spacing of 25 cm

between hills was applied.
Furthermore, the significant
Interaction between peanut

varieties and gypsum application
on weight of seeds/plant (Table 1- .
b) confirmed the superiority of
Gerogorey variety with different
gypsum rates. Also, the application
of gypsum by either applied rates
tended to increase seed yield/plant
of different peanut varieties. Then,
the lowest seed yield/plant (5.27
gm) was resulted by Giza “5”
variety when no gypsum was
added.

Finally, the significant
interaction between hill spaces and
gypsum application on weight of
seeds/plant (Table 1-¢) showed
that wide space of 25 cm beiween
hills gave the highest seed
yield/plant with different gypsum
rates. Likely, the application of
gypsum at either 500 or 1000
kg/fad rates appeared to produce
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higher seed yield/plant under
different hill spaces used. Thus,
the lowest seed yield/plant (4.85
gm) was obtained by close spacing
of 15 c¢cm between hills when no

gypsum was added.
3. Hundered —Seed weight “gm”:
Data pertaining to the

influence of studied factors on
100-seed weight during both
seasons and the combined are
presented in Table (2).

Concerning peanut varieties,
the results revealed highly
significant  differences whereas
Gerogorey variety appeared to had
heaviest seeds (63.55 gm)
followed by Giza “6” one (57.60
gm). However, the lowest 100-
seed weight (55.51 gm) was
obtained by Giza “5” varety,
regarding the combined data. The
differences among peanut varieties
in 100-seed weight are mainly due
to genetical variations and its
interaction with environmental
conditions in addition it was
followed- the former discussed
yield attributes (weight of pods
and weight of seeds/plant). Several
investigators showed such varietal
differences in 100-seed weight of
peanut of them Basha (1594),
Shams El-Din and Ali (1996), El-
Sawy et al, (2000), Adhikari et
al, (2003) and Maha, Abd-Alla
(2004).

Ali, et al.

Furthermore, hill  spaces
results indicated highly significant
differences in 100-seed weight
during both seasons and the
combined, whereas wide and mid-
spaces of 25 and 20 c¢m tended to
produce heavier seeds. However,
close spacing of 15 c¢m produced
the lightest seeds during the
seasons and the combined. In this
connection, El-Far and Ramadan
(2000) stated that hill spaced at 20
cm recorded the heaviest seeds of
peanut compared with either wider
spaces of 25 and 30 cm or close
space of 15 cm. Also, Samira
Hussein et al., (2000) and El-
Shahat (2001). However, the
reverse was observed by Salem ef
al, (1984).

Generally, gypsum
application tended to increase 100-
sced weight which confirmed
significantly during the seasons of
investigation and followed the
same patterns of other yield
attributes indicating the vital role
of gypsum in improving such yield
component of peanut. However, no
significant differences could be
detected between the two gypsum
applied rates of 500 and 1000
kg/tad during the second season
and the combined as well in this
respect. These results are in
harmony with those reported by
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Ali e al, (1995 b), Samira,
Hussein ef al. (2000) and Adhikari
et al., (2003),

With respecting to the
significant - interaction  effects
between the studied factors on
100-seed weight, the interaction
between peanut varieties and hill
spaces (Table 2-a) confirmed the
superiority of Gerogery variety
under the different hill spaces used
in 100-seed weight. On the other
direction, wider hill spaces
appeared to produce heavier seeds
of Giza “6” and Gerogery varities.
Thus, the heaviest 100-seed of
65.87 gm was achieved by
Gerogery variety when wide space
of 25 em between hills was used.

The significant interaction
effect between hill ™ spaces and
gypsum application on 100-seed
weight (Table 2-b) indicate that
wider spaces tended to produce
heavier seeds under different levels
of gypsum. Also, the application of
500 kg/fad of gypsum appeared to
produce heavier seeds with
different hill spaces. Therefore,
heavier 100-seed weight of 60.49
and 60.20 gm were produced by
wider spaces of 20 and 25 cm
between hills when 500 kg/fad of
gypsum was applied. Otherwise,
the lightest 100-seed weight of
53.07 gm was given by close
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spacing of 15 cm between hilis
when no gypsum was added.

4. Pod yield “kg/fad™:

Data presented in Table (2)
show the varietal differences of
peanut varieties and the effect of
hill spaces and gypsum application
on pod yield/fad.

Meanwhiie, varietal differences
results indicated highly significant
differences among peanut varieties
when Gerogorey variety outyielded
the other peanut varieties through
seasons and the combined which
tollowed by Giza “6” and Ismailia
“1” varieties. However, Giza “5”
variety produced the lowest pod
yield/fad as compared with other
peanut varieties. These results
followed the same patterns of the
most yield attributes former
discussed which all stated the
superiority of Gerogorey variety
on other peanut varieties. The
average of pod yield/fad amounted
to 92598, 1056.26, 1098.44 and
1265.63 kg/fad for Giza “5”, Giza
“6”, Ismailia “1” and Gerogorey
varieties in the same following
order, concerning the combined
data. Many experimenters showed
the varietal differences of peanuts
in pod yield per unit area of tand
included Madkour er al, (1992),
Abd-Alla (1999), Adhikari er al,
(2003) and Maha, Abd-Alla
(2004).
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Regarding the influence of
hill spacing on pod yield/fad, the
- results revealed highly significant
differences ‘during both seasons
and the combined whereas mid-
spacing of 20 cm between hills
(105,000 plant/fad) and wide-
spacing of 25 om (84,000
plant/fad) produced higher pod
yield/fad as compared with close
spacing of 15 cm (140,000
plant/fad). In other words, the mid-
density of 105,000 plants/fad
appeared to be better density as
compared with dense planting of
140,000 plant/fad. These results
are .in accordance with those
reported by Shams El-Din and Ali
(1996), El-Far and Ramadan
(2000), El-Shahat (2001) and
Asmaa, El-Sayed (2003).

Likely, gypsum application
results revealed highly significant
differences during both seasons
and the combined as well whereas

gypsum  application  generally
appeared to be significantly
increased ~od yield/fad during the
seasons of investigation indicating
the importance of gypsum in
improving  peanut  production
under such conditions. However,
no significant ditferences couid be
detected between the two gypsum
applied rates of 500 and 1000
kg/fad in pod yield/fad. According

Al et al.

to the results obtained of this
investigation, the application of
gypsum increased pod yield/fad of
peanut by arround 10.5%
compared to without gypsum
application. Similar results were
reported by several investigators of
them Ali ef al, (1995a), Samira,
Hussein ef al., (2000) and Adhikari
et al, (2003). However, Abd-El-
Motaleb (1983) showed that
gypsum application had no
significant effects on pod yield of
peanut.

Furthermore, the significant
interaction effect between peanut
varieties and hill spaces on pod
yield/fad (Table 2-a) revealed the
superiority of Gerogorey variety
under different hill spaces used.
On the other direction, wider space
of 25 c¢m tended to produce higher
pod yield/fad of Giza “5” Giza “6”
and Ismailia varieties, while mid-
space of 20 cm gave the highest
pod yield/fad (1495.94 kg) with
Gerogorey variety. Otherwise, the
lowest pod yield/fad (787.05 kg)
was given by Giza “5” variety
when dense planting of 15 cm
between hills was applied.

Morover, the significant
interaction effect between hill-
spaces and gypsum application on
pod yield/fad (Table 2-b) indicated
that mid and wider-spaces of 20
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and 25 cm between hills on one
side and the two .applied rates of
gypsum on the other side tended to
produce higher pod yield/fad as
compared with either close space
of 15 cm or without gypsum
application on  both  sides.
Therefore, mid-space of 20 c¢m
between hills gave the highest pod
yield/fad when gypsum rate of 500
kg/fad was added. However, the
lowest pod yield/fad of 868.08 was
obtained by close spacing of 15¢m
when no gypsum was added.

5. Seed yield “kg/fad”:

Varietal differences and the
influence of hill spacing and
gypsum application on seed
yield/fad of peanut results during
the two succeeded seasons and the
combined are presented in Table (3).

Varietal differences results
showed highly significant
differences among peanut varieties
in seed yieldfad whereas
Gerogorey variety outyielded the
other peanut varieties followed by
Ismailia “1” and Giza “6”
varieties, while Giza “5” variety
produced the lowest seed yield/fad.
These results almost followed the
same patterns of pod yield/fad and
yield attributes which all indicated
the superiority of Gerogorey
variety as compared with other

2578

peanut varieties investigated. The
relative increase in seed yield/fad
achieved by Gerogorey variety
amounted to 55.86, 26.17 and
25.66% compared to Giza *57,

Giza “6” and Ismajlia “17
varieties, respectively. In this
connection, Madkour ef al,

(1992). Basha (1994), Abd-Alla
(1999), Adhikari et al,, (2003) and
Maha Abd-Alla (2004) showed the
significant  differences  among
peanut varieties investigated in
seed yield.

Regarding the influence of
hill spacing on seed yield/fad, the
results revealed highly significant
differences during both seasons
and the combined as well when
both wide and mid-spacing of 25
and 20 cm between hills produced
higher seed yield/fad as compared
with close space of 15 cm between
hills.  Also, no  significant
differences could be detected
between wide and mid-spaces in
seed yield/fad neither during the
two seasons nor at the combined
data. These results followed the
same patterns of pod yield/fad. and
100-seed weight (Table 2) while
wide-space of 25 cm gave heavier
pods and seeds/plant (Table 1)
which could not componsate the
reduction occurred in  plant
population/fad. Thus, no
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significant  differences  were
observed between wide and mid-
spaces in pod and seed yields/fad.
In this connection, Madkour ef al,
(1992) and Asmaa, El-Sayed
(2003) reported that increasing
plant population up to 84.000
plant/fad increased seed yield/fad
of peanut as compared with both
lighter or denser densities.

Furthermore, gypsum
application appeared to be
increased seed yield/fad during the
two seasons and the combined as
well. Such positive effects were
observed throughout the most yield
attributes, in additions it was
confirmed  highly  significant
annually and in the combined.
Then, the gypsum application rate
of 1000 kg/fad gave the highest
seed yield/fad which followed by
gypsum application rate of 500
kg/fad, while the lowest seed
yicld/fad was given when no
gypsum was added. Such results
stated the vital role of gypsum in
improving the productivity of
peanut. In addition, similar
findings were noticed by Ali et al,
(1995 a) and Adhikari et al,
(2003).

With respecting to the
signification interaction effects
between the studied factors on

Ali, et al,

sced yield/fad, the interaction
between peanut varieties and hill
spaces (Table 3-a) indicated  the
superiority of Gerogorey variety
under different hill spaces. On the
other direction, wide and mid-
spaces appeared to produce higher
seed yield/fad of Giza “5” and
Ismailia “1” varieties, however the
highest seed yield/fad (822.21 kg)
was achieved by Gerogorey variety
when mid-space of 20 cm between
hills was used. On the contrary, the
lowest seed yield of 323.05 kg/fad
was given by Giza “5” variety with
close space of 15 cm between hills.

At last, the significant
interaction effect between hill
spaces and gypsum application on
seed yield/fad (Table 3-b) showed
that both wide and mid-spaces
between hills appeared to produce
higher seed yield/fad with gypsum
application of 500 or 1000 kg/fad.

~ On the other side, adding gypsum

generally increased seed yield
under different hill spaces. The
highest seed yield (668.67 kg/fad)
was obtained by wide spaces of 25
cm between hills when 1000 kg
gypsum /fad was added. However,
the lowest seed vyield (381.94
kg/fad) was produced by close
space of 15 ¢cm between hills when
no gypsum was added.
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6. Shelling percentage: |

Shelling percentage results
which countered by dividing seed
yield by pod yield as percentage
are given in Table (3). '

Regarding varietal differences,
the results revealed significant and
highly significant differences,
whereas Gerogorey variety had the
highest shelling percentage during
the seasons and the combined
which followed by Giza *“6”
variety. Such results were
expected, since Gerogorey variety
was produced the highest seed and
pod vyields/fad and subsequently
gave the  highest shelling
percentage as compared with other
peanut  varieties investigated.
Varietal differences in shelling
percentage of peanut were also
observed by Shams El-Din and Ali
(1996), Abd-Alla (1999) and El-
Sawy et al., (2000).

‘Concerning the influence of
hills  spacing on  shelling
percentage, the results showed
highly significant  differences
whereas  shelling  percentage
appeared to be increase as wide
spaces were used. Then, the
highest shelling percentage was
achieved by wide-spacing of 25
cm followed by mid-space of 20
cm between hills. However, the
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dense planting of 15 cm between
hills gave the lowest shelling

percentage. These results followed

the same patterns of pod and seed
yields/plant (Table 1) where wide-
spacing of 25 ¢m was produced the
highest values of both traits and
subsequently gave the highest
shelling percentage. In  this
connection, El-Seesy and Ashoub
(1994) showed a gradual increase
in shelling percentage with cach
widening in hill spacing from 10 to
20 and up to 30 cm. In addition,
the obtained results are in a good
line with those reported by Salem
et al, (1984) and El-Shahat
(2001).

Likely, gypsum application
results showed highly significant
differences, when the results
almost followed the same patterns
of seed yield/fad whereas the high
application rate of gypsum (1000
kg/fad) achieved the highest seed
yield/fad as well as the highest
shelling percentage. Then, the
lowest shelling percentage was
recorded by without gypsum
application treatment. Such general
trend was confirmed significantly
during the seasons and the
combined indicating the
importance role of gypsum in
increasing seed yield rather than
pod hulls of peanut. These results
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are in ‘agreement with those
reported by  Abd-El-Motaleb
(1983) and Adhikari et al., _(2003).

With respecting to - the
significant  interaction  effects
between the studied factors on
shelling percentage, the interaction
between peanut varieties and hill
spaces (Table 3-a) showed that
Gerogorey variety gave higher
shelling percentage with mid and
close space of 20 and 15 em
between hills. On the other
direction, wide and mid-spaces
appeared to record higher shelling
percentage with Giza “6” and
Gerogorey varieties. The highest
shelling percentages of 54.87%
was achieved by Gerogorey variety
when mid-space of 20 cm between
hills was applied. Otherwise, the
lowest shelling percentage (41.72)
was given by Giza “5” variety
when close spacing of 15 cm was
used.

Furthermore, the significant
interaction effect between peanut
varieties and gypsum application
on shelling percentage (Table 3 —
b} stated the superiority of
Gerogorey variety in shelling
percentage under different gypsum
application treatments, On the
other
gypsum/fad appeared to record
higher shelling percentage with
different peanut varieties
investigated. Therefore, the highest

hand, adding - 1000 kg

Ali, et al.

shelling percentage (55.17) was
achieved by  Gerogorey variety
when 1000 kg gypsum was
applied. However, the lowest
shelling percentage (41.93) was
given by Giza “5” variety when no
gypsum was added.

Finally, the  significant
interaction effect between hill
spaces and gypsum application on
shelling percentage (Table 3-c)
showed that wide-spacing of 25
cm between hills gave higher
shelling percentage under different
gypsum treatments. Also, the high
rate of gypsum (1000 kg/fad)
achieved higher shelling
percentage with different hill
spaces. Thus, the highest shelling
percentage of 55.64 was obtained
by wide-spacing of 25 cm when
1000 kg gypsum was added.
However, the lowest shelling
percentage (43.54) was given by
close spacing of 15 ¢m between
hills when no gypsum was added.

7. Oil yield “ kg/fad”:

Data pertaining to the
influence of studied factors on oil
yield of peanut seeds during the
two seasons and the combined are
presented in Tablc (4).

Regarding varietal
differences, the results revealed
highly  significant  differences
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through the seasons and the
combined, whereas Gerogorey
variety produced the highest oil
yield (325.21 kg/fad.) followed by

Giza “6” (262.29 kg/fad) and
Ismailia “1” (256.24 kg/fad)
varieties, however, Giza “5”

variety gave the lowest oil yield
(211.69 kg/fad), concerning the
combined data. The relative
increase in oil yield/fad achieved
by Gerogorey variety amounted to

53.63, 2692 and 23.99%
compared to Giza “5”, Ismailia “1”
and Giza  “6”  varleties,

respectively. These results almost
followed the same patterns of yield
and yield attributes former
discussed through this
investigation. In addition, Shams
Ei-Din and Ali (1996) and
Venkatesh et al, (2002) showed
such significant differences among
peanut varieties in oil yield.

Concerning the influence of
hill spaces on oil yield of peanut
seeds, the results indicated highly
significant differences, when wide-
space of 25 cm appeared to
produce the highest oil yield
followed by mid-space of 20 cm,
while the close space of 15 cm or
the dense planting gave the lowest
oil yield/fad - These results almost
foliowed the same patterns of yield
and yield attributes which
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confirmed the superiority of wid-
spacing in producing higher seed
yield and higher seed  oil
percentage which in turn produced
the highest oil yield/fad. Salem ef
al, (1984) showed a significant
increase in oil yield due to
increasing peanut population from
33,333 to 70,000 plant/fad. Also,
Asmaa, El-Sayed (2003) reported
that the highest oil yield/fad was
achieved by planting 84,000
plant/fad. However, El-Seesy and
Ashoub (1994) and Shams El-Din
and Ali (1996) showed that
widening hill spaces significantly
decreased oil yield of peanut seeds.

Likely, gypsum application
results indicated highly significant
differences through both seasons
and the combined as well.
whereas, oil yield/fad appeared to
be significantly increased as
gypsum application rate was
increased. Then, the superiority of
1000 kg gypsum/fad was observed
and achieved the maximum oil
yield/fad (291.24 kg) which
followed by 500 kg gypsum rate
(271.91 kg), while the lowest o1l
vield/fad (22842 kg) was given
when no gypsum was a0 oo
concerning the combined resulis.
Such results were expected, since
1000 kg gypsum rate was
outyielded other two gypsum



2580

treatments in seed yield/fad and
seed oil percentage which are the
basis for oil yield/fad_calculation.
Also, the obtained results are in
accordance with those reported by
Ali et al., (1995 b), Venkatesh es
al, (2002) and Adhikari et al,
(2003).

Finally, the significant
interaction effect between peanut
varieties and hill spaces on oil
yield/fad (Table 4-a) stated the
superiority of Gerogorey variety
with different hill spaces. On the
other direction, wide and mid-
spaces appeared to produce higher
oil yield/fad with different peanut
varieties investigated. Therefore,
the highest oil yield/fad (384.82
kg) was obtained by Gerogorey
variety when mid-space of 20 cm
was applied. Otherwise, the lowest
oil yield/fad (153.04 kg) was given
by Giza “5” variety when close
space of 15 cm was applied.

8. Protein yield “kg/fad”:

Data pertaining to the effect
of studied factors on protein yield
“kg/fad” through the seasons and
the combined are presented in
Table (4).

With respecting to peanut
varieties, the resulis revealed
highly  significant differences
during the seasons and the
combined as well, where

| Ali, et al.

Gerogorey variety achieved the
highest protein yield followed by
Ismailia “1” and Giza “6”
varieties, while Giza “5” variety
produced the lowest protein yield.
These results followed the same
patterns of former discussed yield
and yield attributes which all
existed the  superiority of
Gerogorey variety especially in
seed yield/fad and seed protein
percentage which are the basis for
account protein yield/fad. In this
connection, Shams El-Din and Alj
(1996) indicated that peanut
varieties  under  investigation
differed significantly in protein
yield.

Concerning the effect of hill
spaces on protein yield/fad, the
results indicated that wide and
mid-spaces of 25 and 20 cm
between hills appeared to produce
higher protein yield as compared
with dense planting of 15 cm
between hills which produced the
lowest protein yield/fad. This
definit trend was confirmed during
the seasons and the combined as
well, also followed the same
patterns of 100- seed weight, seeds
and pods yields/fad. Salem er al,
(1984) recorded a significant
increase in protein yield due to
increasing peanut population from
23,333 to 70,000 plant/fad. In
addition, Asmaa, El-Sayed (2003)
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indicated that the highest protein
. vyield/fad was achieved by mid-
" space of 20 cm between hills
(84,000 plant/fad) as compared
with either denser or lighter
planting densities. However, El-
Seesy and Ashoub (1994) and
Shams El-Din and Ali (1996)
showed that widening hill spaces
significantly decreased protein
yield of peanut seeds.

Likely, gypsum application
results revealed highly significant
differences where application and
increasing gypsum rate tended to
increase protein yield/fad. Then,
the highest protein yield/fad was
achieved by adding 1000 kg
gypsum/fad which followed by the
gypsum rate of 500 kg/fad, while
the lowest protein yield was given
by without gypsum application
treatment. The relative increase in
protein yield achieved by adding
1000 kg gypsum/fad amounted to
2391 and 6.21% compared to
without gypsum application and
adding 500 kg gypsum/fad,
respectively. Similar results were
reported by Venkatesh et al,
(2002) who found that protein
yield of peanut seeds was
significantly increased by applying
of gypsum.

Regarding the significant
interaction cffects between the
studied factors on  protein
yield/fad, the interaction between
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peanut varieties and hill spaces
(Table 4-a) stated the superiority
of Gerogorey variety in protein
yield/fad with different hill spaces
used. On the other side, both mid
and = wide-spaces appeared to
produce higher protein yield with
different peanut varieties
investigated. Therefore, the highest
protein yield/fad of 196.48 kg/fad
was achieved by Gerogorey variety
when mid-space of 20 cm was
used. On the contrary, the lower
protein yield/fad (80.51kg) was
given by Giza “5” variety when
close spacing of 15 cm between
hills was used.

Finally, the  significant
interaction effect between peanut
varieties and gypsum application
on protein yield (Table 4-b)
indicate that Gerogorey variety
outyielded other peanut varieties
under different gypsum application
treatments. On the other direction,
application of gypsum tended to
increase protein yield/fad with
different peanut varieties
investigated. Then, the highest
protein yield of 188.09 kg/fad was
obtained by Gerogorey variety
when 1000 kg gypsum/fad.. was
applied. Otherwise, . Giza “5”
variety gave the lowest protein
yield/fad (86.43 kg) when no
gypsum was applied.
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Table (1): Weight of pods per plant “gm” and weight of seeds per
- plant “gm” of peanut as influenced by varietal differences,

hill spacing and gypsum application during two growing

seasons (2002 and 2003) and the combined.

- I -
Main effects and ‘Weight of pods/plant Weight of seeds/plant
First Second First | Second

interactions Combined Combined
season | season season | season

Varieties (V):
Giza “5" 1551b ; 1L17¢ 13.34¢ 733c¢ | 547¢ 6.40 ¢
Giza “6” 1637b | 1231¢ 1434 b 8.83b | 6.06 bc 7.45b
Ismailia “1” 13.67¢ | 1361 b 13.64 ¢ 649d | 6.95b 6.72¢c
Gerogorey 2055a | 1561 a 18.08 a 1026a | 8702 9.48 a

F- test % ke Rk 't ' Kk

“ Hill spacing (D): _
25 cm between hills | 19.33a | 15852 1759 a .10.58 a| 8l1la 935a
(84,000 plant/fad.)

20 cm between hills
(105,006 plant/fad.)
15 em between hills
(140,000 plant/fad.)
F- test

Gypsum treatment (G):
Without application 1481c } 12.26Db 1354 ¢ 7.01 ¢ 6.30c 6.65b
500 kg / fad. 1781a | 1357a 15.6%a 9.07a | 686D 796a

1000 kg/ fad. 1696b : 13.70a 15330 861b | 7.22a 791 a

F- test

Interactions:
VD
VxG
DxG
b
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Table (1-a): Weight of pods per plant “gm” and weight of seeds per
plant “gm” of peanut as affected by the interaction
between. peanut varieties and hill spaces “combined
data”.

Hill spaces
25 ¢m 20 cm
Weight of pods per plant “gm”

B

Giza “5” 13.50 ¢
B

Giza “6” 15.03 b
A

Ismailia *1” ) 14.45 be
B

Varieties

Gerogorey 20.14a

Weight of seeds per plant “gm”
B

Giza “5” 6.18 ¢

A

Giza “6” 8.09b

B

Ismailia “1” 598 ¢

A

Gerogorey : 11.16 a
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Table (1-b): Weight of pods per plant “gm” and weight of seeds per
plant “gm” of peanut as affected by the interaction
between peaput varicties and gypsum treatments

~ “combined data”.

0.0 kg/fad. 500 kg/fad. 1000 kg/fad.
Weight of pods Xer plant “gm”

C
Giza “5§” 11.77¢ 1442 ¢ 13.82¢
C A B

- Giza “6” 13.11b 1524 b 14.68 b
B A A

Ismailia “1” 13.20b 13884 13.84 ¢
B A A

Gerogorey 16.06 a 1920 a 1897 a
. Weight of seeds per plant “gm”

B A A

Giza “3” 527¢ 6.99 693c

B A A

Giza “6” 6.60 b 7.841b 7.89 b
B A

6.33b 6.86¢
B A

9.95a

Table (1-¢): Weight of seeds per plant “gm” of peanut as affected by
the interaction between hill spaces and gypsum
treatments “combined data”, :

Gypsum treatments
Hill spaces

500 kg/fad. 1000 kg/fad.
A A
9.78a 10.06 a

A
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Table (2): 100- seed weight “gm” and pod yield “kg/fad.” of peanut
as influenced by varietal differences, hill spacing and
gypsum application during two growing seasons (2002 and
2003) and the combined.

Pod yield “kg/fad.”

100-seed weight “gm”

Main effects and
. . First | Second . First Second
interactions Combined Combined
season | season season season

arieties (V):

Giza “5" 5720b|53.73b| 55.51¢ ;1085.55bc| 766.41d 925.98 ¢
Giza “0” 61.05a/54.16b| 5760b |1166.11b| 94641c¢ 1056.26 b
Ismailia “1” 15460 b|54.26 b 54.43c |1064.52c| 1132.37b | 1098440
Gerogorey 63.10a[64.76a| 63.55a [1317.04a | 1214222 1265.63 a
F_ test e * %k *k * % ®* * ok

.Hi]l spacing (D)
25 cm between hills; 61,412 58.05a} 59.45a |1216.14b| 1116.17a 1166.15 a
(84,000 plant/fad.) '

20 cm between hills|58.64 b 58.43a! 5853 a | 1256.61a  1094.00a 117530 a

(105,000 plant/fad.}

15 cm between hills| 5698 ¢ 15370 b| 5534 b | 1002.17c§ 834.39b 918,28 b
(140,000 plant/fad.)

F_ test &k i k¥ * * % * %

Gypsum treatment (G):
Without application |57.10b|5526b{ 56.I8b ;1080.44b; 94064 b 1015.04 b

500 kg / fad. 60.36a|5734a| 5885a |120097a| 1041.30a | 1121.14a
1000 kg/ fad. 5957a157.58a| 5829a |1187.50a} 1062.61a 112355a
F_ test *k * & L3 * % i % ok

vxD NS woe . *% e .
VxG N.S N.S N.S * N.S N.S
DxG N.S bl il N.S NS **

| VxDxG N.s *k * %k *% * %
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Table (2-2): 100- seed weight “gm” and pod yield “kg/fad.” of peanut
as affected by the interaction between peanut varieties
_and hill spaces “combined data”, '

Hill spaces
Varieties

25 ¢m 20 em IScm

T00- seed weight “gm™
A

A A

Giza “5” 5568 ¢ 56.24 ¢ 54.61b
A A B

Giza “6” 60.26 b 5949 b 53.66 b
A A A

Ismailia “1* 55.98 ¢ 53.65¢ 53.66 b
A A B

Gerogorey 6587 a 60.03 2

64.74 a
Pod yield “kg/fad.”
A A B
Giza “3” 10744 ¢ 983.44 ¢ 787.05b
: C

A B
Giza “6” 1232.83 ab 1041.44 ¢ 894,50 ab
. A A . B -
Ismailia “1” 1125.50 be 1180.39 b 989.44 a
B A C :
Gerogore 1298.83 a 149594 a 1002.11 a

Table (2-b): 100- seed weight “gm” and pod yield “kg/fad.” of peanut
as affected by the interaction between hill spaces and
gypsum treatments “combined data”.

Hill spaces . Gypsum treatments

0.0 kg/fad. 500 kg/fad. 1000 kg/fad.

100- seed weight “gm”
A

B AB
25cm 5868 a 60.20 a 5947 a
c A B

20 cm 56.79 b 60.49 a 58.32 ab
B A A
15¢m 53.07 ¢ 5586 b 5708 b

Pod yield “kg/fad.” |
B A A I

25cm 1091.58 a 1210.62 a 1196.25 a
B A A

20 cm : 108545 a 1227.71 a 1212.75 b

B A A

15 cm 868.08 b ' 921308 b 961.60 ¢
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¥

Table (3): Seed yield “kg/fad.” and shelling percentage of peanut as
influenced by varietal differences, hill spacing and gypsum
application during two growing seasons (2002 and 2003)
and the combined.

Seed yield “kg/fad.” Shelling percentage

. . First | Second ) First Second
interactions Combined Combined

season Season season season

Main effects and

arieties (V):

Giza “5" 478.41 ¢ (380363 429.38¢c | 43.80b | 48.69¢ 46.24 ¢
Giza ;‘6”' 586.34b|474.52c| 530.43b | 49.79a | 50.19 be 49.99 b
Ismailia “1” 459,44 c|605.66 b| 532.55b | 43.10 b | 53.06 ab 48.08 be
Gerogorey 651.14a1787.30a | 669.22a | 4945a | 5528a 52.36a
F_ test ik *% & L) * E 3

Hill spacing (D):
25 cm between hills| 614.18 2| 593.99a| 604032 | 5055a | 52.80a 51.67 a

(84,000 plant/fad.)

20 cm between hills|593.63 2| 589.11a| 591.37a | 46.85b | 52.61a 49.73 b
{105,000 plant/fad.)
15 cm between hills|423.68 b|427.78 b | 42573 b | 4250c | 4999 b 46.24 ¢
(140,000 plant/fad.)

F- test
[Gypsum treatment (G):

Without application |473.02b|464.81 c| 46891 ¢ | 43.03c | 4849¢ 45.76 ¢
500 kg / fad. 570.43a({55747b| 563.95h { 47.14b | 52.48b 49.81 b
1000 kg/ fad. 588.04 a|588.60a| 588.32a | 4944a | 5443a 51.93a

*k

F- test

[Interactions:
VxD
VG
DxG

Ii VxbxG . o
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Table (3-a): Sced yield “kg/fad.” and shelling percentage of peanut as
affected by the interaction between peanut varieties and
hill spaces “combined data”.

T Hillspaces ||
Varieties _ \
25 cem 20 em 15em ,
Seed yield “kg/fad.”
A A B
Giza “5” 517.34 b 44775 ¢ 323.05¢
A B C
Giza “6” 636.99 a 5§36.17 be 418.12 b
, A T A B
Ismailia “1” 589,20 ab 559.33 b 449.11 ab
B A C
Gerogorey 672.81a 822.21 a 512.64 a
Shelling percentage
A B B
Giza “5” 51.12a 45.89¢ 41.72b
A A B
Giza “6” 52.41a 51.28ab 46.27b
A B B
Ismailia “1” 52.19a 46.89bc 45.16b
A A A
Gerogorey 50.98a 54.87a 51.24a
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Table (3-b): Seed yield “kg/fad.” and shelling percentage of peanut as
affected by the interaction between hill spaces and
gypsum treatments “combined data”.

Gypsum treatments
0.0 kg/fad. - 500 kg/fad. 1000 kg/fad.

Seed yield “kg/fad.”

C B A
515.58 a 628.01 a 668.67a
B A A
509.22 a 625.94 a 63894 b
B A A
381945 43791 b 45734 ¢

Shelling percentage
B

Hill spaces

52.10a
B

50.38 b
A

46.94 ¢

Table (3-c): Shelling percentage of peanut as affected by the
interaction between peanut varieties and gypsum
treatments “combined data”.

Gypsum treatments

0.0 kg/fad. 500 kg/fad. 1000
C B

Varieties

Giza “5” . 4193¢ 46.714d 50.09 ¢
C B A
Giza “6” 4598 b 50.98 b 52.99 b
B A A
Ismailia “1” 46.40 b 48.35¢ 49.48 ¢
C B A i

Gerogore 48,73 a 53.19a 55.17 a
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Table (4): Oil yield “kg/fad.” and protein yields “kg/fad.” of peanut
as influenced by varietal differences, hill spacing and
gypsum application during two growing seasons (2002 and
2003) and the combined.

Oil yield “kg/fad.” Protein yield “kg/fad.”

. . First | Second i First Second .
interactions Combined Combined

season scason season season

Main effects and

iV arieties (V):

| Giza “5” 241.36¢ | 182.02¢| 211.69¢c [113.73c| 9790 D 105.82 ¢
Giza “6” 292.62b [ 23196 b) 262.29b [ 137.34b) 11993 b | 128.64b
Ismailia “1” 223.104 |289.38a | 256.24b |116.15¢c| 14578 ab | 130.97b
Gerogorey 332.06a | 318.35a| 32521a |175.69a) 161.88a 168.79 a
F_ test E L "N *& _i* W k&

Hill spacing (D):
25 ¢m between hills| 312,70 a ; 298.76 a | 305.73a |147.80a| 143.062 14543 a
(84,000 plant/fad.)
20 cm between hills| 299.05a | 275.35b | 287.20b | 148.12a( 14053 a 14432 a
(105,000 plant/fad.)

15 ¢m between hills| 205.11 b | 192.18c | 198.65¢c¢ [111.26b| 11054 b 11090 b
(140,000 plant/fad.) '
F- test il

JGypsum treatment (G):
Without application 222.86¢c| 22842c |120.16cj 11511 b 117.64 ¢
500 kg / fad. 256.92b( 27191 b [14031b| 134192 137.25b
1000 kg/ fad. 286,51 a| 291.24a (146.72a| 14482 a 145.77a |

*h *w ¥ £1] R
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Table (4-a): Oil and protein yields “kg/fad.” of peanut as affected by
the interaction between peanut varieties and hill spaces

combmed data”,

Hill spces
25 cm 20 cm
Oil yield “kg/fad.”
B

A
Giza “5” - 26129Db 220.73 ¢ 153.04 ¢
: A B C
Giza “6” 32731 a 26428b 195.28 b
_ A A B
Ismailia “1” 285.56 b 27895b 204.21 ab
A A B .
Gerogorey - 348.75a 384.82a 242.04 a
Protein yield “kg/fad.”

A A B
Giza “5” 124.84 ¢ 112.09 ¢ 80.51¢
A A B
Giza “6” i50.87 ab 133.14bc 101.89 be
’ . A A A
Ismailia “1” 138.93 be 135.58 b 118.38b
B A C

16 l9648a 142.82 a

Table (4-b): Protein yield “kg/fad.” of peanut as affected by the
interaction between peanut varieties and gypsum
treatments “combined data”.

Gypsum treatments ,

0.0 kg/fad. - 500 keg/fad. - 1000 kg/fad.
T ' B A A

Giza “3” 86.43 ¢ 11558 ¢ 1543 ¢

B A

Giza “6” 114.42 b . 139.14 b

A
“p .13 149.42 b

Varieties _

Ismailia *

Gerogorey . . 188.09 a
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