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ABSTRACT Two field experiments were condncted in the
Experimental farm, Faculty of Agnculture, Zagpng Umvers:ty at

Khattara, Sharkia Govemorate, Egypt dunng 2000 and 2001 seasons -

to study the effect of potassium levels (24{48 and 72 kg K,O/ad.),
phosphorus levels (15.5 and 31.0:kg P,Os/fad.) and.sprying with
micronutrients (control, 2% Zinc, 1% :Boron and 2% Zinc+ 1%
Boron) on yield and yield attributes of peanut (Giza 6 cv). :
" Adding “potassium fertilizer significantly increased each of
leaf - chlorophyil - content, plant 'li¢ight, number of branches :and
- pods/plant, weight of peds-and seeds/plant, 100-seed weight, Pod and
seéd yields . /fad., shelling percentage, fodder yleldlfad. seed oil
rcentage and oil yield/fad. Lo
A Addmon -of phosphorus fertlllzer caused slgmﬁcant mcrease
in seed and fodder yields and all their attributes with the exception
“of plant height in the first season, 100-sced weight and seed oil
percentage in the two season and their combined as well as shelling
percentage in the second season and combined analysis.
, Apphcatlon of foliar spray with Za and Be or its combination
‘shghtly improved yleld and its attributes as well as seed quallty in
-the two seasons and thelr combined.
Results of interaction between potassmm and- phosphom
fertilizer and between phosphorus and spraying with micronutrients

) Research was funded by Regional Council Remrch and Extension (French side fund Na.
13/M/SH).
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recommended that pesnut shonld beferﬁlizedmh 72 kgK;O/fad
~ and 31.0 kg P,O/fad. o

Seed yield (kg/ad.) was polmvely correlated wnth each of leaf
chlorophyll content, plant height, number: of bunches/phnt, number
of pods/plant, pods weight/plant, 100-seed weight, pods yield/fad.,
shelling percentage and fodder yield and correlation coefficients
were 0.847, 0.937,.0.849; 0.929,0908,0.913 0893,0983 0.948 and'
0.966, respectively. -

Path analysis revealed that, the main sources of seed yleld

varistion according  to . their reiative importance. were, 100-seed
weight (34.305), seed weight/plant (30.125) and number of pods/plant

(27.20). since, the direct and indirect effects.of these three chmeters
valued 91.63% frows seed yield variation. ’

INTRODUCTION

The .peanut is an 1mportant
warm- _season- oil seed crop and
food grain legume, it contain about
50% oil, 25-30% protein, 20%

carbohydmte and 5% fiber and ash

and make asubstaxmal contnbunon
to human nutrition (Fagena et al
1997). This ‘crop has been given
great attention from the Government
and ‘scientific institutes ‘due toits

mpomnce for the new reclaimed

sandy ' areds. Under sandy ‘soil -
conditions, peanut may néed P, K °
fertilizers and ~micronutrients to

mpmvepodspmducnonandlts
quality. .

Regardmg potassium feruhzer
Eweida ef al, (1980) and Angadi -
et al; (1989) showed a- positive ..

response in yield of peanut to K
fertilizer. Saha er al., (1994) and

found : that

- Patra ef al, (1996) mdlcatedthat

pod vyield and yield components
were increased by -K application.
In addition, Patra ef.al.,.{1995)
application . of 45
Kz0/fad. increased yield and yleld :
attributes as well as oil content in

. seeds. of peanut., Ghatak. et al,
(1997). indicated. that pod yield of

peanut increased significantly with
K upto 30kg K2O/ha. However,
Anton and Bassiem (1998) and

Gabr (1998) observed that adding

48 K;O/fad. significantly increased
each of plant height, ‘number of

‘pods/plant, * weight ' of pods and

‘seeds/plant, 100-seed weight, yield
of pods and’ seeds/fad. Moreovet
Dahdouh {1999) “showed  that

‘application K fertilizer up to 48kg
K20 /fad. iincreased: significantly

pods yield/fad., shelling percentage

and seed oil percentage. Furthermore,
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El-far and Ramadan (2000)
observed that application of 36kg
K,;O /fad. significantly increased
each of number of branches/plant,
pods ~ weight/plant, 100-seed
weight, shelling percentage and.
pods yield/fad. Recently, Darwish
et al, (2002) noticed that adding
48 kg K,;O /fad. significantly
increased seed and oil yields/fad.

Concerning P. fertilizer, adding -

P fertilizers tended to improve
yield and~ yield attributes of
peanuts. Peanut yields appeared to
be gradually increased as P level
increased  ‘under the  most
conditions as reported by Geweifel
and Ali (1990); Patel (1992):
Yakadri et al., (1992);, Bhatol et
al., (1994); Singth et al., (1994),
Ali et al, (1995) and Anton and
Bassiem (1998). In addition, Nasr-

Alla et al., (1998) indicated that-

increasing the rate of PK
individual or in combination
increased number of branches/

plant, yield of pods/plant and per
fad. of peanut. Moreover EL-far
and Ramadan (2000) showed that
46.5kg P,0Os/fad. and 36 kgK,0
-/fad.  application had highly
significant effect on yield and its
attributes.

With respecting to the influence

of micronutrients, Patil et al, .

(1983) and Abdel Aziz et al.,
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(1985) found that foliar spraying
of boron increased pod and seed
yields and seed oil content. In
addition, Malewar et al., (1993)
when used four levels of zinc
sulphate (0, 10, 20 and 30 kg/ha) -
found that 20 kg Zn/ha .gave the
highest dry weight yield and 100-
seed weight. Moreover, Darwish et
al.,, (2002) used 1000 ppm zinc
sulphate and 100 ppm boric acid, -
found that fertilized peanut by -
48kg KO /fad. combined with.
spraying zinc obtained the highest
values of seed yield and oil
yield/fad.

Therefore, the objective of this
investigation was to study the
influence of P and K fertilizers as -
well as boron and zinc application
on yield and yield attributes of
peanut grown under sandy soil
conditions.

MATERIALS AND
METHODS

This investigation was conducted
at the Agricultural Research
Station of the Faculty of Agric.,
Zagazig University at Khattara
during two growing seasons (2000
and 2001). The soil of the
Experimental site is sandy in
texture, it had an average pH value
of 7.9 and organic matter content
of 0.48%. The available N, P and



2 338 ?' -

K contents were 10:5,72:99 and 89

- ppm, respectively (averaged over

the two seasons for the upper 30cm

..rofmhdq%:h}
- The- experiment - mcluded three
’faeemw’fauow

A Potassium fertilizer levels: -

1- 24kg K70 /fad.
2- 48kg K,O / fad.
3- 72kg K;O /fad.
B : Phosphorus fertilizer levels:
1- 15.5kg P,Os/fad.
2- 31.0kg P,Os/fad.
C : Micronutrients :
1- Control.
2-Zn (2%).
3- Bo (1%).
4- Combination of Zn (2%) +
Bo (1%)
Phosphorus fertilizer in form of

ordmaxy calcium mperphosphate
(15.5% P»0s) was added at sowing
and ‘after 25 days after sowing
(DAS). Potassium sulphate (48%
K;0) was added at sowing,20 and
40 DAS and nitrogen fertilizer in
formammonium sulphate (20.5%
N) at rate of 30kg N/fad. was
applied. ‘at sowing. In addition,
gypsum ~was applied at the

beginning of flowering stage at

rate of 0.5 ton/fad.

“form of.
~concentration  -of - 1%. m m m

Aﬁer 32 - and 62 %Sﬂm
were sprayed with boron in the

boric acid at the

the form of zinc sulphate at thev

- =GO «.u lrate ﬁf%

A -split-. split plot. deslgn thh
three replicates was followed.
Potassium fertilizer levels were
assigned to the main plots whereas
phosphorus fertilizer levels and
micronutrients were aliotted in the
1% and 2™ sub- plots, respectively.

~The area of plot was 15m? (3X5m)

included six rows 50cm apart, two
plant/hill and 20cm between hills,
Giza 6 cultivar seeds were sown on
may 3™ and 5™ in the first .and
second seasons, respectively. The
preceding crop was wheat in the
two seasons. The normal cultural
practices for peanut fields were
followed.

After 75 DAS leaf chlorophyil
content of 10 plants of the third
row was determined using
chlorophyll meter (SPAD- 502,
soil- plant analysis Development
(SPAD)  section Minolta camera
co., Oska, Japan) according to
Castelll etal., (1996). -

At harvest, the following
characters were estimated on ten
plants taken randomly from every
plot in both seasons:

1- Plant height (cm).
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2-Number of branches/plant.
3- Number of pods/plant.

4- Pods weight/plant.

5- Seed weight/plant.
6-100-seed weight.

7- Shelling percentage.

In addition 7.5 square meter

were harvested from the middle of
experimental  plots and the
following characters were recorded
after pod drying, except forage
yield (ton/fad:) which recorded
after harvested directly :
1- Pods yield (kg/fad.).
2- Seed yield (kg/fad).
3- Seed oil percentage.
4- Qil yield (kg/fad.).

Dried mature seeds were
ground into very fine powder to
determine oil percentage using
soxhelt apparatus and diethyl ether
according to A.Q.A.C (1980). Oil
yield was estimated by multiplying
seed oil percentage by seed
yield/fad. Analysis of variance and
combined analysis for the two
seasons were carried out as
described by Snedecor and
. Cochran (1982). The differences
among treatments were compared
using Duncan’s multiple range test
. Duncan (1955), where means had
the  different letters  were
statistically significant, while those

-Concerning

339

means followed by the same letters
were statistically insignificant. In
the interaction tables, capital and
small letters were used to compare
between means in rows and
columns, . respectively.  The
combined analysis of variance of
the two seasons was used to
calculate the simple correlation
coefficients and path analysis as
described by Svab (1973).

RESULTS AND
DISCUSSION

Illustrated data ‘in tables 1, 2
and 3 show the effect of
potassium, phosphorus-  and
micronutrients application on leaf
chlorophyll content, yield, yield
attributes and quality of peanut.

1. Leaf chlorophyll content
(LCC): | :

Potassium application significantly
affected Lcc in both seasons and
combined, when it tended to be
increase as K fertilizer application
increased from 24 to 72 kg K;0
/fad. Then, the highest Lcc was
obtained by 72 kg K,O /fad.
application indicating the great
role of K in peanut growth and its
activity in the function of enzyme
needed for biological processes.
the ~ effect of
phosphorus fertilizer, the results
showed the - superiority of high
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level of P (31.0 kg P,Os/fad.) in
this respect, confirmed the positive
response of Lcc to P-fertilizer
application. In other words,
increasing both K and P fertilizer
levels appeared to be increased Lcc
of peanut plants. Micronutrients
had no significant effect on Lcc of
peanut plants, however a little
increase was observed when the
combination of Zn+Bo was applied.

In addition, the significant
interaction between K and P levels
on Lcc (Table 1-a) indicate that
Lcc tended to be increased as
- either K or P levels increased then,
the highest Lcc (43.93) was
achieved when 72 kg K;O /fad.
and 310 kg P;Os/fad. were
applied. Otherwise, the lowest Lcc
was recorded with the low levels
of both fertilizers.

2- Yield attributes:

Potassium fertilizer levels had
significant effect on all yield
attributes including plant height,
‘number of branches/plant, number
of pods/plant, pods weight/plant,
seed weight/plant and 100-seed
weight (Tables 1 and 2). Increasing
K level from 20to 72 kg K,O/fad.
significantly increased the
abovementiond yield attributes.
"Such Dbeneficial effect of K
- fertilizer could be attributed to its
essential role in growth and
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establishment. of peanut plants in
addition to its activity in the
function of enzymes for the
biological processes in plants
which lead to .increase in-yield
components. These results are in
agreement with those reported by
Abdel-Wahab  er al, (1986),
Thimmegowdd (1995), Patra et al.,
(1996), Roy er al; (1996), Gabr
(1998) and ‘Anton and Bassiem
(1998), who found that K application
appeared to be improved the yield
attributes of peanut plants.
Concerning phosphorus application,
the results indicated significant or
highly  significant differences
either during both seasons or its
combined, when high level of 31.0
kg P,Os/fad. Produced longer
plants, higher number of branches,
number of pods and pod and seed
weights / plant. However, the
differences did not reach the level
of significance, regarding 100-seed
weight. Such favourable effects on
growth and yield attributes could
be attributed to the stimulation
effects of P on number and weight
of nodules and nitrogen activity as
reported by Sankar eral, (1984),
which in turn reflected positively
on peanut - yield attributes. Similar
results were reported by several
investigators among them Eweida
et al., (1980); Das (1982), Patil et
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al., (1982); Abdel-Wahab et al,,
(1986); Geweifel and Ali (1990);
Madkour et al.,, (1990); Alietal.,
(1995); Anton and Bassiem (1998)
and El-Far and Ramadan (2000). -

Regarding the influence of
micronutrients on yield attributes
of peanut (Tables 1 and 2), no
significant differences could be
detected either during both seasons
or their combined in this respect.
However, application of Zn+Bo
combination tended to improve the

most yield attributes of peanut; but

the differences could not reach the
level of significance. In this

connection, Veeranna et al., (1982) -

indicate that, the response to
application of 50kg ZnSos over

N2 Pso K3o kg/ha was significant’

(2.7 g/ha). Also, Malewar et al.,
(1993) wused four levels of Zinc
sulphate (0, 10, 20 and 30 kg/ha),
found that 20 kg Zinc sulphate/ha

gave the highest dry weight yield .

and 100-seed weight of peanut.
With - respecting to
significant interaction between K
and P levels on number of
branches, number of pods and seed
weight/plant (Table 1-a) the resulits
followed the same patterns of the
main effects, whereas increasing
both fertilizer levels appeared to be
increased the abovementioned
yield attributes. Therefore, the

the
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highest number of branches/plant
(10.48), number of pods/plant
(16.76)- and seed weight/plant
(11.68gm) were obtained when the
high levels of both fertilizer. (72kg
KO and 31.0kg P;0s) were
applied. In this connection, Anton
and Bassiem (1998) showed that
pods  weight/  plant, seed
weight/plant, straw. weight/plant
and 100-seed . weight were
increased  significantly  when
peanut plants fertilized with the
high levels of P  and K (30kg
P,0s+48kg K,O /fad.) compared
with the lower levels of both
elements. These results may be due
to the beneficial effect of P and K
on both rhizobium activity and
plant growth which in turn
reflected positively on peanut yield
attributes.

3- Pod and seed yields kg/fad.

Increasing P from 24 to 72kg
K;O /fad. significantly increased
both pod and seed yields/fad.
Then, the highest pod and seed
yields/fad. were obtained when
72kg K20 /fad. was applied. Pod
and seed yields/fad. gradually
increased when K level was
increased from 24 to 48 and 72kg
K20 /fad. The high level (72kg
K0 /fad.) outyielded both low and
mid K-levels by around 24.71;
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6.79% and 39.45;, 10.59%,
regarding combined results of pod

ahd seed yields/fad. for the same-

followed order. Thée results
followed the same patterns of other
yield attributes confirmed the vital
role of K element in growth and
improvements of productivity of
peanut. Such results may be due to
adequacy of K applied that in turn
favors the plant growth and
productivity of peanut. This means
that K soil content is not fairly
enough to face the requirements of
peanut under such conditions.
Similar ‘results were obtained by
Gabr - (1998); Madkour et al,
(1992); Dahdouh (1999) who
found ‘' ‘that * application of K
resulted ' in a significant positive
increase in pods yield and Ahmed
and Zeidan (2001) who reported
that K application increased pod
yield by 40 and 39.6% in both
‘'seasons,  respectively. Also,
Darwish ‘et al., (2002) stated that
application of K at the rate of 48kg
K30 ~/fad. gave the highest seed
yield/fad.  in 1999 and 2000
seasons. - :

Moreover, P results showed
highly - significant difference in
both seasons and their combined
when the high level of P (31.0kg
P,Os/fad.) produced higher pod
and seed yields/fad. compared with

Ali and Mowafy
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low P level (15.5 kg P,0s/ fad.).
Meanwhile, high P level
overyielded’' low P level by 8.91%
and' '10.42% for pod and seed
yields/fad., respectively concerning
the combined results. These results
followed the same patterns of other
yield - attributes, whereas P
application improved - - the
productivity of peanut, since P
fertilization had promising effects
on growth and  yield attributes
which resulted in produce more
pods and seeds per unit area.
Similar results were reported by
Geweifel and Ali (1990); Madkour
et al.; (1990);, Ali et al., (1995),
Anton and Bassiem (1998); Ghatak
et al, (1997); Kumar and
Raychudhuri (1997); Nasr-Alla et
al, (1998) and El-far and
Ramadan (2000) who indicate that
increasing P fertilizer increased
pod and seed ylelds per unit area
of land.

Regardmg the effect of foliar
spray with Zn and Bo or its
combination - on pod and seed
yields/fad. (Table 2), the results
indicate insignificant - differences
either during both seasons or the
combined. These results followed
the same patterns. of growth and
yield attributes (Tables 1 and 2) of
peanut plants .indicating to either -
no positive response to such
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micronutrients or little low doses
applied or present enough level of
those elements which needed more
trials and mvestlgatlons in this
respect. ~ this connection,
Veeranna et al., (1982) showed
that 50kg ZnSo4 increased yield
and yield attributes of peanut
during two seasons. Also, Malewar
et al., (1993) indicated that high
level of 20kg Zn/ha gave the
highest dry weight of peanut
compared with lower levels of Zn.
In addition, Darwish et al., (2002)
showed that spraying zinc (K,+Zn)
combined with 48kg K,O /fad.
obtained the highest seed yield of
peanut in 1999 and 2000 seasons.
Also, Patil ef al., (1983) found that
foliare spraying of boron mcreased
yield of peanut.

The  significant interaction
effects between K and P fertilizer
level on pod and seed yields/fad.
(Table 2-a) indicate that increasing
either of K or P level tended to
increase both pod and seed yields
of peanut. Therefore the highest

yield of pods (887.2 kg/fad)and

seed (469.1kg/fad.) were achieved
by high level of 72 kg K,O /fad.
when” 31.0 kg POy fad. was
applied. Otherwise, low levels of
both fertilizers produced the lowest
pad and seed yields.
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4- Shelling percentage

;. Shelling percentage as influenced
byy K, P and- micronutients
application during both seasons
and combined analysis are given in
Table (3). Meanwhile, application
of K as well as increasing its rates
resulted in significant increase in
shelling percentage during both
seasons, while it reached highly
significant increase at combined.
The lowest -shelling percentage
was obtained by the lower K level
indicating . the vital role ‘of
potassium- --in. increasing seed.
weight on account of pod hulls.
Similar results were obtained by
Nasr-Alla et al, (1998) -:and'-
Dahdouh (1999). : -

Likely, P application tended to

improve shelling percentage, but
the differences could not reach the:
level of significance in the second
season and the combined. These
results are in agreement with those
reported by Geweifel: and  Ali .
(1990). However, Abdel-Wahab et
al., (1986) indicated that :P
decreased : shelling percentage -
significantly in 1980, and increased '
it significantly in 1981, while it
was not affected . by P application
in 1982. Also, Anton and Bassiem -
(1998) reported that shelling
percentage was not significantly
affected by P application.
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-Regarding the - effect of
micromitrients on shelling percentage,
no significant differences could be
detected either when Zn and Bo
was applied alone or ‘in
combination of both. In spite of the
insignificant - differences, the

combined of Zn and Bo tended to

improve shelling percentage. The
results followed the same patterns
of growth and yield attributes.

5- Fodder yield (ton/fad.):
.Fodder or straw yield which
could be used as animal feeding
forage - or get involved in other
several products or practices
responded  highly significantly
during both seasons and the
combined to application as well as
increasing K level up to 72kg K,O
/fad.  Therefore, fodder yield
tended to be gradually increased as
K level increased from level to
another. These results are in
agreement with those reported by

Madkour et al., (1990) and Anton

and Bassiem (1998). However,
Huber (1956) and Abdel-Wahab e?
al., (1986) reported that straw
yield did not respond significantly
to the application of K fertilizer.
Likely, increasing P level
tended - to be increased fodder
yield/fad. and such increment
confirmed  highly significantly
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éiuring both seasons and its

combined. These results are in a
good line with those reported by
Patil ef al., (1983); Patel et al,
(1988);, Geweifel and Ali (1990);
Quadri ef al., (1991); Fathi et al,
(1992) and Ali et al., (1995).

* Otherwise, no significantly
differences could be detected
between  micronutrients either
when applied alone or in
combined, regarding fodder yield
or straw yield / fad. Such result
was  expected since those
micronutrients and its .combined
had no significant effect on the
most aforementioned growth and
yield attributes measured during
this investigation.

6- Seed oil % and oil yield
(kg/fad.)

With respective to the influence
of potassium fertilizer on seed oil
percentage, the results showed that
increasing. K level tended to be
significantly decreased - seed oil %
either through both growing .
seasons or the combined. Then, the
lowest seed oil % was obtained by
the high level of K (72kg K0
/fad.). Otherwise, the reverse
direction. was observed when oil
yield kg/fad. was calculated by
multiplying seed oil % X seed
yield kg/fad., whereas the highest
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oil .yield/fad. ‘was achieved by the
high level of K as compared with
other two lower K levels. The high
level overyielded low and mid-K
levels by around 34.99 and 8.39%,
in the same followed order,
regarding combined data of oil
yield kg/fad. Such results were
confirmed significantly throughout

growing seasons and the
combined. Decreasing seed oil
percentage resulted from
increasing K level might be

attributed to dilute effect as a result
of increasing seed size and weight
by increasing K level. In this
connection, Anton and Bassiem
(1998) reported that seed oil
rpercentage was slightly increased
when peanut plants received the
high rate of K fertilizer (48kg K,O
/fad). However, Dahdouh (1999)
indicated that increase K from zero to
48kg K;Offad. caused a decrease in
oil percentage. Otherwise, Abdel-
Wahab et al, (1986) found that there
was no relevance between seed oil
percentage and applying K fertilizer.
Likely, increasing P level
appeared to be significantly
increased oil yield kg/fad. during
both growing seasons and the
combined, however it has no
significant effect on seed oil
percentage. These results are in
agreement with those reported by
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Naphade ez al., (1991) and Anton
and Bassiem (1998), who reported
that the increase in P fertilizer rate
from 30 to 50kg P,Os/ha increased
the seed oil content of peanut

plant.
Concerning  the effect of
micronutrients on  seed oil

percentage and oil yield kg/fad.,
the results revealed insignificant
differences. However  slight
increase in oil yield kg/fad. was
observed when the combined of
ZntBo was applied, but the .-
differences could not reach the
level of significance. In this
connection, Darwish ez al., (2002)
reported . that application of K +Zn
increased seed yield and oil yield
kg/fad. :

7- Yield analysis:
7-a- Simple correlation:

Data of simple correlation
coefficients between seed yield of
peanut and its contributing
characters are presented in Table
(4). Seed yield appeared positive
and significant correlation with
each of leaf chlorophyll content,
plant height, number of branches
and pods/plant, pod and seed
weight/plant, 100-seed weight, pod
yield, shelling percentage and
fodder yield. In this respect Basha
(1994) found that seed yield
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appeared positive and significant
correlation with each of plant
height, pod yield/fad. and oil
yield/fad., while it was negatively
correlated with number of pods/
plant and weight of seed/plant and

correlation - coefficient was
significant. '
Also, leaf chlorophyll content

recorded  positive and highly
significant associations with plant
height, number of branches and
pod/plant, pod and seed weights/
plant, 100-seed weight, pod yield,
shelling percentage and fodder
yield.

Likewise, plant height was
strongly correlated with number of
branches and pods/plant, pod and
seed  weight/plant,  100-seed
weight, pod yield, shelling
percentage and fodder yield.

Moreover, number of branches
/plant, had positive and significant
correlation  with number and
weight of pods / plant, seed weight
/plant, 100-seed weight, pod yield/

fad, shelling percentage and
foddcr yield.
Meanwhile, number of

pod/plant indicated positive and
significant relationship with pod
and seed weights/plant, 100-seed
weight, pod yield/fad., shelling
percentage and fodder yield.
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" 'Similarly, " pod weight/plant

gavé  positive and - significant
correlation with seed weight/plant,
100-seed werght pod yield/fad.,
shelling percentage and fodder
yield.

Furthermore “seed werght/plant
was closely correlated with 100-
seed” ‘weight, " pod - yield/fad.,
shellmg percentage . and fodder
yield.

100-seed werght was Strongly
correlated  with pod yleld/fad
shelling percentage and fodder
yield.

Pod yield/fad. showed positive
and significant relationship with
shelling percentage and fodder
yield.

Ultimately, positive  and
significant mterrelatlonshlp was
recorded between .. shellmg

percentage and fodder, yleld

The present results indicate that
seed yield and-its contributing
characters were positively and
significantly ~associated. Thus, it
seems evident that all these
characters contribute to the final
peanut seed and pod yields. In this
respect Geweifel and Ali (1990)
found significant and positive
association  between different
attributes and seed yield/fad.,

indicate its 1mportance of different

characters, via, weight of pods,
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yield of pods, seed welght/plant
and IOO—seed welght

“7-b- Path analysis:
The methods ef;mhwm
-.included 1he yleld components ie.

- {plant . and lOO-seed we:ght The
effects of direct and indirect path
analysis of yield components are
presented in Table (5).

It is obvious from the results
that direct effect of number of
pods/plant as well as that indirect

effect via seed weight/plant and.

100-seed weight were positive and
valued about 0.2929, 0.3096 and
0.3260, respectively. For seed
"weight/plant, the data observed
that the direct effect as well as the
indirect via number of pods/plant
and 100-seed weight were positive
and valued 0.33, 0.2748 and
0.3082, respectively.

Hundred seed weight showed
positive direct- effect with about
0.3819, while the indirect effects
via number of pods / plant and
seed weight / plant were positive
and valued 0.2501 and 0.2665,
respectively.

The relative importance in
contributing seed yield recorded as
percentage of variation for number
of pods/plant, seed weight/plant
and 100-seed weight and their

347,

interactions. shown in Table (6).
The calcutation of path coeffictent
observed that 100-seed weight had
the greatest direct effect with about
14:58%  followed by - seed
weight/plant with about 10.8%%
and sumber -of peds/plant-wasthe
lowest in this respect with about
8.58%. Conceming the indirect
effects, it is clear also that 100-
seed weight was the highest
followed by seed weight/plant and
the lowest was number of
pods/plant.  Also, R? recorded
herein reached 91.63% of the total -
yield variation. However, the
residual effect of the other seed -
yield components included in the
present study was 8.37%. This -

residual  variation could be
attributed to  other  yield
contributing  characters. Finally,

‘according to the relative importance,
the studied characters could be
arranged as follows, 100-seed
weight (34.305), seed weight /plant
(30.125) and number of pods/plant
(27.20).
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Table (1): Leaf chlorophyll -content, plant height, number of branches/plant and number of
-pods/plant as influenced by potassium and phosphorus levels and micronutrients in the

two seasons and their combined.

Ali and Mowafy

-

Main effects | ¢ Leaf chiorophyll content Plant height (cm) Number of branches/plant Number of pods/plant
intear:::lﬁon 2000 2001 Combined 2000 2001 Combined 2000 2001 Combined 2000 2001 Combined
Potassium fertilizer level (K): ’
kgK:0/fad)l -
24 K;O [35.60c 34.95c . 35.28c 29.79b 27.28b 28.54b 7.459 6.422b 6.940b 12.18¢ 10.06¢ 11.12¢
48 K;O {39.00b 38.63b 38.82b 32.09ab 30.06ab 31.07ab 8.182 7.525ab 7.854ab 14.68b 12.40b 13.54b
72 K;0 [41.69a 41,54a 41 61: 33.37a 31.60a 32.49a 9.802 8.853a 9.328a 16.35a 13.78a 15.06a
F. test L 33 ® L 1] * N.S [ 13 & * 3 N
Phosphorus fertilizer level (P):
kgPOsffad)) = L '
155705 {37.39b 36.51b 36.95b 31.21 28.95b 30.08b 7.318b 6.948b 7.133b 12.97b 10.97b 11.97b
31.0 P,Ox [40.14a 40.24a 40.19a 32,29 30.34a 31.32a- 9.645a 8.253a 8.949a 15.83a 13.19a 14.51a
F' tut ¥k L 1] [ 3 ] N.s * * ® * ak 3] L 1 ] i
Micronutrients (M): i
Check 38.17 3831 38.24 31.59 29,32 3045 8.355 71.507 7.931 14.33 1208 13.20
v/ 38.51 3821 38.36 31.80 29.70 30.75 8439 7604 8021 1440 1206 1323
Bo 38.66 38.17 38.42 31.75 29.83 30.79 8.513 7.621 8.067 1443 12.08 13.26
Zn+Bo 39.70 3881 39.26 31.86 29.74 3080 8619 7.669 8.144 1445 12,10 13.27
F. test NS NS N.S N.S N.S N.S N.S N.S N.S NS NS NS
Interactions : ' _
KxP * N.S * N.S N.S N.S N.S N.S * N.S NS *
KxM | NS NS ° NS N.S N.S N.S N.S N.S N.S NS NS N.S
PxM NS NS . NS N.S N.S - N.S N.S NS . 'NS NS NS NS

* Determined using chiorophyll meter (SPAD},
*, ** and N.S indicate significant at 0.05, 0.01 and insignificant, respectively.



Table (2): Pod and seed weights/plant (gm), 100-seed weight (gm), pod yield (kg/fad.) and seed yield (kg/fad.)
as influenced by potassium and phosphorus levels and micronutrients in the two seasons and

their combined.
Main effects Pod weights/plant Seed weight/plant 100-seed weight Pod yield Seed yield
and (zgm) , (gm) (gm) (kg/fad.) (kg/fad.)
interaction | 2000 2001 Combined 2000 2001 Combined 2000 ‘2001 Combined 2000 2001 Combined 2000 2001 Combined

Potassium fertilizer level (K):

g K0 fad) . :
24 K,0 |13.75¢ 11.61c  12.68c 7.575b 6.016c  6.795¢ 53.86b 52.46 53.16b 714.4c 677.7c 696.0c  343.2c 309.7c  326.5c
48 K,0 15.26b 12.73b 14.00b 8.638b 7.836b 8.237b 56.17a 54.86 55.51a 829.8b 795.8b 812.8b 433.8b 389.6b 411.7b
7 K;0 17.59a 15.56a 16;§7a 11.176a 10.10a 10.635a 57.84a 5580 56.82a 902.4a 8§33.6a 868.0a 488.62 421.9a - 455.3a

F ‘e’t ! 3 "R LI N.s ] AN AN L1 ) 1 2] AR AR

Phosphorus fertilizer level @)

Oz P;05/fad ) ‘

15.5 P,Ox 14.21b 1257 1339> 8.098b 6.950b 7.524b 5599 53.97 5498 784.3b7328b 758.5b 461.1b 355.1b 378.1b
31.0 P,Os 16.85a 14.03a 15442 10.16a 9.014a 9.588a 5591 54.78 5535 846.8a 8053a 826.1a 442.7a 3924a 417.5a
F te’t an L3 ] "R xR "R AN N's N‘s N.s "R "N AR a% AN AR

Micronutrients (M): . - . :

Cherk 1537 13.23 14.30 9.09 8.009 8553 5590 5433 5512 8160 7716 7938 421.1 3719 3965
Zn 15.59 13.23 14.41 9.095 7932 8513 5596 5435 5516 8144 770.7 7925 4208 373.7. 3972
Bo 15.5¢ 13.32 14.44 9.099 7.969 8534 5597 5439 5518 8157 76715 7916 421.8 3742 3980

ZetBe " | 15.60 13.42 14.51 9.227 8019 8623 5598 5442 5520 815 9 766.4 791.2 4__239 3753 3996

F. test “NS NS N.S N.S N.S NS NS NS NS NS 'NS N.S NS NS N.S

Interactions : . A ’ -

KxP ‘N.S » NS » N.S * NS NS N.S *a A ke NS NS »

XxM NS NS N.S N.S N.S NS NS NS N.S NS NS N.S NS NS N.S

PxM NS NS N.S N.S N.S NS NS NS N.S NS NS N.S NS NS- --NS

£00Z (2)°ON 0€°10A “SY 213V [

*, ** and N.S indicate significant at 0.05, 0.01 and insignificant, respectively. -

Z

31208p

£S€
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Table 3):

Seed yield (kg/fad.), shelling percentage, fodder yleld (ton/fad.), seed oil percentage and
“oil yield (kg/fad.) as influenced by potassium and phosphorus leveis and micronutrients
in the two seasons and their combined.

Mai:n e:l'ects Shefling percentage Fodder yield {ton/fad.) Seed oil percentage Oil yield (kg/fad.)
interaction | 2000 2001 Combined 2000 2001 Combined 2000 2001 Combined 2000 2001 Combined
.| Potassium fertilizer level (K):
(kg K;0 fad)
24 K;O0 |48.02b 45.73b 46.87b 3.429¢ 3.135c 3.282c 43.32a 44.09a 43.71a 148.7c 136.5c 142.6c
48 K;0 |52.26a 49.02a S50.64a 3.878b 3.573b 3.726b 42.76b 43.59b 43.18b 185.4b 169.7d 177.6b
“72K;0° (54.14a 52. 61a 52.37a 4.122a 3.880a 4.001a 41.72c 4294c 42.33¢ 203.8a 181.2a 192.5a
v F_test ] t 2 ] t 2 £ 2] £ 1] ® ® * nk £ 3 ] &k
Phosphorus fertilizer Ievel ®): '
(kg P,Osad)
15.5P,0s {50.88b 48.33 49.61 3.623b 3.381b 3.502b 42.79 43.72 4326 171.2b 155.0b 163.1b
31.0P,0s |52.06a 4857 50.32 3.996a 3.677a 3.830a 4241 43.36 4289 187.3a 1699a 178.6a
F. test * NS N.S kel ke ol NS NS NS Baial e *
Micronutrients (M): _
Check | 5133 48.02 49.67 3802 3.517 3.660 4264 43.67 43.16 1790 1620 1705
Zn 5142 4830 4986 3809 3.533 3671 4244 4343 4294 1783 1621  170.2
Bo 51.44 4863 50.03 381 3.533 3.674 4252 43.40 4296 1789 1622 170.6
ZIn+Bo 51.69 48.86 50.27 3813 3.533 3.673 4280 43.66 43.23 1809 163.5 172.2
F. test NS NS N.S N.S N.S N.S NS NS N.S NS NS N.S
Interactions : .
KxP NS NS N.S N.S N.S N.S NS NS N.S NS NS NS
KxM N.S NS N.S N.S N.S N.S N.S NS N.S NS  * N.S
PxM NS NS N.S N.S N.S N.S N.S NS N.S NS NS N.S

*, ** and N.S indicate significant at 0.05, 0.01 and insignificant, respectively.




Zagazig J.Agric. Res., Vol .30 No.(2) 2003 355

Table (1-a): Leaf chlorophyll content, number of branches/plant,
number of pods/plant and seed weight/plant as affected
by P x K interaction (combined analysis).

Phosphorus levels

Potassium levels (kg K,O/fad)

Leaf chlorophyll content
15.5 B A A
: 33.84Db 3770 b 39.30b
31.0 C B A
) 36.71 a 39.93a 4393 a
Number of branches /plant
15.5 B A A
. 5.869 b 7.352b 8.177b
31.0 B B A
) 8.012 a 8.356 a 10.48 a
Number of pods/plant
15.5 B A A
: 10.35 & 12.20 b 13.37b
310 B A 4
: 11.8%9a 1488 a 16.76 a
Seed weight /plant
155 B B
: 6.046 b 6.938 b 9.587 b
31.0 C B A
) 7.544 a 9.535 a 11.684 a

‘Table (2-a): Pod yield / fad. and seed yield / fad. as affected by P x K
interaction (combined analysis).

Phosphorus levels

Potassium levels (kg k;O/fad)

(ke P;04/fad.) 24 48 72
Pod yield (kg/fad.)
15.5 ¢ B
' 6532 b 773.6 b 848.8 b
310 C B . A
) 738.8 a . 8521a 887.2a
Seed yield (kg/fad.)
15.5 c B A
' 304.9 b 388.0 b 441.5b
31.0 ¢ B LA

348.1 a 4354 2 4691a |
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‘Table (4): Simple correlation coefficients between seed yield of peanut (kg/fad.) and its attributes (combined).

Parameters 1 2 3 4 5 6 7 8 9 10
Y-seed yield/fad. 0.8469** 0.9368** 0.8486** 0.9285¢% 0.9080°* 0.9130%* 0.8983** 0.9825** 0.9481** 0.9664**
1- Leaf chiorophyll content 0.8084** 0.8658** 0.8489** 0.8143%* 0.8992%* 0.7943** O(.8783** 0.7257** 0.8614**
2- Plant height 0.8279*+ o.9soz--- 08938** 08912** 0.8929** 0.8922%* 09405 0.9501**
>3- Number of branches/plant 0.9181** 09386%* 0.9251** 0.7156** 0.8342** 0.4816** 0.8977**
4- Number of pods/plant 0.9454%% 0.9380% O8S36** 0.9085%* O0S747%% 0.9422°%
5 Pods weight/plant 0.9367** 0.8156** 08838** 0.8621** 0.9346**
6- seed weight/piant 0.8070°* 0.9216** 0.5104** 0.9384**
7- 100-seed weight 0.8599%+ (08873  (.§3234*
8- Pods yield/fad. 0.8730**  0.9541%*
9- Shelling percentage D.9177%+
10- Fodderyield'




Zagazig J.Agric. Res., Vol .30 No.(2) 2003

357

Table (5): Partitioning of simple correlation coefficients between seed

yield of peanut and its components.

Source of variation Value
Number of pods/plant:
Direct effect 0.2929
Indirect effect via seed weight/plant 0.3096
Indirect effect via 100-seed weight 0.3260
Total (ry:) 0.9285
Seed weight/plant:
Direct effect 0.3300
Indirect effect via number of pod/plant 0.2748
Indirect effect via 100-seed weight 0.3082
Total (ry,) 0.9130
:100-seed weight:
~ Direct effect 0.3819
Indirect effect via number of pod/plant 0.2501
Indirect effect via seed weight/plant 0.2665
| Total (rys) ‘ 0.8983

- Table (6): Direct and joint effect of seed yield components. as percentage

of seed yield variation of peanut.

CD.

Source of variation %

Number of pods/plant 0.0858 8.58
Seed weight/plant 0.1089 10.89
100-seed weight 0.1458 14.58
Number of pods/plant x seed weight/plant 0.1813 - 18.13
Number of pods/piant x 100-seed weight 0.1911 19.11
Seed weight/plant x 100-seed weight 0.2034 20.34
R? 0.9163 91.63

Residual 0.0837 8.37
Total 1.000 100.00
. Direct | Indirect Total
Number of pods/plant 8.58 18.62 27.200
Seed weight/plant 10.89 19.235 | 30.125
100-seed weight _ 14.58 19.725 34.305
57.58 91.63

| Total - ‘ 34.05
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