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ABSTRACT: Two field experiments were carried out during two
winter seasons of 2000/2001 and 2001/2002 at El-Khattara
Experimental Farm, Fac. Agric.,, Zagazig University, to study the
effect of mineral nitrogen and phosphorus and biofertilizers, each
alone or in combination on plant growth, plant chemical compeosition,

yield and its components as well as quality of pea plants under sandy
s0il conditions.

Fertilization of pea plants with mineral (N+P) at 30445 kg/fed
with mixture of biofertilizers(rizobactrein + okadein + phosphorein),
with phosphorein and/or with rizobactrein gave the highest values of
stem length, number of both leaves, branches and nodules /plant ,
total dry weight/plant in both seasons, maximum values of
chlorophyll a, b and (a+b) as well as carotenoides in leaf tissues,
number of pods/ plant, number of seeds/ pod, yield /plant and total
yield /fed in both seasons and total uptake of N,P and K/ plant, while
the minimum values were obtained by untreated plant (controf) in
the second season. only. In addition, N, P and K contents in roets,
stem and leaves as well as nodules numbér of pea plant were
significantly increased by application of 20 kg N+30 kg P,0s /fed vnth
mixture of (rizobactrein+ okadalen and phosphorem).

Key words Bmfemhzers, mmeral fertilizers, plant chemical
composition, number of nodules, yieid and its quality.
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INTRODUCTION
Biofertilizers microbial
inoculation) which contain

efficient strains of nitrogen fixing,
and phosphate-solublizing bacteria
could be used partially instead of
chemical fertilizers. Moreover,
these bacterial cells increase the
availability of nutrients in form
which can be easily assimilated by
plants (Subba Rao, 1993).

Inoculation of pea seeds with
rhizobium bacteria increased stem
length, number of both branches
and leaves /plant and nodules
number/ plant (El-Beheidi et al.,
1985), growth and nodulation
(Prasad and Maurya, 1992), plant
length, number of branches/ plant
and number of nodules/ plant
(Hassan et al, 1993) of pea. In
addition, number of leaves and
branches, nitrogen content and
green yield of beans
increased by adding 30 kg N {fed
along with rhizobium inoculation
(El-Oksh et al.,1991) and number
of nodules of pea plants with
rhizobium inoculation and
application of phosphorous
(Gheeth, 1993) under sandy soil
conditions.  Plant height and
number of nodules of pea were
increased with increasing P,Os
level up to 25.8 kg/ha (Srivastava
and Ahlawat, 1995). Under sandy
soil conditions, the dry weight of
peas increased with increasing

were

El-Beheidi, er al,

N+P fertilizers up to 80 kg/fed
(Gewaily . et al,, 1996; Ahmed,
1999). found that number of
nodules, branch number /plant, dry
weight of nodules /plant and
average fresh pod weight, weight
of ‘seeds, fresh pod yield/fed and
100 seed weight of peas were
increased with NPK  and
inoculation  with  rhizobium.
Moreover, N, P and k content in
leaves, yield, as well as
carbohydrate and protein of green
pods of snap bean were enhanced
with 92 kg N/ fed with inoculation
with rhizobium (Merghany 1999);

number of nodules, total dry
weight/plant, dry weight of
nodules and the yield were

significantly increased with the
combination of 30 kg P;0s/fed
and inoculation with biophosphatic
of faba been plants (Hamissa et al.
2000); nodules number and yield
of snap bean were promoted with
inoculation of seeds and 23 kg/ha.
(Shibru and Mitiku 2000).

The application of nitrogen
increased  chlorophylls  and
carotencids in pea leaves (EI-
Beheidi et al., 1996; Arisha and
Bardisi, 1999), weight of seed/pod
and weight of 100 seed of peas
(El-Khatib, 2003). Adding N and P
at 30 kg and 20 kg [fed
Jespectively with  biofertilizers
(nitrobein + phosphorein) were
favorable for plant length, number
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of branches, pod length, pod
weight and total yield, but less
protein of pods was obtained by
biofertilizers alone (Hewedy et al.,
2003) in common bean.

Inoculation of seeds with
rhizobium bacteria increased N,P
cand K in leaves (Sarg and
Hassan,2003 and Solieman et al.,
2003), P content (El-Neklawy et
al., 1985), N in green and dry
seeds (Abdel-Ghaffar er al.,1994)
and N,P,K, protein, carbohydrate
and TSS in seeds (Ramadan,1997).

The aim of this work is to
determine the suitable rates of
mineral N, P and biofertilizers on
the growth, yield and quality of
peas under sandy soil conditions.

MATERIALS AND
METHODS

Two successive winter
experiments, during of 2000-2001
and 2001-2002 seasons, were
carried out at  El-Khattara
Experimentai Farm, Fac. Agric,,
Zagazig University, to study the
effect of mineral nitrogen and
phosphorus and biofertilizers, as
single or in combinations, on plant
growth, chemical composition,
yield and its components and
quality of pea seeds under sandy
soil conditions  using  drip
irrigation system,
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This experiment included 17
treatments as indicated in Schedule
1.

The treatments were arranged
in a randomized complete block
design with three replications.

Pea cultivar Master B was
used, seeds were Sown on
November 7™ in both growing
seasomns.

The plot area was 12.6 m’.
Each plot contained three dripper
lines (7 m tong and 0.6 wide). One
dripper line (4.2m%) was used for
evaluating vegetative parameters
and the other two dripper lines (8.4
m®) - were used for yield
determination. :

Pea seeds were sown in hills
on both sides of line (2-3 seeds/
hill) and 7.5cm apart on both sides
and Scm distance.

Biofertilizers were mixed with
wet seeds by adding Arabic Gum
solution before sowing and the
treated sceds were, directly, sown
in the same day. The biofertilizers
used were rhizobactrein, okadein
(contain a  nitrogen  fixing
bacteria), and  phosphorein,
(contain  Bacillus megatherium
phosphate - dissolving bacteria).
The source of biofertilizers were
the General Organization for
Agricuiture Eqgualization Found
(GOAEF). Ministry of Agriculture,
Egypt.
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This experiment included 17 treatments as indicated in Schedule 1.

Schedule 1: The applied N, P;0s, rizobactrein,

okadein and

phosphorein (kg/fed) as single or in combinations

N P.Os Rizobactrein  Okadein Phosphorein
0 0 0 0 0
0 45 1.2 0 it
10 45 1.2 0 0
20 45 1.2 0 0
30 45 1.2 0 -0
0 45 0 12 0
10 45 0 1.2 0
20 45 0 1.2 0
30 45 0 1.2 0
30 0 0 0 1.2
30 15 0 - 0 1.2
30 30 0 0 1.2
30 45 0 0 1.2
0 0 1.2 1.2 1.2
10 15 1.2 1.2 12
20 30 1.2 1.2 1.2
30 45 1.2 1.2 1.2

Ammonium sulphate (20.3%
N), calcium  superphosphate
(15.5% P;0s) and potassium
suiphate (48% K;0), were used as
sources of N,P and K, respectively.
One third of these fertilizers was

added with FYM (30m/fed)
during soil preparation and the
other two thirds of these fertilizers
were divided into six equal
portions and added weekly through
irrigation water beginning 10 days
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after complete emergence, but the
rest of nitrogen and calcium
superphosphate was divided into
three equal amounts, and then
added every fifteen days intervals
as soil application and covered by
sand. The other normal agricultural
treatments of growing pea plants
were practiced.

Data Recorded
1. Plant Growth

Five plants were randémly
taken at 55 days after sowing from
each plot for measuring the
following items:

1. Stem length {cm),

2. Number of leaves / plant,

3. Number of branches / plant,

4. Number of nodules / plant, and

5. Dry weight of different plant
organs; i.e.; root, nodules, stem,
leaves and total dry weight/
plant (gm).

2. Yield and Its Components

Green pods of each plot were
harvested at proper maturity stage,
counted and weighed in each
harvest and the yield components
and total yield were determined as
follows :

1. Number of green pods/plant,
2. Pod weight (g),
3. Seed number/ pod,
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4. Green yield/plant (g),

5. Total green yield/fed Ton, and
6. Relative yield (%)

3. Leaf Pigments

Disk samples from the fourth
upper leaf were taken at 50 days
after sowing to  determine
chlorophyll a and b as well as
carotenoids according o
Wettestein (1957).

4. Plant Chemical Composition
(Nitrogen, phosphorous and
potassium)

They were determined in the
roots and shoots on the basis of dry
weight according to the methods

described by Bremner and

Mulvaney (1982), Olsen and

Sommers (1982) and Jackson

{1970), respectively.

5. Seed Chemical Constituents

4.1. Nitrogen, phosphorus and
potassium  contents, were

determined on the basis of dry
matter as in plant chemical
composition.

4.2 Total protein (%), 1t was
calculated by multiplying total
nitrogen x 6.25

4.3. Total soluble sugars; it was
determined according to the
method -described by Forsee
(1938).
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4.4. Nitrate content; it  was
determined according to the
method described by Cafado er
al. (1975).

4.5. Total carbohydrate (%); it was
determined according to the
methods described by Dubois
et al. (1956).

4.6, Total soluble solids (TSS);
They were determined by Carl
zeis refractometer.

5. Statistical Analysis

The data of this experiments
were subjected to proper statistical
analysis of variance according to
Snedecor and Cochran ([980). and
means  scparation was done
according to LSD at 5 % level.

RESULTS AND
DISCUSSION

~ L. Plant Growth

The effect of mineral nitrogen
and phosphorus and biofertilizers
on vegetative growth characters
and nodules formation of pea plant
are shown in Table 1. It 1s cvident
that application of nitrogen (N),
phosphorus (P20s), and
biofertilizers, single or mixture in
general, significantly enhanced all

studied vegetative growth
characters compared to control
(without fertilizers). Meanwhile,

" El-Beheidi, ef al.

application of N at 20 kg + P,Os at

30 kg+ mixture of the three
biofertilizers {Rizobacterein
{Rizo.), Okadein {Okad.),

phosphorein (Phos.) or N at 20 kg
+ P10Osat 30 kg + the same mixture
of biofertilizers gave significantly
higher mean values for all studied

growth characters, without
significant differences between the
two treatments. Moreover.

application of N at 30 kg + P,Os at
either at 30 or 45 kg+ Phos .also
stimulated significantly the
vegetative growth characters and
total dry weight /plant except
nodules number, without
significant  differences between
these two treatments on one side,
and among the four treatments on
the other side. In other words,
these four treatments being the
most favorable treatments and
there were no  sigmficant
differences could be detected
among them  with respect to stem
length and dry weight of leaves,
branches and total/ plant.

In addition, the same results
indicate that addition N at 20 or 30
kg+ P2Os at 45 kg+ Rizobacterein
(Rizo.) gave significant increascs
in all vegetative growth characters
without  significant  differences
between them and the increases in
vegetative growth characters as



Table 1: Effect of mineral N and P and biofertilizers(1.2 kg/fed , each) on the groivth characters of
pea plant in 2000/2001 and 2001/2002 seasons
Growth characters / plant
Treatments 2000/2001 season 2001/2002 season

Stem Leaves Branches Nodules Tom.l dry Stem Leaves Branch Modules Tota} dry
N P,0; Biofertlizers length No. No. weight length No. esNo.  No. weight
: {cm) L) (cm) {2

(Kg/fed)

00 Without(control) 32.16 1066 1.36 7.1 1.574 34.63 11.60 1.43 9.21 1.976

0 45. Rizobactrein 3793 1453 213 10.66 2.204 40.70 16.73 246 1266 2448
10 45 Rizobactrein 4430 le.76 290 14.99 2.483 45.66 [9.10  3.23 17.58 2.729
20 45 Rizobactrein 4910 2026 3.53 20,55 2.866 49.73° 2266 383 2332 2992
30 45 Rizobactrein 48.86 20.66 3.56 13.55 2.925 51.30 2303 393 2121 3.107

0 45 Okadein 36.16 13.60 2.00 9.66 2.091 38.43 t5.10 210 1221 2.307
10 45 OQOkadein : 4030 1583 2.66 1422 2.312 42.33 1770 293 {783 2.540
20 45 Okadein 4346 1990 336 19.10 2553 47.30 2196 3.60 2166 2768
30 45 Okadein 4556 20.20 340 14.55 2.602 47.90 2250 366 1877 2812
300 Phosphorein 3936 l64d3 246 10.33 2.313 41.96 1866 3.10 1199 2567
30 15 Phosphorein 4330 1976 5.13 11.55 2595 4580 2270 380 1421 2812
30 30 . Phosphorein 46.836 2260 3.73 14.21 2.850 49.30 2533 443 15686 3.065
30 45 Phosphorein 49.95 23.00 3.76 13.66 2.910 50.63 2573 446 1499 3233

00 Rizo.+Okad.+Phos.* 3750 1393 1.33 10.55 2.053 39.56 1636 210 1266 2.238
10 15 Rizo.+Okad.+Phos. 42.36 18.70 3.10 16.77 2.547 44.63 2096 333 19.66 2684

46.80 2433 3.80 2144 2.998 49.56 2533 433 2553 3147
48.46 25.16 4.16 19.99 3.054 5170 2610 446 2177 3.198
0.35 3.68 0.354 4.77 469 080 1862 0.225

20 30 Rizo.+Okad.+Phos.
30 45 Rizo.+Okad.+Phos.
LSD at 0.05 level 340 379

*Rizo., Okad. and Phos. : Rizobactrein , Okadein and Phosphorein , respectively.
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well as thy dry weight in both
seasons  were, in  general,
corresponding to increased both N
at P,Oslevels.

From the above mentioned
results, it could be suggested that
application of N at 20 kg + P,Os at
30 kg + mixture of the three
biofertilizers followed by N at 30
kg + PyOs at 45 + the same mixed
brofertilizers were adjudged as the
most effective treatments.
However, the former treatment is
the superior one.

The present results, in
general, are in agreement with
those obtained by El-Beheidi ef al.
(1985), Prasad and Maurya
(1992), Gheeth (1993), Hassan ef
al.  (1993), Snivastava and
Ahlawat (1995), Gewaily ef al.
{1996) and Solieman ef al. (2003)
on pea plants and El-Oksh ef al.
(1991) on common bean

The necessity of nitrogen and
phosphorus for pea growth has
been demonstrated by many
investigators, since nitrogen and
phosphorus supply was desirable
for vegetative growth, dry matter
accumulation as well as nutrient
uptake. The increase in plant
growth may be attributed to the
beneficial elfects of N on
stimulating  the  meristmatic

El-Beheidi, ¢t al.

activity for producing more tissues
and organs, since N plays major
roles in the synthesis of structural
proteins and other several macro-
molecules, in addition to its vital
contribution in several biochemical
processes in the plant related 10
growth (Marschner, 1995).
Besides, nitrogen is an important
constituents of protoplasm. Also
enzymes, the biological catalytic
agents, which speed up life
processes, have N as their major
constituents (Mengel and Kirkby,
1987). Phosphorus is an essential
component of the energy transfer
compounds, genetic information
system, cell membranes and
phosphproteins (Gardener er al..
1985). This indicates the great
importance of such elements for
enhancing plant growth. Moreover.
the superiority of inoculation with
the biofertilizers might be owe
much to the vital role of bacteria

that present in the applied
biofertilizers and capable of
contributing some  hormonc
substances;  i.e.,  gibberellins,

auxins and cytokinins ( Tien ef /..
1970; Cacciari ef al..1989). These
phytohortmones may stimulate the
cell elongation and development
and hence plant growth (Paleg.
1985). The activity of these
bacteria in the absorption zone of
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plant roots might improve soil
fertility, ~and consequently plant
development by Nj-fixation and
due to releasing of certain other
nutrients; i.e., Fe, Zn and Mn
(Bhonde et al., 1997) through the
break down of organic materials in
the soil and make these elements in
available forms. The increase in
plant growth after inoculation with
Rizobacterein may be due to the
ability of rhizobium to form Toot
nodules (Merghany, 1999).

In addition, the superiority of
inoculation.  with  the  the
biofertilizer phosphorein could be
explained in the light of the great
role played with such phosphate
solublizing bacteria in correcting
the  solubility problem and
releasing the fixed phosphate form
to be ready available form for plant
nutrition, then supply the plants
with their phosphorus needs.

2. Leaf Pigments

The results, listed in Table 2,
clearly show significant increments
in leaf pigments; i.e., chlorophyll a
and b as well as carotenoides due
to application of N, P,Os and
biofertilizers as single or as a
mixture. It is of great interest to
note that application of higher
levels of N (20 or 30 kg / fed.) and
P2Os (30 or 45 kg /fed) alongside
with single or mixed biofertilizers
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recorded, in general, higher values
of these pigments in leaf tissues
compared to control (unfertilized)
or any other fertilization
treatments. While, the minimum
values of the photosynthetic
pigments were obtained by
untreated plants.

It is also clear that, obtained
results of leaf pigments showed
similar trends to those obtained by
vegetative growth characters. That

meant that these fertilization
treatments had favorable
significant  effect on  the
photosynthetic pigments as

previously described in case of
vegetative growth. However, it is
important  to  npotice  that
fertilization with N at 20 or 30 kg /
fed + P2Os at 30 or 45 kg/fed+
mixture of the three biofertilizers
(Rizo. + Okad. + Phos.) were the
superior treatments, in this concern,
without  significant differences
between them. In other words,
high levels of N and P05
alongside with used biofertilizers
gave pea leaves with intense
chlorophyll and carotenoides.

Similar findings were gained
by El-Beheidi et al. (1996); Arisha
and Bardisi (1999) and Sarg and
Hassan (2003) on pea plants.

The enhancing effect of N on
photosynthetic pigments might be
due to that N is a constituents of
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Table 2: Effect of mineral N and P and biofertilizers 1.2 kglfed , each) on the leaf pigments of pea
plants in 2000/2001 and 20012002 seasons

Leaf pigments (mg/g dry weight)
Treatments 2000/2001 season 2001/2002 season
N P;0; Biofertlizers Chlorophyll . Chlorophyll .
(Kelfed) (Kglfed) 3 b =5 Carotenoids 2 b ath Carotenoids
0 0 Without(control) 2.96 093 389 2.10 275 091 366 @ 224
0 45 Rizobactrein 3.51 1.28 4.79 3.22 3.18 L75 493 3.41
10 45 Rizobactrein 3.85 132 5.17 4.18 3.89 1385 574 3.69
20 45 Rizobactrein 4.27 2,12 6.39 4.35 4.19 2.08 627 397
30 45  Rizobactrein 4.54 2.17  6.71 4.43 432 226 658 - -4.10
0 45 Qkadein 3.55 1.2l 476 3.17 341 1.39 4380 3.34
10 45 Okadein 3.81 135 5.16 3.37 367 1.68 535 3.65
20 45 Okadein 4.08 189 597 3.83 398 195 593 4.07
30 45 Okadein 4.46 2,11  6.59 4.16 430 2.13 643 427
30 0 Phesphorein 3.51 1.13 464 3.06 342 160 5.02 3.18
30 15 Phosphorein 3.93 130 5.23 324 371 184 552 312
30 30 Phosphorein 4.08 1.61 5.69 3.56 4.11 232 6.43 331
30 45 Phosphorein 4.34 2.00 634 368 422 239 6.6l 3438
0 0 Rizo.+Okad.+Phos.* 3.32 1.16 448 3.14 329 140 4.69 332
10 15 Rizo.+Okad.+Phos. 3.99 143 542 3.36 376 184 5.60 3.48
20 30 Rizo.+0Okad.+Phos. 4.62 2.19 6.8l 422 429 237 6.66 4.19

45 Rizo.+Okad.+Phos. 4.71 228 699 4.57 438 2.4 682 4.50

30
0.30 0.32 0.19 037 0.34

'LSD at 0.05 level 033 024 117
“*Riz0., Okad. and Phos. : Rizobactrein , Okadein and Phosphorein , respectively.
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chlorophyi! molecule. Moreover, it
is the main constituents of all the
amino acids and hence of proteins,
aciing as a structural component of
the chloroplasts. Correspondingly,
an  enhancement of  protein
synthesis and chloroplasts
formation leads to an increase in
chlorophyll and carotene
{Marschner, 1995).

3. Yield and Its Components

Data in Table 3 demonstrate
that the application of NP and
inoculation  with  biofertilizers
(Rizo., Okad., Phos.) single form
or as a mixture caused significant
increases in  yield and its
components expressed as number
of green pods/ plant, average pod
weight, seed number/pod and
green pods yield/ plant and well as
per feddan compared to control
treatment (unfertilized and
uninoculated). Whereas, application
of higher levels of N (20 or 30 kg /
fed) and P,0Os (30 or 45 kg / fed)
and  inoculation of  used
biofertilizers mixed or single
significantly enhanced the yield
and its components in comparing
with all  other fertilization
treatments.

Data also reveal that there
were no significant differences in
total green pods/ plant or per
feddan after fertilization with 30
kg N+45 kg POy fed and
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inoculation with Rizo., Phos. or
Rizo+ Okad.+ Phos. in both
seasons. Whereas, fertilization
with the same levels of N and P,Os
and inoculation with Okad. was
less effective than the other
biofertilizers. The increases in total
yield /fed were about 111%,112%
and 106% in the first seasons and
105%, 106 % and 104 % , in the
second season over the respective
control when plants were fertilized
with N at 30 kg/fed + P,Os at 45
kg /fed + inoculation with the three
biofertilizers, inoculation with
Phos. or ineculation with Rizo.,,
respectively. In fact, the trend
herin was similar to that previously
mentioned regarding vegetative
growth characters and photosynthesis
pigments. These resuits might be
due to the increase in vegetative
growth (Table 1) and photosynthesis
pigments (Table 2), that possibly
increased  the efficiency of
photosynthesis and resulted 1in
more accumulation of carbohydrate in
the foliage which was used in
developing  more  vegetative
growth factors that was highly
effective in nodules formation,
become responsible and N»
fixation and thereby the increase in
all yield components (Table 3).
Moreover, the increases in total
yield /fed were about 96% and
100% over the respective control
in first and second seasons,
respectively after fertilization with
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Table 3: Effect of mineral N and P and biofertilizers (1.2 kg/fed, each) on yield and its components
of pea plants in 2000/2001 and 2001/2002 seasons

Yield and its components
Green pods Green pods
Tratmens UM Pot  Seed yiad  Relatve (R Pod oy yied e
weight No. / yield O ETEEN oioht yield
pods/ ® pod Plant Feddan (%) pods/ ® No./pod Plant Feddan (%)
N P;0q Biofertlizers plant ® (ton) plant {g (ton)
(Kgifed) 2600/2001 season 2001/2002 season
0 ¢ Without(control) 3.02 512 590 21.74 1642 100 346 536 613 2515 1750 100
0 45 Rizobactrein 566 645 693 3656 2.191 133 $91 686 743 4053 2425 138
10 45 Rizobactrein 5.99 763 773 4568 2780 169 641 784 800 5055 2905 166
6.06 857 890 5188 3230 196 685 830 9.6 5678 3452 197

20 45 Rizobactrein
3 45 Rizobactrein 6.24 883 936 5510 3.397 206 7.04 874 9.50 6155 3572 204

0 45 Okadein 4.83 6.00 6.3¢ 2899 2.043 124 5.71 664 706 3785 2320 132
18 45 Okadein 531 626 7.16 33.29 2544 I54 592 692 753 4095 2728 155
592 712 756 42.17 2988 181 6.28 779 863 4897 3261 186

20 45 Okadein

Okadein 5.98 729 B3 4368 3217 195 684 815 923 5578 3408 194

30 45

3 0 Phospheorein 5.16 643 7.60 3323 2.069 126 5.78 696 746 4022 2307 131

30 15 Phosphorein 5.66 734  8.23 4L50 2550 155 6.45 764 816 3001 2765 138

30 30 Phosphorein 6.03 795 903 4803 3.283 199 7.05 836 930 3902 3377 192

30 45 Phosphorein 6.20 848 9.60 5263 3.493 212 .72 849 9353 6538 3.613 206
5.20 607 6.66 3159 1982 20 543 6.62 696 3596 2.141 122

0 0 Rizo.+Okad.+Phos.*

10 15 Rizo.+Okad.+Phos, 35.78 747 173 A326 2476 150 596 791 730 4722 2.807 166

20 3  Rizo.+Okad.+Phos. 6.11 839 873 5129 3222 196 7.12 8380 863 6270 3503 200
30 45 Rizo+Okad.+Phos 628 857 950 5393 3467 21 7.24 910 890 6595 3002 205
~ LSD at 0.05 level 0.28 0.88 032 4.4 0471 — 046 053 035 3527 0485 -~

*Rizo., Okad. and Phos. : Rizobactrein , Okadein and Phosphorein , respectively.
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N at 20 kg /fed+ P5Osat 30 kg/ fed
+ inoculation with the three
biofertilizers. However, it was
noticed that there were no
significant  differences between
fertilization with this treatments
and fertilization with N at 30 kg+

P>0s at 30 kg + seed inoculation
with  mixture of * the three
biofertilizers concerning the yield
and its components.

P deficiency leads to a
reduction of most metabolic
processes including cell division
and expansion, respiration and
photosynthesis. The level of P
supply during productive stage
regulate the starch/sucrose ratio
which  affect  phytohormones
balance (Marschner, 1995). P is an
essential components for energy
transfer compounds, the genetic
information system, cell membrane
and phosphoproteins, hereupon, it
affects pea yield. On the other
hand, biofertilizers enhance crop
productivity through N;- fixation,
phosphate  solubilization, plant
hormone production and Jfor
stimulate of disease resistance.
(Pathak ef al., 1977; Hedege et al.,
1999,

Thus, from the economic view
it could be concluded that 20
kgN+30 kg P»Os alongside with
inoculation with Rizo+ Okad.+
Phos. was enough for high
productivity .
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Obtained resulis are in
harmony with those reported by
Ahmed (1999), Ei-Khatib {2003)
and Sarg and Hassan (2003) on
pea plant, Hamissa er al (2000)
on faba been plants, Shibru and
Mitiku (2000) and Hewedy et al.
(2003) on common bean plants. In
this respect, El-Neklawy et al.
(1985} reported that inoculation of
pea seeds in Egypt with local
inoculation (okadain) or with an
introduced inoculation (TAL),
significantly increased green pod
yield.

4. N, P and K Contents and
Their Uptakes

The effects of mineral
nitrogen and phosphorus and
biofertilizers on NP and K

contents” as well as their uptaken
amounts by pea plants are
presented in Table 4. Tt is clear
from such data that application of
N and P fertilizers and seed
inoculation with biofertilizers as
single or mixture had favorable
significant effect on N,P and K
contents as well as their total
uptaken amounts compared to
control (untreated plants).

In general, application of N at
30 kg/ fed + P,Os at 45 kg/ fed +
mixture of the three biofertilizers
(Rizo.+Okad.+Phos.) came in the
first rank, followed by N at 20 kg+
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P,0sat 30 kg +the same mixture of
biofertilizers, in the second rank,
as they scored the highest values of
N,P and K contents in roots, stems
and leaves as well as their total
uptaken amounts without significant
differences between them except N
content in stem and K uptake /
plant which showed significant
differences. Moreover, application
of 30 kg N/ fed+ P,0s at 3G or 45
kg /fed and inoculation with Phos.
also showed favorable significant
effect on N,P and K contents and
their uptaken amounts without
significant differences between
them except N content in roots and
the uptake of P and K, which
showed significant differences.
Results, also, revealed that 20 or
30 kg Nifed+ 45 kg P,Os in
conjunction with seed inoculation
with Rizo. had favorable significant
effect on minerals content without
significant  differences  between
them except, P content in roots
and leaves. In addition, total
uptakes of N, P and K were
enhanced by the two treatments
without significant differences
between them respecting P uptake
only.

It could be concluded that the
marked superiority of N, P and K
contents and their uptakes are
notable among N at 20 kg/ fed and

El-Beheidi, et al.

P,Os at 30 kgffed used in
conjunction with mixture of the
three biofertilizers which came in
the first rank and that was followed
by N at 30 kg /fed + P,0s at 45 kg
[fed + inoculation with mixture of
the three biofertilizers.

Obtained results are in
harmony with those reported by
Sarg and Hassan (2003) and
Solieman et al. (2003) on pea, El-
Oksh et al. (1991) and Merghany
(1999) on snap bean

5. Seed Quality

The differences in minerals
content (%) (N,P and K), protein,
sugars, carbohydrates, nitrate and
TSS content in pea seeds due to
fertilization with mineral N and P
and biofertilizers single or mixture
are presented in Table 5. Data
clearly indicate that such
fertilization treatments, in general,
significantly enhanced all seed
quality characters compared to
control (untreated).

It is also clear that all seed
chemical constituents were at
maximum values after fertilization
with 20+30 or 30445 kg / fed NP
in combination with mixture of the
three biofertilizers (Rizo., Okad.
and Phos.) without significant
differences between them and that
was followed by fertilization with
20 or 30 kg N+45 kg POs+
Rizobacterein or with 30 kg N+30



Table 4: Effect of mineral N and P and biofertilizers (1.2 kg/fed, each) on the minerals content and

total uptake of pea plants in 2001/2002 seasons

Minerals content (%) Total uptake {mg
Treatments Roots Stem Leaves /palni)
N P.O; Biofertlizers N P K N P K N P K N P K
(Kgifed)
0 0 Without{control) .47 0,120 1.37 134 0133 129 235 0.184 227 3298 293 31.71
0 45 Rizobactrein 1.64 0.146 1.55 1.57 0214 130 2.53 0243 2352 4644 51325 4510
10 45 Rizobactrein .77 0.154 1.66 1.77 (.227 166 280 0252 2.67 57.17 6195 3402
20 45 Rizobactrein 197 0160 1.80 2.04 0231 199 3.5 0256 2.82 71.01 6393 6644
30 43 Rizebactrein 2.07 0154 1.8%8 2,15 0214 2.10 320 0247 287 7675 6767 7197
0 45  Okadein 159 0.143 147 154 0210 149 251 0239 247 4281 4911 41.54
10 45  Okadcin 1.69 0.156 163 174 0222 159 275 0243 259 5212 5624 4354
20 45  Okadein 1.77 0160 1.74 199 0226 L.80 3.00 0.248 274 63.02 6217 57.57
30 45 Okadein 1.50 0.156 1.77 2.12 0218 189 305 0243 279 67.13 5968 6062
3 0 Phosphorein 1.62 0.150 155 1.82 0218 158 275 0239 247 5396 35611 4734
30 15  Phosphorein 1.67 0.172 171 190 0247 174 280 0260 262 6048 6.8350 356.38
30 30  Phosphorein 1.72 0.189 1.80 194 0.268 2.02 290 0.285 282 6803 8.117 6892
30 45 Phosphorein 1.67 0189 1.82 190 0272 210 290 0289 284 T7L80 S.701 75.16
00 Rizo.+Okad.+Phos* 160 0.131 144 1.62 0.197 144 253 0201 2.39 4245 4289 38,92
10 15 Rizo.+Okad.+Phos. 174 0.150 171 169 0227 193 300 0252 267 56.13 6.048 5706
20 30  Rizo.+Okad.+Phus. 202 0.180 180 197 0277 219 325 0264 289 7406 8.164 7370
30 45 Rizo.+Okad.+Phes. 209 0.189 1.88 222 0281 224 330 0272 296 80.92 8520 77.09
LSD at 0.05level 009 0017 011 019 0020 O.I1 022 0021 011 518 0462 3.5l

* Rizo.. Okad. and Phos. : Rizobactrein , Okadein and Phosphorein , respectively.
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Table 5: Effect of mineral N and P and biofertilizers (1.2 kg/fed, each) on the quality of pea seeds in

2001/2002 season

Treatments Minerals content (%) Total (%) Nitrate TSS
N P;0s Biofertlizers N P K Protein Sugar Carbohydrate (mg/kg DW) (%)
(Kgifed) :
a0 0 Without{control) 3.20 0.321 2.34 2000 5.18 47.04 199.07 9.76
0 45  Rizobactrein 3.60 0.351 2.62 2250 6.25 49.98 180.11 10.73
10 45 Rizobactrein 4.00 0.373 2.92 2500 649 52.24 19468 1150
20 45  Rizobactrein 4.30 0377 3.06 26.87 7.13 55.01 229.77 <1210
30 45 Rizobactrein 4.35 0.358 3.13 27.19 7.30 57.78 222.06 12.56
0 45 Okadein 3.55 0.358 2.63 22,19  6.05 50,48 186.43 10.60
16 45  Okadein 3.85 0.381 2.84 2406 635 51.82 214.34 11.20
20 45  Okadein 4.15 0.392 291 2594 7.00 54.09 23350 11.36
30 45 Okadein 4.28 0.373 2.99 26.77 7.20 55.94 21241 12,10
30 0 Phosphorein 375 0.370 2.77 23.4 6.12 51.32 266.43 10.80
30 15 Phosphorein 4.05 0.403 294 25.31 6.29 3317 29522 11.60
30 30  Phosphorein 4.10 0.430 310 25.62 7.03 56.86 291.77 12.20
30 45  Phosphorein 4.10 0436 3.15 2562 7.3 57.78 304.22 12.63
‘00 Rizo.+Okad-+Phos.* 3.55 0.343 2.67 22,19 602 49.93 183.27 10.60
10 15  Riza.+Okad.+Phos. 4.05 0.396 2.91 25.31 6.52 52.24 192.75 . 11.63
20 30  Rizo+Olad+Phos 4,30 0.424 3.17 26.87 7.26 5594 211.25 - 12.56
30 45  Rizo+Okad+Phos 435 0.437 3.17 27.19 7.40 58.71 220.17 13.36
LSD at 0.05 level 0.21 0.016 0.14 1.36 0.29 3.51 33.59 0.36

*Rizo., Okad. and Phos. : Rizobactrein , Okadein and Phosphorein , respectively.
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or 45 kg P;0O5 in combination with
phosphorein, without significant
differences between those of
phosphorein inoculation or those of
nizobacterein with few exceptions.

For nitrate content (Table 5),
the. highest significant values were
obtained after fertilization with 30
- kg/fed NP and seed
inoculation  with  phosphorein
(304.22 mg/kg DW) and after
fertilization with 30430 kg /fed
NP+ phosphorein (291.77 mg/kg
DW) with significant differences
between them. While, the
minimum value (180 mg/kg DW)
was obtained with 0445 kg/ fed NP
used in conjunction with Rizo.
Obtained results after application
of high levels of both treatments P
or phosphorein confirmed that P
fertilizer is of great importance to
pea plants. These results are
agreeable with those reported by
El-Neklawy et al. (1985), Abdel-
Ghaffar et al. (1994), Ramadan
(1997) on pea, and Merghany
(1999) on snap bean for N,P.K,
protein, carbohydrate and TSS in
seeds.
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