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ABSTRACT: This investigation was conducted during the two
summer seasons of 2003and 2004 at El-Khattara Experimental
Farm, Fac. Agric., Zagazig University, to study the performance of
tomato cv. Castle Rock in relation to FYM levels (20 and 40 m’/fed)
and seven different combinations between mineral N (30, 60, 90,120
kg /fed), mineral P (12, 20, 28, 80 kg P;Os/fed) and biofertilizer
treatments (nitrobein (Nr) and phosphorein (Pr) as mixed fertlllzer
at 0.4 and 0.6 kg/fed, respect“ ely).

Application of 40 m’ FYM/fed stimulated, generally, the growth
of tomato plants expressed as dry weight of different plant organs
and enhanced photosynthetic pggments as well as the yield and its
components compared to 20 m* FYM/feddan. In spite of that, an
adverse effect was found on carotenoid content compared to 20 m’
FYM/feddan.

The application of 75 % N and 35 % P;0s of recommended
dose plus inoculation of tomato transplants with biofertilizers
(Nr+Pr) and /or 100 % of recommended mineral NP were the most
favourable treatments for growth expressed as dry weight of
different plant organs and total chlorophyll content in tomato leaves
and yield and its components, except average fruit weight.

Generally, inoculation of tomato transplants with Nr+Pr
combined with 75 % N and 35 % P,Os of recommended fertilizer or
100 % of recommended mineral NP without Nr+Pr combined with
40 m®> FYM/fed were considered the proper interaction treatments
which showed the best dry weight, total chlorophyll and yield and its
componenis of ivmaio planis under sandy soil conditions compared
to other interaction treatments.

Key words: Tomato, FYM, mineral NP, biofertilizers, dry weight,
chlorophyll and yield.
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INTRODUCTION

Tomato (Lycopersicon
esculentum, (Mill.) L.) is one of
the major important vegetable
crops grown in Egypt either for
fresh  consumption or for
processing. Fertilization is a major
factor increasing tomato growth
and yield as well as fruit quality.
Many investigators directed their
combination to N and P 6t organic
fertilizers; ~ others. went to
production of plant : growth and
yield modifying- substances by
such biofertilizers. Recently, a
great attention has been directed to
the wusing of organic and
biofertilizers to minimize mineral
fertilizers decrease the pollution of
the agricultural environment and
produce healthy food for human.
Thus, growth of most vegetable
crops including tomato was
improved by applying different
orgamic  fertilizers, such as
farmyard manure (Verlodt, 1984;
Subbizh et al., 1985; Zhang et al.,
1988; Fattahalla 1992a). For
improving the soil conditions and
fertility for tomato: plant growth,
photosynthetic pigments and yield,
ap3plying of FYM-up to about 40
m’/fed was recommended ~ by
Fattahalla (1992a and b), Arisha
and Bardisi (1999) on potato,
Abdalla er al. (2001) and El-Mansi
et al. (2004) on tomato.
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Inoculation of tomato transplants;
with biofertilizers like microbein
(N-fixing bacteria)  increased,
number of fruits/plant, yield / plant
and yield Feddan of tomato
(Moustafa and Omar, 1990; Abd
El-Ati et al, 1996; El-Gamal,

1996; El-Nagaar, 2004).
However, the combination
among FYM, mineral and

biofertilizers has been found to
increase dry weight and yield (Ei-
Gamal, 1996 on potato; Dawa er
al., 2000 on tomato).

Therefore, the objective of this
work was to determine the suitable
rate of FYM and the best
combination between mineral
(N+P) and the biofertilizers
nitrobein and phosphorein on the
growth, chemical composition and
yield of tomato (cv. Castle Rock)
under sandy soil conditions.

MATERIALS AND
METHODS

Two field experiments were
carried out during the two
successive summer seasons of
2003 and 2004 at El-Khattara

- Experimental Farm, Fac. Agric.,

Zagazig University, to study the
response of tomato plant growth
and productivity to FYM and
different combinations among
mineral NP and/or biofertilizer
under sandy soil conditions using
drip immgation system. The
experimental soil was sandy" in



Zagazig J. Agric. Res., Vol. 33 No. (3) 2006

texture with 7.90 pH, 132 %
organic matter, 0.021 % total N,
14.62 ppm available N, 19.46 ppm
available P and 7510 ppm
available K. The FYM chemical
properties were: 6.82 and 6.58 pH,
0.77 and 0.81 % total N, 0.24 and
0.23 % total P and 1.49 and 1.52 %
total K in the first and second
seasons, respectively.

This experiment included 14
treatments, which were the
combinations between two rates of
FYM (20 and 40 m>/fed) and seven
different
mineral NP and nitrobeint
phosphoreinas  presented in
Schedulel.

combinations between
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These treatments were
randomly arranged in a split plot
design with four replications.

Farmyard manure (FYM) was

randomly arranged in the main
plots and the combination between
mineral, NP and nitrobein +

phosphorein  were  randomly
distributed in the sub plots.
Nitrobein (0.4kg/fed) and

phosphorein (0.6 kg/fed) were only
dissolved in four liters of water
and little of Arabic gum (20%)as
adhesive agent and the roots of
transplants were dipped for three
minutes in this suspension before
transplanting.

Schedulel: The tested combinations of N, P,0s;, nitrobein and

phosphorein.
" Percentage of the Kg/fed

recommended Mineral Biofertilizers
fertilizers
N P,0s N P,0s Nr’ Pr’
25 15 30 12 00 00
50 25 60 20 00 00
75 35 90 28 00 00
25 15 30 12 04 06
50 25 60 20 0.4 0.6
75 35 90 28 04 0.6
100 100 120 80 00 06

N"": Nitrobein, Pr"': Phosphorein

*** recommended N and P were 120 and

80 kg/fed for tomato according Ministry of Agric. Egypt.
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- Tomato cv. Castle Rock was
used and its source was Atlas
Seeds Company (USA). The area
of the experimental unit was 12
m?, It contained two lines each of §
m length and 1.2 m width. One
dripper line was used for each row.
Tomato seeds were sown on
January 15 and transplanted on
March 15 in 2003 and 2004
seasons, respectively. The distance
between plants was 50 cm. The
other. normal agricultural
treatments (drip irrigation, pests
control and weed control, etc.) of
growing tomato plants were
practiced.

Data Recorded
Plant growth

A random sample of three
plants from each experimental unit
was taken at 65 days after
transplanting and different plant
parts; i.e., roots, branches and
leaves, were dried at 70 °C till
constant weight, then weighed and
recorded.

Photosynthetic pigments

Fresh leaves samples were
taken from the fourth upper leaf at
65 days after transplanting and
chlorophyli a, b as weli as
carotenoids were  determined
according to the method described
by Wettestein (1957).

El- Beheidi, et al.

Yield and its components

Fruits of each experimental
unit were harvested at full-ripe
stage then counted, weighed and
the following yield parameiers
were calculated: number of fruits /
plant, average fruit weight, yield /
plant, total yield / fed and the
relative yield.

Statistical Analysis
The obtained data were
subjected to the analysis of

variance according to Snedecor
and Cochran (1980). Means
scparation was done by Duncan
(1958).

RESULTS AND
DISCUSSION

Plant Growth
Dry weight
a. Effect of FYM

Data presented in Table 1
indicate that application of FYM at
the rate of 40 m*/feddan exerted a
marked effect on dry weight of
roots, branches, leaves and total
tomato plant compared * to
application of 20 m*/FYM /feddan.
These results were true in the two
growing seasons, except branches
dry weight in the first season,
which was not significantly
affected.



Table 1: Effect of FYM on dry weight of tomato plants (gm/ plant)in summer seasons

Lu

FYM (m’/fed) Root Branches Leaves Total Relative (%)

2003 season

: 20 . 813b  1221a  2163b 42.19b - 100.0
40 - T 976a 12122 = "23.38a 4526a 107.3
. 2004 season LI S
20 1246b  1787b . 3412b - - 6442b - 100.0°
40 __1383a  1837a _3828a 70.61 a " 109.6°

Values having the same alphabetical letter (s) did not significantly differ at 0. 05 level of significance accordmg to
Duncan’s multiple range test.
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- The relative increases in total
dr;/ weight due to application of 40
m’ FYM/feddan were 7.3 and 9.6
% over 20 m® FYM/fed. in the first
and second seasons, respectively .

Since sandy soil had low
organic matter and also low
mineral nutrients, organic manure
can improve its content of organic
matter, and this in tumn led to
improve soil conditions such as
soil water content, and increase the
availability of minerals as well as
the level of extractable minerals.
Also, increase microorganisms in
soil which in turn increase
phytohormones, which affect plant
growth.

The obtained results are in
harmony with those reported by
Fattahallah (1992a), Dawa et al.,
(2000), Abdalla et al. (2001) on
tomato, who reported that
ap}plication of FYM up to 45
m/fed significantly increased dry
weight of tomato plant organs.

b. Effect of the combination
between mineral NP and
biofertilizers

The obtained data in Table 2
show that adding 75 % mineral
N+35 % mineral P.0s of

recommended plus inoculation of

iomato transplants with nitrobein
(Nr} and phosphorein (Pr) at
different rates enhanced the dry
weight of different plant organs
with  insignificant  differences
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between this treatment and the
application of 100 % mineral NP
without  biofertilizers ~ which
increased dry weight of tomato
plant organs compared to the other
fertilizer treatments. This means
that application of 75 % mineral
N+35 % P,0s plus Nr+Pr recorded
the same results of application of
100 % mineral NP without
biofertilizers enough for enhancing
total dry weight of tomato plants.
These results were true in both
seasons of study. From the
aforementioned results, it could be
suggested that the application of
75 % mineral N + 35 % mineral
P05 of recommended dose with
inoculation of tomato transplants
by biofertilizers (Nr+Pr) was the
most favourable treatments for
fomato growth and also for its
economical beneficial for
minimizing N and P rates.

The same data in Table 2
reveal that application of 50 %
mineral N+25 % mineral P.Os or
75 % of recommended mineral N +
35 % mineral P;Os plus
inoculation with Nr+Pr at different
rates as well as application of 100
% mineral NP alone recorded the
same and best results for root dry
weight of tomato plans.

The relative increase in total
dry weight of tomato organs were
about 20.9 and 264 % for 75 %
mineral N+35 % mineral P,Os and
Nr+Pr and 25.5 and 26.8 % for 1G0



Table 2: Effect of the combination between mineral (NP) and biofertilizer on dry weight of
tomato plants(gm/ plant) in summer seasons

Relative

Mineral NP and biofertilizer Root  Branches Leaves  Total (%)

2003 season
25% N + 15 % P;0q from (R.D.) 8.06bc 10.73c¢ 21.51¢c 39.30¢ 100.0
50%N+ 25%P,0s from(R.D.) 826bc  11.50ab  2143c  4LI1%  qga8
15%N+ . 35%P,0s from(RD.) 7.76c  ‘12.63ab 21756 4289 1091
25%MN+  15%P,0s  from (R.D.)+Bio Ne+Pr  7.63c 12036 2130c  41.06b  104.4

$0%N+ 25%P,0s from(R.D.)+Bio Nr+Pr 890abc  1193b  2196bc ~ 4279  108.8
75%N+  35%P,0s from (R.D.)+ Bio Nr+Pr 9 7iab 13.00a  248lab 47.53a 1209

100 % N + 100 % P,O, from R.D (Check) 10.30a 13.25a 25.81a 49.36a 125.5
2004 season

25% N+ 15% P,0s  from (R.D.) 10.59d 16.51b 32.04c  59.14d 100.0

_ 50°% N+ 25 % P,04 from (R.D.) 11.85¢cd 17.10b 32.16c 6l1.11d - 103.3

75%N+  35%P,0s from(R.D.) 13.13bc 17.23b 35.86b © 66.21c 111.9

25% N+ 15%P,0s  from (R.D.)+ Bio Nr+Pr  12.71c 19.46a 34.79b . 66.34c 112.1
50% N+ 25%P;0s from(R.D)+BioNr+Pr 14732 © - 1894a ~ 3640b  70.07b 118.4
75%N+  35%P,0s  from (R.D.)+ Bio Nr+Pr  14.35ab 19.38a 41052 74.78a 126.4
100 % N+ 100 % P;O; from R.D (Check) 14.66a 19.26a 41.09  75.00a 126.8

(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein
Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance according to ,
Duncan’s multiple range test.
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% NP recommended over 25 %
mineral N+ 15 % P,0s from
recommended in the first and
second seasons, respectively.

The necessity of nitrogen and
phosphorus for tomato growth has
been demonstrated by many
investigators, since nitrogen and
phosphorus supply was describe
for vegetative growth, dry matter
accumulation as well as nutrient
uptake. Nitrogen plays major roles
related with plant growth, in
addition to vital contribution in
several biochemical processes in

plant related in growth
(Marschner. 1995). In addition.
Mengel and Kirkby (1978)

reported that N is an important
constituent of protoplasm and
other biological agents. Also,
Gardener et al.(1985) declared that
P is an essential component of the
energy  transfer  compounds,
genetic information system, cell
membranes and phosphoproteins.

Moreover, the superiority of
inoculation  with  biofertilizers
might be owe much to the vital
role of bacteria that present in the
applied biofertilizer and capable of

contributing  some  hormone
substances, i€,  gibbercllins,
auxins and cytokinins, which

stimulate the cell elongation and
. development and hence plant
~ growth (Tien et.al., 1970; Bouton

El- Beheidi, ef al.

er.al., 1985; Paleg, 1985; Cacciari
et al., 1989).

In addition, the superiority of
inoculation with the biofertilizers
phosphorus couid be expiained in
the light of the great role played
with such phosphate solubilizing
bacteria in correcting the solubility
problem and releasing the fixed
phosphate form to the ready
available form for plant nutrient,
then supply the plants with their
phosphorus needs.

These results were paralled
with those reported by Saber and
Gomaa (1993), Ali and Selim
(1996) and El-Mansi et al. (2004)
on tomato plants. They concluded
that fertilization of tomato plants
with  the chemical nitrogen
fertilizer at 80 kg/feddan without
microbein or with 200 or 400 gm
/feddan gave the highest dry
weight of branches, leaves and
total dry weight / plant.

¢. Effect of the interaction
between FYM and the
combination with mineral NP
and biofertilizers

The obtained data in Tables 3
and 4 indicate that the application
of 100 % mineral recommended
NP and 75 % mineral N+35 %
mineral P,Os; from recommended
plus Nr+Pr at different rates
combined with 40 m® FYM/fed
were the best interaction



Table 3: Effect of the interaction between farmyard manure and the combination between mineral

(NP) and biofertilizer on dry weight of tomato plants (gm/ plant) in summer seasons

Treatments Root Branches Leaves Total R‘;‘;‘;V €
o .
(:;yﬂ x Mineral NP and biofertilizer 2003 season
20 5%N+  15%P0s  from(RD) 6.90d 11.40abc  19.02¢  37.33e 100.0
50 % N+ 2% % P,04 from (R.D.) 7.80cd 11.55abc 20.20de 39.55¢ 1059
5% N+ 35 % P04 from (R.D.} 6824 11.73abc 21.73b-e  41.78de 111.9
25 % N+ 15% P,0: . from (R.D.)+ Bio Nr+Pr 7.45¢cd 12.23ab 19.20¢ 38.88¢ 104.1
0% N+ 25 % P04 from (R.D.)+ Bio Nr+Pr 8.85bcd 12.63ab 22.23b-¢  43.70cde 117.0
5% N+ 35 % P04 from (R.D.)+ Bio Nr+Pr 8.00¢cd 12.70ab 24.40abe  45.10cd 120.8
Wo% N+ 100 % P,0, from R.D (Check) 9.10bc 13.25ab 24 70ab 47.05bc 126.0
40 I5% N+ 15 % P04 from (R.D.) 9.22bc 10.05¢ 22.00b-e  41.28de 110.5
20%N+ 25 % P04 from {R.D.) 8.72cd 11.45abc 22.65b-e. 42 83cde 1 l4.7‘_
5% N+ 35 % P,04 from (R.D.) 8. 70cd 13.52a 21.77b-¢  44.00cd 117.8
IS% N+ 15 % P05 from (R.D.)+ Bio Nr+Pr 7.82cd 12.02abc 23.40bcd  43.25cde 1158
50 % N+ 25 % P,0, from (R.D.)+ Bio Nr+Pr 3.95bc 11.23bc 21.70b-e  41.88de 112.1
7% N+ 35 % P04 from (R.D.)+ Bio Nr+Pr 11.42a 13.30ab 25.23ab 49.95ab 133.8
100% N+  100% P,0, from R.D {Check) 11.50a 13.25ab 26.92a 51.67a 138.4

3rvivyz

3y 'r
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(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein
Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance according to
Duncan’s myltiple range test. .
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Table 4: Effect of the interaction between farmyard manure and the combination betwe¢n mineral

(NP) and biofertilizer on dmwelght of tomato plants (gm/ plant) in summer seasons

Treatments Root Branches Leaves Total Re;l;t;ve
(:,‘;“:d) Mineral NP and biofertilizer 2004 season

20 25%N+  15%P0s  from(R.D) 8.20f 15.35¢ 30.38f  53.92g 100.0
50%N+ 25%P;0s from (R.D) 11.27 17.15ef 3063f  59.05f 109.5
75%N+ 35%P,0s  from (R.D) 1207de 16256y 3235f  60.67¢f 125.5
25%N+ 15%P;0s  from (RD.)+ BioNe+Pr  11.20¢ 19.50ab  31.88¢f  61.33def 113.7
S0%N+ 25%P,0s  from (RD)+BioNr+Pr  15.52a 1923ab  3558cd  70.32¢ 130.4
75%N+ 35%P,0s  from (R.D.)+ Bio Nr+Pr  14.27abc 19.882 3863b  72.78bc 1349
100%N+ 100% P,Os  from R.D (Check) 14.70ab  18.80abc 39426  72.93bc 135.2

40 25%N+ 15%P,0s  from(RD) 1298cd  17.67de  33.70de  64.35d 119.3
S0%N+ 25%P,0;  from (RD.) 1243de  17.05¢f  33.70de  63.17de 117.1
75%N+ 35%P,0; from (RD.) 14.18abc ~ 18.20cd 39386  71.75¢ 133.0
25%N+ 15%P;0s  from(R.D.)+BioNr+Pr  1423abc  1942ab  37.70bc  71.35¢ 132.3

50% N+ 25%P;0s  from (RD.)+BioNr+Pr  1393bc  1865hed  3722bc  69.82¢ 129.4
75%N+ 35%P,0s  from (RD.)+BioNr+Pr  14.43abc  18.88abc 43472  76.78a 1423

100% N+ 100%P,05  from RD (Check) 14.63ab 19.73a 42752  71.07a 1429

(RD): Recomimended dose, Nr : Nitrobein , Pr ; Phosphorein

Values having the same alphabetical letter (s) d1d not significantly differ at 0.05 level of significance according to

Duncan’s multiple range test.
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treatments and recorded the
highest values of tomato. dry
weight of different plant organs in
comparison with the other
interaction freatments in the two
growing seasons,

These results suggested that
the application of 40 m’ FYM
/feddan, 75 % mineral N+35 %
mineral P,0Os with biofertilizers
(Nr+Pr) being more favourable for
growth of tomato plants.

The abovementioned proper
two interaction treatments
recorded relative increase in total
dry weight of tomato plants were
about 33.8 and 423 for the
interaction between 40 m’
FYM/fed combined with 75 %
mineral N+ 35 % mineral P20Os,
38.4 and 42.9 for the interaction
between 40 m® FYM/fed combined
with 100% mineral NP from
recommended over the other
treatments in the first and second
seasons, respectively.

These results are in paralled
true with those reported by
Kumaran et al, (1998) who,
reported that plant growth of
tomato was the best with organic +
inorganic and Azospirllum and
phosphobacteria.

Phoiosyniletic Pigments
Effect of FYM

Data in Table 5 indicate that
increasing FYM rate from 20
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m’lfed to 40 m’/fed significantly
increased chlorophyll a,
chlorophyll b, and total
chlorophyll (a+b) in leaf tissues of
tomato plants in the two seasons of
study, except chlorophyll a in the
second season, which was not
significantly affected by increasing
FYM rate. In spite of enhancing
effect of the application of the high
rate of FYM (40 m® /fed) on leaf
chlorophyll content in tomato, an
adverse effect was found in total
carotenoid compared to low rate of
FYM (20 m’ /fed). In this
connection, Arisha and Bardisi -
(1999) reported that FYM at 45
m*/fed increased chlorophyll (a+b)
as well as carotenoids content in
potato leaves.

Effect of the combination
between mineral NP and
biofertilizers
Data presented in Table 6
show that the application of 50 %
mineral N+25 % mineral P,O; and
75 % mineral N+35 % mineral
P;0s from recommended fertilizers
plus Nr+Pr at different rates as
well as the application of 100 %
mineral NP of recommended dose
enhanced chlorophyll a,
chlorophyi b, and  total
chlorophyll contents in tomato
leaves compared to the other
treatments. In spite of that different
minerals plus Nr+Pr combination



Table 5: Effect of FYM on photosynthetic pigments (mg/gm/ dry weight) of tomato leaves in
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Summer seasons .
3 A' ' ~ Chlorophyhll ' Total
FYM (m’/fed) - - : : carotenoids
. a b ~ Total (at+h) )
| 2003 season
20 31.91b 4.33b 8.26b 3.22a
40 . 420a 552a ~ 98la 2.82b
_ ' 2004 season
20 384 4.48b © 832b 2.96a
40 o 413a 5.48a 9.61a 2.94a

Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance according

to Duncan’s multiple range test.



Table 6: Effect of the combination between mineral (NP) and biofertilizer on photosynthetic
pigments (mg/gm/ dry weight )of tomato leaves in summer seasons

“Chlorophyll Fotal
Mineral NP and biofertilizer Total carotenoids
a b
(a+b)
2003 season
25%N+ 15%P,05  from (R.D.) 3.55¢ 3nd 1.27¢c 2.93a
50% N+ 25%P,0s from (RD.) 3.88bc  4.38bc  8.15bc 3.04a
75%N+ 35%P0s  from (RD.) 3.82bc  4.75bc  8.58bc 3.16a
2% N+  15%P,0¢ from (RD.)+Bio Nr+Pr 3.88bc  4.46bc  8.35bc %.18a
S0%N+ 25%P;0s  from (RD.)* Bio Nr+Pr 4.18abc  5.4lab  9.60ab 2.88a
75% N+ 35%P,0s  from (RD.)+ Bio Nr+Pr 440ab  56iab  10.40a 2.73a
100 % N+ 100 % P,0s  from R.D (Check) 466a 6142  10.87a 3.22a
2004 season

25% N+ 15%P,0s from (R.D.) 3.60c  47Tbc  8.38c 2.80a
50%N+ 25%P,0s from (RD.) 3.83ab  4.54c 8.38¢c 2.94a
75% N+  35% P;0, from (R.D.) 3.78bc  4.62c 8.41c 2.76a
25%N+ 15%P;0s  from (RD.)+Bio Nr+Pr  3.91ab  5.03b 8.94b 3.33a
50% N+  25% P,0s from (R.D.)+ Bio Nr+Pr 4232 5.10b 9.33ab 2.88a
75% N+ 35%P,0s from(R.D)+BioNr+Pr 4252  525b 9.50a 2.6%
100 % N+ 100 % P;0s  from R.D (Check) 424a  554a 9.79a 3.22a

(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein

Values having the same alphabetical letter (s) d1d not s:gmﬁcantly differ at 0.05 level of significance according to

Duncan’s multiple range test.
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did not reflect significant effect on
carotenoid content. These results
held true in the two growing
seasons,

It could be concluded that the
application of medium levels of
the recommended NP - plus
biofertilizers improved chlorophyll
content in tomato leaves.

- The enhancing effect of
Biofertilizer application may be
due to- the effect on mobilizing
nutrients by such microorganisms
and to accelerate microbial
processes, which help in
availability of metals and increased
levels of extractable minerals (El-
Kramany et al., 2000).

Accordingly, the enhancing of
nutrient uptake process by such
microorganisms to augment the
extent of the availability of
nutrients in a form which can be
casily assimilated and may be
reflected on the biosynthesis of
chlorophylls in tomato leaves. -

These results are in accordance
with those found by El-Gamal
(1996), under newly reclaimed
soils, who found that increasing N

application up to 200 kg/feddan

alone and/or application of 200 kg
N with inoculation of potato seed
tuber with Halex 2, resulted in a
high leaf chlorophyil content. El-
Nagaar (2004) came to similar
conclusion working with chicken
manure at 38.5m’/fed and/or with

El- Beheidi, et al.

mineral N at 120 kg/fed that gave
the highest concentrations of
chlorophyll and carotenoids in
tomato leaves.

Effect of thc iantcraction
between FYM and the
combination with mineral NP
and biofertilizers

Data in Tables 7 and 8 indicate
that the interaction between FYM
rates and different minerals and
Nr+Pr at different rates
significantly affected chlorophyll a
and b in tomato leaves.

tha

Results showed, except few
cases, that the addition of 50 %
mineral N+25 % mineral P,Os and
75 % mineral N plus 35% mineral
P,Os + Nr+Pr as well as 100 %
mineral NP alone combined with
40 m® FYM /feddan gave the
maximum values of chlorophyll a
and b and total chlorophyll in both
seasons. The interaction showed
significant  differences and in
general the high carotenocid values
were recorded with the interaction
between 20m® FYM combined
with 50 % mineral N+ 25 % P,0Os
plus Nr+Pr as well as with 100 %
mineral NP alone. However, data
did not reflect significant effect in
the second season.

Yield and its Components
Effeci of FYM

Presented -data in Table 9
indicate that increasing FYM rate

from 20 to 40 m’/fed significantly
affected yield and its component,



Table 7: Effect of the interaction between farmyard manure and the combination between mineral
(NP) and biofertilizer on photosynthetic pigments (mg/gm/ dry weight) of tomato leaves in

Summer season
Chiorophyll Total
Treatments b Total tenoids
a (ﬂ +bl caroieno
(:3‘;:’) X Mineral NP and biofertilizer 2003 season
20 8% N+  15%P,0, from (R.D.) 327 2.76d 6.03¢ 2.67ab
50% N+ 25%P,0, from (R.D.) 3.52de 4.17cd 7.70de 2.99ab
T8% N+  35% P,0; from (R.D.} 3.61cde 5.21bc 8.83cd 3.34ab
5% N+ 15 % P04 from (R.D.)+ Bio Nr+Pr 4.00b-e 3.84c¢d 7.84de 3.47ab
S0%N+ 25 % PO, from (R.D.)+ Bio Nr+Pr 4.36a-d 4.29cd 8.66¢d 3.50a
TE% N+ 35% P,0 from (R.D.)+ Bio Nr+Pr 421a-d  4.66cd 8.89cd 2.99ab
iM% N+ 100%P,0, from R.D (Check) 4.44abc  537bc 9.82bc 3.55a
40 5% N+ 15 % P,0; from (R.D.) 3.83b-e 4.66¢d 8.50cd 3.18ab
50% N+ 25%P,0, from (R.D.) 4.25a-d 4.60cd 8.60cd 3.10ab
75% N+ 35% P,0, from (R.D.) 403b-e  4.30cd 8.34cde 2.98ab
25% N+ 15% P04 from (R.D.)+ Bio Nr+Pr 3.76b-e 5.08bc 8.85¢d 2.89ab
50%N+ 25%P,0, from (R.D.)+ Bio Nr+Pr 4.01b-e 6.53ab 10.55ab 227
75% N+ 35% P,0, from (R.D.)+ Bio Nr+Pr 4.59ab 6.55ab 11.90a 2.47ab
100 % N+ 100 % P,0; from R.D (Check) 4.8%9a 6.92a 11.92a 2.39ab

(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein
Values having the same alphabetical letter (s) d1d not s:gmﬁcantly differ at 0.05 level of significance according to
+ Duncan’s multiple range test.
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Table 8: Effect of the interaction between farmyard manure and the combination between mineral
(NP) and biofertilizer on photosynthetic pigments (mg/gm/ dry weight) of tomato leaves in

El- Beheidi, ef al.

sumimner season

£ hlorophyil Total
Treatments b Total carotenoids
a (a+b) rotenoi
(:,‘gd) X . Mineral NP and biofertilizer 2004 season

20 25%N+ 15%P,0s;  from (RD) 329c  4.45de  7.75¢f 2932
50% N+ 25% P,0 from (R.D.) 3.73bc 3.88f 7.63f 2.76a
- T5%N+  35%P,0 from (R.D.) + 3.76bc 4.0lef 7.79def 2.90a
- 25% N+  15% POy from (R.D.)+ Bio Nr+Pr 3.80abc  4.72cd 8.52cd 3.30a
50%N+ 25% P04 from (R.D.)+ Bio Nr+Pr 4.00abe 4.69d 8.69cd i 2.84a
5% N+ 35%P,0, from (R.D.)+ Bio Nr+Pr 4.27ab 4.8lcd 9.09¢ 2.68a
100% N+ .100% P,0; from R.D (Check) 3.97abc  4.78¢d 8.76cd 331a
40 25% N+ 15% P,0; from (R.D.) 392abc  5.0%9%cd 9.01c 2.68a
%N+ 25%P,0; - from(RD) 3.93zbc  5.20cd 9.14c 3.12a
75% N+ 35%P,0, from {R.D.) 3.80abc  5.23bc 9.04c 2.61a
25% N+ 15%P0, from (R.D.)+ Bio Nr+Pr 4.02abc  535bc  9.39bc 3.37a
S0% N+ 25%P,0, from (R.D.)}+ Bio Nr+Pr 4.46ab 5.50bc 9.97b 2.93a
78% N+ 35%P,0, from (R.D.)+ Bio Nr+Pr 4.22ab 5.70ab 9.92b 2.69a
10 %N+ 100%P,0;, from R.D (Check) 4.52a 6.2%9a 10.82a 3.13a

(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein
Values having the same alphabetical letter (s) dld not significantly differ at 0.05 level of significance accordmg to
Duncan’s multipie range test. . _
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i.e., number of fruit/ plant, yield /
plant and total yield/fed, in the
growing summer seasons and
without significant effect on
average fruit weight, These results
held true in the two growing
seasons. The relative increase in
yield due to application of 40 m’
FYM/fed were about 14.3 and 13.4
% over 20 m’ FYM/fed in the first
and second seasons, respectively.

The increments in yield of
tomato fruits may be due to the
increase in the yield of dry weight,
total chlorophyll (Tables 1 and 5)
and also, due to the increase in
fruit number per plant (Table 9).

The beneficial effect of organic
manure on yield may be due not
only to that the organic manure
improves the soil structure
conditions which encouraged the
plant to have a good root
development by improving the
aeration of soil, but also due to that
mineral N fertilizer helps the living
organisms in organic manure to
multiply (Cooke, 1972)

These resuits are in harmony
with those reported by Faitahallah
(1992b), Abdalla et al. (2001),
Awad et al. (2002) and El-Nagaar
(2004) on tomato, who reported
that application of FYM up to the
highest level gave the highest
values of number of fruits/ plant,
yield/ plant as well as per feddan.
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Effect of the combination”
between mineral NP and
biofertilizers

Data in Table 10 indicate that
application of 75 % mineral N plus
35% mineral P,Os + inoculation
of tomato transplants with
nitrobein and phosphorein at
different rates as well as
fertilization of tomato plants with
100 % of the recommended NP
without Nr+Pr were the best
treatments which recorded the
highest values of number of fruits/
plant, yield/ plant and yield /
feddan. ‘

On  the contrary, the
combination treatments have no
significant effect on fruit weight.
These results held good in the two
growing seasons.

The increments of total yield
per feddan reached 24.2 and 28.2
% for 75 % mineral N+35%
mineral P,Os plus Nr+Pr and 27.6
and 32.5 % for 100 % mineral NP
alone over application of 25 %
mineral N+15% mineral P,Os
alone in the first and second
s¢asons, respectively.

These results are in accordance
true with those reported by
Kumaraswany and Madalageri
(1990), Ali and Selim (1996),
Barakat and Gabr (1998),
Mahmoud and Amara (2000), Abd
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Table 9: Effect of FYM on yield and its components of tomato plants in summer seasons

No. of fruits/ Average fruit Yield/ plant Total yield Relative

FYM_ (w°/fed) ~_ plant weight (gm) _(gm) (ton/feddan) yield (%)
2003 season
20 18.43b 56.16a 1036.0b 7.975b 100.0
40 20.29a 55.51a 1176.0a 9.120a 1143
. 2004 season .
20 23.36a 62.50a 1448.0b 10.080b 100.0
40 23.46a 68.76a 1521.0a 11.440a 113.4

Values having the same alphabetical letter (s) did not significantly differ at 0.05 levei of significance according to

Duncan’s multiple range test.



Table 10: Effect of the combination between mineral (NP) and biofertilizer on yield and its

components of tomato plants in summer seasons

. No. of A;:::tge Yield/ Total Relative
Mineral NP and biofertilizer fruits/ weight plant yield yield
plant _(gm) (gm) (ton/fed) (%e)
. 2003 season
25%N+ 15 % P,0,  from (R.D.) 16.00d 56.75a 913.0d 7.532¢ 100.0
50% N+ 25%P,0;  from (R.D.) 19.13bc 56742  1085.0bc 8.242b 109.4 -
75%N+  35%P;0; from(RD) 2025b°  54.56a  1099.0bc  8.434b 19
25%N + 15% P,0s  from (R.D.y*+ Bio Nr+Pr 17.50cd 54.75a 9400cd  8.358b 1109
50 % N + 25%P,0s from (R.D.)* Bio Nr+Pr 20.25b 5405a  1092.0bc 8.274b 109.8
75%N+  35%P0;  from (R.D)*+BioNr+Pr  2263a 56.80a  1280.0a 9.378a 124.5
100% N+ 100 %P,0;  from R.D (Check) 23.25a 57.20a 1331.0a 9.614a 1276
2004 season
25%N + 15% P,0s  from (R.D.) 20.13¢ 66.06a 1331.0d 9372 100.0
50% N+ 25%P,0, from(R.D) 21.25bc 66.32a  1411.0cd  9.722de 103.7
75% N + 35%P,0, from(R.D.) 22.00bc 67.21a  1471.0cd  10.160cd 108.4
25% N + 15%P,0;  from (R.D.)+ Bio Nr+Pr = 21.50bc 65.57a 1406 :0cd  10.530bc 1123
50 % N + 25%P,0s  from (R.D.)+ Bio Nr+Pr 24.75b 65.68a  15540bc  11.110b 118.5
75 % N + 35%P,0,  from (R.D.)+ Bio Nr+Pr 27252 . 63.53a  17260ab  12.020a 1282
100% N+ 100%P,0; from R.D (Check) 28.00a 65.03a 1747.0a 12.420a 132.5

(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein

Values having the same alphabetical letter (s) d1d not 51gmﬁcantly differ at 0.05 level of significance according to
Duncan’s multiple range test. ,
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El-Rahman et al. (2001) and El-
Nagaar (2004) on tomato plants.
They indicated that the
combination between mineral and
biofertilizers significantly
increased yield and its components
of tomato plants.

Effect of the interaction
between FYM and the
combination with mineral NP
and biofertilizers.

Data in Tables 11 and 12 show
that the interaction between FYM
rates and different minerals and
nitrobein (Nr) and phosphorein
(Pr) combination treatments had
significant effect on number of
fruit / plant, yield/ plant and total
yield / feddan, while it did not
reflect any significant effect on
average fruit weight in both
seasons of study.

It is interest to note that
application of 40 m* FYM/feddan
combined with fertilization of
tomato plants with 75 % mineral

N+35% mineral P,Os plus Nr+Pr

or combined with adding 100 % of
the recommended mineral
fertilizer alone were the best two
intéraction treatments which gave
the highest number of fruits/ plant,

yield / plant as well as total yield /
feddan.

The increments in total yield
were about 41.8 and 50.5% fpr 40

El- Beheidi, et al.

m’FYM/feddan combined with 75
% mineral N+35% mineral P05
plus Nr+Pr and 46.1 and 51.5 %
for 100 % recommended alone
over 20 m' FYM/fed combined
with 25% N+15% P,0s in the first
and second seasons, respectively.

It could be concluded from
this study that application of 40
m’FYM/fed combined with 75 %
mineral N+35% mineral P,0s plus
inoculation of tomato transplants
with Nr+Pr or combined with 100
% mineral NP gave the highest
values of plant dry weight, leaf
chlorophyll content, number of
fruits / plant, yield / plant and total
yield / feddan and were considered
the most favourable interaction
between treatments in this respect.

The positive effect of -
biofertilizer application on tomato
fruit yield may be directly
correlated with improving plant |
growth, as dry matter production,
and at that time minimizing of NP
rates specially in sandy soil. Such
response to biofertilizer
application was reported Dby
(Abdel-Mouty et al. (2001), who
stated that biofertilizer application
improved growth and dry matter of
tomato plants. In addition, El-
Kalla, et al. (1997), Abdalla et al.
(2001) and Abdalla (2002) found
that  biofertilizer  application
increased total yield production of
the studied crops. In the same



Table 11: Effect of the interaction between farmyard manure and the combination between
mineral (NP) and biofertilizer on yleld and lts components of tomato plants m

summer season.
No. of A‘;:;‘i‘tg' Yiel/  Total  Relative
fruits/ . plant yield/ yield
Treatments plant OB gm)  (wnfed (%)
(gm)
(:;,‘;: " * Mingral NP and biofertilizer 2003 season
20 %N+ 15% P105 from (R.D.) 14.50e 53.00a 768. lg 7.106d - 100
50 % N+ 25 % P,0; from (R.D.} 18.75¢" 59.38a 1117.0bed 7.618cd 107.0
’ 5% N+ 35 % P,0, from (R.D.) 18.50¢ : 57.50a 1064.0cde 7.158d 100.7
8% N+ 15 % P,0, from {R.D.)+ Bio Nr+Pr 15.50de 53.85a 823.9g 7.700c¢d 108.3
S0% N+ 25 % P,0, from (R.D.)}+ Bio Nr+Pr 19.25bc 55.13a 1059.0cde 7.97¢ 112.2
s °/o N+ 3% P,0;  from (R.D.H Bio Nr+Pr 20.50b 57.88a 1180.0bc 8.675b 1221
100% N+ 100%P,0; from R.D (Check) 22.00ab 56.42a 1242.0b 8.841b 124.4
40 25% N+ 15 % P,0; from (R.D.) 17.50cd  60.50a 1059.3cde 7.95%¢c 112.0
50% N+ 25 % P,0; from (R.D.) 19.50bc = 54.10a 1054.6cde R.873b 124.8
15% N+ 35 % P,0; from (R.D.} 22.00b 51.63a 1135.0bcd 8.950h 1259

5% N+ 15 % P,0, from (R.D.)+ Bio Nr+Pr 19.50bc 55.65a 1057 .8cde 9.017 126.8
50 % N+ 25 % P,0; from (R.D.)+ Bio Nr+Pr 21.25b 52.97a 1125.0bcd ~ 8.574bc 120.6
IS% N+ 35 % P,0s from (R.D.)+ Bio Nr+Pr 24.75a 55.712a 1379.0ab 10.077ab 141.8
W% N+ 100 % PO from R.D (Check) 24.50a 57.97a 1420.0a 10.387a 146.1

(RD): Recommended dose, Nr : Nitrobein , Pr ; Phosphorein . :
Values having the same alphabetical letter (s) dld not significantly dlffer at 0. 05 level of 31g111ﬁcance accordmg to
Duncan’s multiple range test. .
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Table 12: Effect of the interaction between farmyard manure and the combination between mineral
{NP) and biofertilizer on yield and its components of tomato plants in summer season

El- Beheidi, et al.

No.of AVTRES Vil  Towl  Relatie
Treatments f;'l':::tl w(;i:l;t ';g.::) (tyoi:lfe 4 {%)
(l::;dd) X Mineral NP and biofertilizer 2004 season
20 I5%N+ 15%P0;  from(RD) 19004  64.72a  12290e 8470 1000
50%N+ 25%P,0; from(RD) 20004  64.13a  12800de  9.030de  106.6
5% N+ 35%P0; from(RD) ° 2150cd  64.72a  13740cd 95554 1128 -

25%N+ 15 % P,0; from (R.D.}+ Bio Nr+Pr 21.50cd 61.30a 1312.0d 9.5904d 113.2

S0%N+ 25%P,0;  from(RD)+BioNr+Pr  24.00bc. 62172 14840cd  10570bc 1247
75%N+ 35%P,0;  from(RD) BioNr+Pr  2850a  60.85a  17320ab  11.280b  133.1

0% N+ 100 % P04 from R.D (Check) 29.00a 59.60a 1732.0ab  12.040ab 142.1
40 5% N+ 15 % P,0; from (R.D.) 21.25cd 67.40a 1432.0cd 10.275¢ 121.3
50% N+ 25%P0; from (R.D.) 22.50c 68.53a 1542.0bcd  10.415b¢ 122.9
TS% N+ 35 % P04 from (R.D.) 22.50c 69.70a 1568.0bcd  10.765bc 127.0

25% N+ 15 % P,0, from (R.D.)+ Bio Nr+Pr 21.50cd 69.85a 1501.0cd  11.470ab 1354
S50% N+ 25 %P0, from (R.D.)+ Bio Nr+Pr 23.50bc 69.18a 1625.0bc  11.640ab 137.4

T5%N+ 3% % P04 from (R.D.)+ Bio Nr+Pr 26.00ab 66.20a 1721.0ab 12.750a 150.5
100% N+ 100 % P,0, from R.D {(Check) 27.00ab 70.45a 1902.0a 12.800a 1511

446

(RD): Recommended dose, Nr ; Nitrobein , Pr ; Phosphorein
Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance according to
Duncan’s muitiple range test., .
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direction, Srivastava et al. (1998)
added that availability of P
influence the productivity of
vegetable crops by affecting
processing of energy storage and
transfer, such role might be
favourable for N which plays an
important role in plants such as
synthesis of protein, pigments and
€NnZymes. ‘
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