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TWO successive years field experiment was performed on a

clayey soil at Faqus, Sharkia Governorate, Egypt during the
summer growing seasons of 2005 and 2006 to investigate the
possibility of partial or entirely substituting bio and organic fertilizers
instead of inorganic ones. Therefore, a mixture of three biofertilizers
(phosphorien, nitrobien and microbien) (BFM) and chicken manure
(CM) were applied either solely or in combinations with a BFM plus
25%, 50% or 75% of recommended NPK rate (RR). Nitrogen, P and K
contents in plants and fruits and fruit yield and quality as well
chemical composition of soil were studied. The basal control
treatment of the experiment was the NPK recommended rate (100%).
The experiment was established with four replicates in a randomized
complete block design including 7 treatments. The results could be
summarized as follows :

1. Soil content of available N and P was markedly increased but soil
pH was slightly decreased with (CM) + BFM, while 25% and 50%
of recommended NPK combined with the BFM showed the highest
K content in the soil comparing with the other treatments.

2. Chicken manure + BFM followed by (CM) alone resulted in the
highest dry weights of plant organs and whole plant as compared
with the control treatment (100% of RR) which did not differ
significantly in this respect with the 25% or 50% of recommended
NPK combined with (BFM).

3. Tomato plants fertilized with (CM) and inoculated with (BFM)
followed by (CM) solely treatment contained the highest N and P
values as compared with the control treatment which did not differ
from that of 25%, 50% and 75% of NPK RR combined with
boifertilizers. Whereas, the plants fertilized by 25%, 50% and 75%
of NPK RR + BFM gave the highest K conc.

4. The highest increments in the four forms of tomato yield, ie.; early,
mid-season, late and total were obtained by (CM + BFM) followed
by the treatments of 25% and 50% of NPK RR + BFM, which
oftenly did not differ significantly from the control.

5. Tomato fruits produced from plants received (CM + BFM)
contained the highest concentrations of N, P and K followed by
those received 25%, 50% and 75% of NPK RR + BFM or (CM) only.

6. The highest values of fruit dry matter as well as reducing and total
sugars were achieved from treatments of control, 25% and 50% of
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NPK RR + BFM and (CM) only which did not differ significantly
from the other treatments. Vitamin C, total acidity, T.S.S. and non

reducing sugar were not significantly affected by any of the applied
treatments.

Generally, it could be concluded that (CM) application before
transplanting at the rate of 20m® fed™' + BFM at the rate of 3kg fed™'
from each was the recommended treatment which produced the
quaiity fruits of total at NPK RR. Application of NPK 25% and 50%
of (NPK RR + FBM) at the same rate showed similar effect as
fertilization with the NPK RR. Thus, these treatments can replace
completely or partially instead of N, P and K mineral fertilizers, which
protect the environment chemical pollution and its harmful effect on
human and animal health besides reducing the production costs.

Keywords: Chicken manure (CM), Biofertilizer mixture (BFM), NPK
Recommended rate (RR), Tomato plants.

As the universe is going now on the way of clean agriculture and minimizing
pollution effects, organic and biofertilizers became of the best management
products to improve soil characteristics and productivity. They are considered as
the most important factor in reducing the application of the inorganic fertilizers,

consequently, reduce the adverse environmental impact of chemicals (Marschner,
- 1995 and Khafagy, 1999).

Tomato (Lycopersicon esculantum Mill) is one of the most popular and
widely grown vegetable crops in Egypt. It contains some important nutritional
compounds for human feedings such as proteins, fats, carbohydrates in addition
to some minerals and vitamins especially C and A.

Biofertilizers play an important role in enhancing crop productivity through
nitrogen fixation, phosphate solubilization, plant hormones production, ammonia
excretion, siderophores formation and to control various plant diseases (El-Banna &
-~ Tolba, 2000; Ghallab & Salem, 2001; Dakhly et al.,2004 and Shalaan, 2005).
Usually, biofertilizers contain one or more of the following; symbiotic or non
symbiotic N,-fixing bacteria which both are able to fix atmospheric nitrogen as
~ well as phosphate dissolving bacteria which solubilize phosphates and
micronutrients through the production of organic acids and subsequent reduction
in soil pH (Saber, 1993 and Ashour, 1998). Besides, micro-organisms such as
Pseudomonas, Azotobacter, Azospirillium and Mycorrhyzae can secrete growth
promoting substances, e.g., indole acetic acid, gibberellins, cytokinins like
substances and auxins (Subba Roa, 1993; Frankenberger & Arshard, 1995 and
Bashan & Holguin, 1997). A promising trend for increasing the efficiency of
biofertilizers in the use of different mixtures of biopreperations. Several
researchers indicated that dual or multi application of bacteria prepared as
biofertlizers such as nitrogen fixing and phosphate dissolving bacteria showed a
significant efficiency in stimulating plant growth and nutrients uptake as well as
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tomato fruit yield than in case of single application (Terry et al., 1995; Heweedy,
1999; Awad, 1998 and EL-Banna et al, 2001).

Organic manures are well established to be involved in fertilization in almost
worldwide due to their beneficial effects on the physio-chemical and biological
characteristics of soil which in turn influence the growth and increase plants
production (Youssef et al, 2001). In other words, organic manures improve
moisture retention in the soil and are a good source of essential nutrients as well
they beneficially affect micro flora activities, improve soil structure and decrease
soil pH after cultivation (Amara & Dahdoh, 1995; Saha et al, 1995 and El-
Ghamry & El-Naggar, 2001).

Recently, intensive efforts are being focused to minimize the applied amounts
of chemical fertilizers to decrease the production costs and environmental
pollution with good fruit yield. There is now a very fast growing demand for
organically grown food products (for both local and export markets), which help
in the fast spreading of organic and bio-agriculture. So, the present research was
undertaken to investigate the possibility of partial or complete substituting
chemical fertilizers by biofertilizer mixture combined either with different
portions from the NPK recommended rate (100%) or with chicken manure.

Material and Methods

A two successive years field experiment was performed to fullfil the
objectives of the present work as the following:

Soil

A soil at Faquos, Sharkia Governorate, Egypt which was clayey in texture
(Typic torrerts). The main analytical values were: clay = 56.80%, silt =19.30%,
sand = 23.90%, pH (1:2.5 water suspension) =7.8, EC, (soil paste extract) =1.26
dSm ', OM=1.74%, available N= 74.30 mg kg soil”, available P = 11.28 mg kg
soil"! and available K = 420 mg kg soil™. -

Studied crop
Tomato (Lycopersicon esculantum Mill) variety Castle Rock.
Date of sowing and transplanting
Seeds were sown in the nursery in beds of 2x2m area under plastic low tunnel
protection on June 10% 2005 and 2006 and transplanted on August 20%.

Experimental treatments

1. 100% of NPK recommended rate as control (NPK RR). The recommended
NPK according to Ministry of Agriculture are 120 kg N, 45kg P,Os and 96 kg
KO fed. :

2 Bio-fertilizer mixture (BFM) is a mixture consisted of Basillus
megatherium (phosphate dissolving bacteria) under the commercial name of
phosphorien, Azospirillum sp. and Azotobacter sp. (nitrogen fixing bacteria)
under the commercial name of nitrobien and a mixture of P-dissolving
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bacteria (B. megatherium) and N,-fixing bacteria Azospirillum sp. and
Azotobacter sp.) under the commercial name of microbien. The efficient
strains of bacteria in peat growth media were obtained from General
Organization for Agriculture Equalization Fund (GDAEF), Ministry of
Agriculture, Egypt.

3. Chicken manure at the rate of 20m’ fed'(CM). The important chemical
analysis 1s shown in Table 1 according to page et al. (1982).

4. 25% of the NPK RR + BFM.

5. 50% of the NPK RR + BFM.

6. 75% of the NPK RR + BFM and 7- (CM) + BFM.

TABLE 1. Chemical analysis of chicken manure (CM) used in the experiment.

Available Nutrients (mg kg-1)| Total 0.C o.M C/N -
' N | P | K N% Y% - % ratio P
1. 8078 884 1836 2.4 26.4 | 49.8 11:1 6.2

Each treatment was replicated 4 times. During soil preparation, CM and

calcium super phosphate (15.5% P,0s) were added. Taking into consideration
* that plot area was 12m” which contained 3 ridges (4m length and 1m apart), BFM
~ inoculation was performed by mixing the three biofertilizers at the rate of 3 kg
‘fed! from each with moist sand and added inside seedling holes, then the
seedlings were transplanted at 30 cm apart. Potassium sulphate (48% K,0) was
divided into two equal doses and applied after 20 days from transplanting and at
the beginning of flowering, i.e., 45 days after transplanting. Ammonium sulphate
(20.5% N) was added at three equal doses; the first two doses were in
combination with the potassium fertilizer. The third one was applied after fruit
setting stage (65 days after transplanting).

- Plant sampling

Random samples of 4 plants from each plot were chosen and dry weights of
plant organs (leaves and branches) at two growth stages (30 and 75 days from
transplanting) were determined. Nitrogen, P and K concentrations were estimated
as mentioned in Cottenie ef al. (1982).

Yield

Fruit yield was calculated (ton fed™) for early yield (yield of the 1¥ two pickings),
mid-season yield (yield of the 3" and 4" pickings) and late yield (yield of the two last
pickings, i.e, the 5 and the 6™ pickings) and total yield of the 6™ pickings).

Quality ‘
At the red ripe stage, 10 fruits from the 2" and 4" pickings were randomly

chosen from each plot and the following data were recorded; dry matter %, N, P
and K contents determined according to Cottenie et al. (1982), Total soluble
solids (TSS%) using hand refractometer, reducing, non-reducing and total sugars
as described by Dubios et al. (1956) and ascorbic acid and titratable acidity as
mentioned by (A.0.A.C., 1990).
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Soil sampling

Random soil samples were collected from 0-30 cm depth after the last picking
to determine pH and available N, P and K nutrients (mg kg soil™") as mentioned
by Hesse (1971).

Statistical analysis
All data were statistically analyzed according to Gomez & Gomez (1984).

Results and Discusion

As the obtained data of both successive years were not significantly different,
their averages were taken in consideration.

Soil chemical analysis

The main parameters related to the chemical changes that may take place and
affect plant growth such as the changes in soil pH and soil contents of N, P and
K. The changes reflected, of course, chemical and biotransformation that took
place in plant growth media and also the availability of nutrients in soil and
because of their uptake by plants. As shown in Table 3 soil pH and available N, P
and K in soil were significantly affected under all the experimental treatments as
denoted bellow.

Soil pH

It is obvious that the different fertilizeration treatments used in this study
slightly decreased soil pH values determined after the last picking than that
determined before transplanting. The most effective treatment on soil pH was CM +
BFM followed by 50% RR of NPK then 25% RR of NPK, each plus biofertilizers
mixtures (BFM). El-Masry (1995); Abdel-Moez et al. (1997) and Salib et al.
(2003) reported that addition of manure play an important role in soil pH values
and the net reduction effect is dependent on manure type, and its application rate as
well as a on soil depth. Furthermore, El-Leboudi et al. (1988); Awad (1998) and
Ouda (2000) attributed the decrease in soil pH values as a result of soil manuring
increasing the partial pressure of CO, of the soil atmosphere due to increase in the
microbial activity and decomposition of added organic manures such processes
tends to increase the concentration of protons in soil and the decrease in soil pH
may be explained by the production of organic acids, CO, and hydrogen ion (H"),
Almost similar to those obtained by Ouda (2000).

Available N, P and K in soil

Results presented in Table 2 indicate that all the experimental treatments
increased soil available N content (mg kg soil') determined after the last picking
compared to that before adding the fertilizers. The highest increase was found in
case of (CM) combined with BFM, while the lowest increase was obtained with
the RR of NPK (control). Shawky (1990) reported that the efficiency of nitrogen
fixation was affected by the initial presence of NH4-N in the growth media which
had a significant stimulating effect on multiplication of nitrogen fixing bacteria .
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TABLE 2. Some chemical analysis of the experimental soil after the last picking as
affected with the used biological, organic and inorganic fertilizers.

Parameters Available Nutrients
\ pH mg Kg soil)
Treatments N P K
100% of RR NPK (Control) 8.38 78.6 17.30 254.0
Biofertilizers (BFM) 8.32 91.3 18.45 243.0
Chicken manure (CM) 8.24 109.3 20.20 247.0
25% of the NPK RR + BFM 8.17 115.3 21.80 265.0
50% of the NPK RR + BFM 8.12 135.9 24.22 274.0
75% of the NPK RR + BFM 8.26 93.6 21.50 256.0
CM + BFM 8.02 204.3 28.07 260.0
LSD at 0.05 0.03 1.97 0.140 5.6

Regarding available P content (mg kg soil™") in soil, data show that all the
fertilization treatments especially those containing biofertilizers induced the
available P. Where, the (CM + BFM) treatment was the most effective as it
increased the phosphorus amount in the soil more than that before adding the
fertilizer. As well as, in the both alkaline and acidic soils, in general, it is well
known that immobilization of phosphorus is a sercus problem of phosphate
fertilization in Egypt, fewer conversion of soluble P to the soil into insoluble
forms (El-Dahtory et al., 1989). It was found that numerous microorganisms are
able to solublize unavailable forms of calcium-bound phosphate by excreting
organic acids such as formic, acetic, lactic, propionic, fumaric and succinic,
these acids lower the soil ph which directly bring insoluble phosphates in soil
into soluble forms (Abdel-Ati et al., 1996) or indirectly chelated calcium with
release of soil; solid P into solution (El-Dahtory et al., 1989).

Concerning the soil available K (mg kg soil™), results reveal that the plots that
received at 50% of NPK RR followed by those received 25% of that rate in
combination with BFM led to tomato yield seedlings containing the highest
potassium concentration. The next treatment that induced K content than before
transplanting was that of (CM + BFM).

Such results are in a good harmony with those obtained by Saleh et al.
(1999); Ouda (2000); Reda (2001); Ashour et al. (2004) and Abdel-Hady et al.
(2005). Other investigators reported that the efficiency of organic manures in the
presence of biofertilizers were highest in this regard (Fallik & Okon, 1996;
Awad, 1998 and Reda, 2001). With using different percentage of NPK RR plus
BFM, the obtained results are almost similar to those of Ouda (2000).

Generally, it can be said that the experimental plots that received CM + BFM
contained the highest values of available N and P and a slightly reduced soil pH,
while that received (50% and 25% of NPK RR + FBM) showed the highest
content of soil avail-K.
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Plant Growth

Plant growth expressed as dry wexght of leaves/plant, branches/plant and
whole plant at the two growth stages (30 and 75 days after transplanting) are
shown in Table 3. Comparing with control treatment (the recommended NPK),
adding (CM + BFM) followed by single application of (CM) gave the highest
values in this respect. On the other hand, the control treatment did not reflect any
significant differences comparing with 25% and 50% from recommended NPK
mixing with BFM in dry weights of leaves and branches and consequently the
whole plant at the two growth stages. The lowest effective treatments were
application of the BFM alone and (75% of recommended NPK + BFM).

TABLE 3. Dry weight of tomato plant (g plant) at different 30 and 75 days after
transplanting as affected with the used biological, organic and inorganic

fertilizers.
Parameters After 30 days from After 75 days from
transplantin transplantin,
D'o ‘fN D'o }V Total D'o ?V D'o ?’ Total
Treatments Leaves/ | Branches/ D.lz):lx‘t/ Leaves / | Branches / D.lW.t/
plant plant p plant plant pian
100% of RR NPK 492 1.63 655 | 4856 | 1327 | 6183
{Control)
Biofertilizers (BFM) 343 132 575 | 3788 | 1221 | 5009
Chicken manure (CM) 736 1.04 930 | 5038 | 1490 | 6528
285;1/:40“*‘3 NPKRR + 5.02 161 663 | 4861 | 1319 | 61.80
g‘;’@“ the NPK RR + 4.93 1.64 657 | 4844 | 1334 | 6178
0,
g?ﬁff the NPK RR + 3.51 0.99 450 | 3846 | 102 | 49.8
CM + BEM. 857 2.64 1121 | 5707 | 1699 | 7416
LSD 0.05 0.15 0.14 020 | 017 0.15 0.29

The increases in the dry weight of plant noticed with application of (CM)
alone are supposed to be due to beneficial effects of it on physical, chemical and
biological properties of the soil which in turn increase plants growth and
production. The inducing effects of organic manures on plant growth with those
reported by Ouda (2000); Youssef et al. (2001); Radwan & Awad (2002)
Dakhly ef al. (2004) and Shaban (2005).

The efficiency of (CM) on plant dry weight increased as a result of the
combined effect of BFM than using any individual source of fertilizers. This
finding might be attributed to the increment in bacterial population and its
activity (Fallik & Okon, 1996; Awad, 1998 and Reda, 2001) and increasing the
availability and uptake of N and P which positively reflected on plant growth, as
well as ability of some microorganisms to release plant promoting substances,
mainly indole acetic acid, gibberellins, cytokinin-like substances and auxins
which could be stimulate plant growth, absorption of nutrient and efficiency of
nutrients and the metabolism processes (Frankenberger & Arshard, 1995 and
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Bashan & Holguin, 1997). These results matched well with these of Awad
(1998); Ouda (2000); Radwan & Awad (2002); Dakhly et al. (2004); Shaban
(2005) and Shalaan (2005).

Regarding the effect of different of portions of (NPK RR + BFM) on plant
dry weight, the results are mostly similar to those reported by Awad (1998);
Ouda (2000); Ghallab & Salem (2001); Abo El-Soud et al. (2003) and El-
Assiouty & Abuo-Sedera (2005). They found that using 25% or 50% of the NPK
RR in the presence of BFM led to significant effect on plant dry weight
comparing with the normal chemical fertilizers or biofertilizers in single
application. It can be said that, the favorable treatments for producing high dry
weights of tomato plant comparing with the control were (CM + BFM) followed
by (CM) alone then 25% and 50% (RR) of NPK + (BFM) in both cases.

N, P and K concentrations in plant

Data in Table 4 show that the concentrations of N, P and K in tomato plant tissues
were significantly affected by the different treatments of fertilization. Results of N
and P concentration in general, showed the same previous trend for dry matter
content, where, tomato plants received (CM + BFM) followed by that fertilized with
(CM) solely showed the highest N and P concentrations compared with the other
treatments. In addition, the differences between control treatment and 25%, 50% and
75% of NPK (RR) + BFM did not reach the significant level. Whereas, the lowest
values of n and p concentrations were attained by using the (BFM).

TABLE 4. N, P and K concentrations (%) in tomato plants at 75 days after
transplanting as affected with the used biological, organic and inorganic

fertilizers.
Parameters

N% P% K%

Treatments
100% of RR NPK (Control) 3.30 0.250 1.32
Biofertilizers (BFM) - ' 3.14 0.223 1.13
Chicken manure (CM) 3.48 0.276 1.02
25% of the NPK RR + BFM 3.30 0.246 1.38
50% of the NPK RR + BFM 3.30 0.250 1.40
75% of the NPK RR + BFM 3.29 0.253 1.34
- CM + BFM. _ ’ 3.57 0.310 1.13
LSD 0.05 0.01 0.008 0.01

As for K conc., it is obvious that comparing with control treatment. The plants
fertilized by different percentages from NPK (RR) i.e., 25% 50% and 75% + (BFM)
-showed the highest K conc., while the lowest values were found in the plants
fertilized by (CM + BFM) applied either separately or in combination. It is
obvious that, (CM + BFM) followed by (CM) only yielded the highest conc. for
N, P, while the highest K was attained with 50% NPK RR+ BFM. However, the
100% NPK RR treatment was ranked at the fourth situation for all the nutrients.
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The increment of N, P and K concentrations in tomato plants is due to the
increases in the available N, P and K in soil which facilitates plant uptake of
these nutrients. The obtained results are in agreement with those reported by
Ouda (2000); Ghallab & Salem (2001); Abo El-Soud er al. (2003) and El-
Assiouty & Abuo-Sedera (2005) using different rates of NPK fertilizers in single
or in combined application with biofertilizers.

Fruit yield

Results in Table 5 reveal significant variations in tomato yield achieved
through the successive pickings (early, mid-season, late and total yields) due to
the experimental treatments. Comparing with the control treatment, the highest
increase in tomato yield was obtained with applying (CM + BFM) which
increased total yield of tomato by about 16.84%. This treatment was followed by
the treatments of 25% RR or 50% RR + BFM and 100 RR for early yield, both
mid, late and total yield, respectively. Meanwhile, the lowest significant yields of
the four stages were recorded under the treatments of (BFM) alone as well as
(75% RR NPK + BFM). In this regard, several investigators reported that
applying biofertilizers alone without simulative rates from chemical or organic
fertilizers was less effective than using recommended rates from NPK (Awad,
1998; Ouda , 2000 and Radwan & Awad, 2002).

TABLE 5. Early, mid-season, late and total fruit yield (ton fed™) of tomato plants as
affected with the used biological, organic and inorganic fertilizers.

Parameters harvesting stages - Total
Mid ield

m Early season Late (to)l; fed™!)
100% of RR NPK (Control) 3.25 9.70 4.15 17.10
Biofertilizers (BFM) 1.47 7.13 3.25 11.85
Chicken manure (CM) 2.93 929 -1 3.81 16.03
25% of the NPK RR + BFM 2.88 9.84 4.25 16.97
50% of the NPK RR + BFM 2.77 9.85 4.30 16.92
75% of the NPK RR + BFM 1.67 7.79 3.23 12.69
CM +BFM. 4.06 10.79 5.13 19.98
LSD 0.05 0.11 0.19 0.15 0.26

The favorable effect of (CM + BFM) as well as 25% and 50% RR NPK in the
presence of biofertilizers might be attributed to the simulative effect of these
treatments on increasing N, P and K conc. in tomato plant tissues as shown in
Table 4 and dry matter content Table 3 since the increments in these parameters
were positively reflected on tomato yield.

The obtained results are in accordance with those reported by Ouda (2000);
Ghallab & Salem (2001); Abo El-Soud et al. (2003) and El-Assiouty & Abuo-
Sedera (2005) using mixture of biofertilizers in the presence of different
percentages of recommended NPK.
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It may be concluded that tomato fruit yield was maximized under the (CM +
BFM) treatments followed by the 100% rr of NPK treatment which did not differ
significantly from the 25% RR + BFM and 50%RR + BFM treatments,
respectively.

N, P and K concentrations in tomato fruits

It can be seen from Table 6 that the studied treatments showed significant
differences in N, P and K concentrations in tomato fruits. At the 2" picking the
highest values of N conc. in tomato fruits compared to the control treatment were
obtained by adding (CM + BFM).Meanwhile, at the 4” picking, the highest N
conc. was obtained by applying (CM) and 50% of NPK RR each combined with
(BFM), where the differences between them were non-significant. The next
significant treatment at this stage was (CM) application solely. Then, the
treatment (25% of NPK RR + BFM) which did not differ significantly from the
control. The lowest effective treatment in this determination, at the two plckmgs
when (BFM) was solely applied.

Regarding P conc. in tomato fruits, data show that at the two pickings, fruits
produced from plants received (CM + BFM) followed by the 50% of (NPK RR +
BFM) showed the highest P concentration. On the other hand, it was generally
noticed that P conc. from the treatment of (25% NPK RR + BFM) as well as
(CM) applied singly did not differ significantly from the control treatment. The
lowest P conc., whoever, was observed in the fruits of plants inoculated by
(BFM).

TABLE 6. N, P and K concentrations in tomato fruits at 2" and 4" pickings as
affected with the used biological, organic and inorganic fertilizers.

\mters T plekdng 4% picking
.| Treatments : N 1. P K N P K
100%.0of RR NPK (Control) 345 0.524 432 3.04 0.456 3.92
Biofertilizers (BFM) 2.90 0.503 4.11 2.78 0.430 3.03
Chicken manure (CM) ' 2.99 0.520 433 3.16 0.451 343
25% of the NPK RR + BFM 3.14 0.528 432 3.05 0.456 3.30
50% of the NPK RR + BFM 3.24 0.546 433 3.35 0.490 3.60
75% of the NPK RR + BFM - 2.84 0.516 4,03 3.76 0.443 3.03
CM + BFM. 3.66 0.632 4.55 3.35 0.528 4.09
LSD 0.05 0.014 0.012 0.011 0.013 0.010 0.013

Concerning K conc. in tomato fruits, data indicate that at the two pickings,
the (CM + BFM) treatment was the most effective comparing with other
treatments at the 2™ picking only. It is obvious that there were non-significant
differences in K conc. between control treatment and treatments of adding (CM)
only and (25% & 50% of NPK RR plus BFM). At the two pickings, application
of (BFM) only and (75% of NPK RR plus BFM) produced lowest values of
potassium conc.
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It may be concluded that the highest values of N, P and K counc. in tomate
fruits were maximized at both 2™ and 4" pickings under (CM + BEM), except
N% at the 4" picking. The N% was (3.35%) ranked at the 2™ position winle W
was maximized (3.76%) under the treatment of 75% NPK RR + BFM «und 50%%
or 25% of NPK RR. This might be attributed to the simulative effect of thee
treatments on soil NPK (Table 3) and hence, on plant (Table 4). These treatineiins
may suggest a positive relationship between NPK conc. in plant and their conc.
in tomato fruits. The obtained results are similar to those reported by El-Saadany
& Abdel-Rasoul (1999); Radwan & Awad (2002) and Khalil et al. (2004) using
organic manures separately or combined with biofertilizers and by El-Karamany ¢¢
al. (2000); Ouda (2000) and Ghallab & Salem (2001) using different rates of
NPK with different biofertilizers.

Fruit quality

Data Table 7 illustrate the effects of fertilization treatments used in the
experiment on tomato fruit quality, i.e., dry matter content, vit. C content, total
acidity and sugar content as reducing, non-reducing and total sugars at the e
and 4™ pickings, respectively. As shown in the Table, all treatments cxerted
significant effects on dry matter (%) as well as both reducing and total sugars,
while no significant differcnce were detected among the values of vit. C content,
total acidity, T.S.S (%) and non-reducing sugars of the two pickings.

TABLE 7. Fruit quality of tomato plants as affected with the used biologicul, ovganic
and inorganic fertilizers.

Parameters p |vitc.| Total Sugar 0./0 of dry
... | TSS weight

l;l mg/ ac::hty % Non- | Total

Treatments o |10m] % Red. | Red. sugars
2™ Picking of fruit yicld
100% of RR NPK (Control) 645 ] 1614 | 045 | 550 | 386 | 120
Biofertilizers (BFM) 506 | 1617 | 044 | 547 | 31.93 | 093
Chicken manure (CM) 645 | 1611 | 045 | 550 | 3858 | 097 | 9%
25% of the NPK RR + BFM 648 | 1619 ] 045 | 550 3870 | 100 | 167)
50% of the NPK RR + BFM 6.53 | 1608 | 045 | 553 | 3860 | 097 | tus7
75% of the NPK RR + BFM 550 | 1612 | 044 | 547 | 3110 | 093 | 3203
CM + BEM 653 | 1609 | 045 | 547 | 3870 | 100 | 3970
LSD 0.05 - 0.10 | - ~ | = Jorz | - | 013
. 4™ Picking of fruit yicld

100% of RR NPK (Coatrol) 6.82 | 1718 | 045 | 537 | 3067 | 126 | 3i.87
Biofertilizers {BFM) 573 ) 1712 | 044 | 533 | 2730 | 117 | 75.47
Chicken manure (CM) 6.86 | 1706 | 045 | 537 | 3060 | 120 | 3180
25% of the NPK RR + BEM 6.83 | 17.06 | 044 | 540 | 3067 | 120 | 3187
S0% of the NPK RR + BFM 69% | 1717 ] 044 | 537 | 3063 | 123 | 3135
75% of the NPK RR + BFM 6.14 | 1715 | 044 | 533 | 2850 | 117 | 2967
CM + BEM 690 | 1714 | 045 | 540 | 3070 | 123 | 3193
LSD (.05 01217 - - - 0.11 .- Q17
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The results indicate that the highest values of fruit dry matter (%) and
reducing and total sugars were achieved at the two pickings under the treatments
of (CM + BFM), as well as (25% RR & 50% of NPK) for DM% only. However,
the differences between them were insignificant. Whereas, the treatment of (75%
NPK RR + BFM), as well as (BFM) alone produced less T.S.S. (%).

It was noticed also, that fruit sugar content differed in the 4" picking than in
the 2"“ one. Both reducing and total sugars in tomato fruits were decreased in the
4“ picking, but the non-reducing sugar increased in the 4" picking compared
with the 2" one. The favorable effects of the treatments (25% and 50% of NPK
RR) each combined with (BFM) as well as (CM) ) either in single application or
combined with (BFM) on fruit quality were in agreement with those reported by
Fatah-Allah er al. (1997); Awad (1998); Heweedy (1999) and Ouda (2000).

Generally, it could be concluded that, CM application at the rate of 20m® fed +
BFM mixture (phisphorien, microbien and nitrobien) at a rate of 3 kg fed” before
tomato transplanting is the recommended treatment, as it produced the highest total
tomato yield with the best quality comparing with application of 100% of NPK
without bacteria inoculation. Application of 25% and 50% of recommended NPK +

bifertilizer mixture at the same rate showed almost similar effects as fertilizeration

with the recommended N, P anc K fertilizers. Thus, these treatments can replace

entirely or partially N, P and K mineral fertilizers, which reduce production costs
and conserve the environment from chemical pollution hazards on human and
animal health.
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