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ABSTRACT

The present study was conducted during the two growing seasons 2003 and 2004
at the Agricultural Research Station, Faculty of Agriculture, Alexandria University, in order to
investigate the effect of mineral fertifizers (NP) and biofertilizers (Biogene and Phosphorein)
applied either alone or in combinations to nine years old guava trees on growth, vieid, leaf
mineral contents and fruit quality. The chemical fertilizers were applied at 4 different rates (0,
50, 75 and 100%). A full dose of mineral N+P fertilizers (100% mineral fertilizers) was 2 kg
ammonium nitrate + 1 kg calcium superphosphate per tree, An amount of 200 g Biogene
and 100 g Phosphorein per tree was added once (May) or in two equal doses (May and
Juiy} during both growing seasons. The obtained results are summarized as follows:

1. The application of 50 or 75% of chemical feriilizers + biofertilizers significantly
increased leaf dry weight, P and K contents and yield as compared with the control.

2. Applying 75% mineral fertilizers + biofertilizers and 50% minerai fertilizers +
biofertilizers increased fruit TSS and vitamin C contents in the second season,
respectively.

3. Adding the recommended biofertilizers amount at two doses (May and July) did not
differ significantly than one dose (May).

Finally, from the obtained results it could be recommended to inoculate guava trees
with the biofertilizers of N and P to improve growth and yield as well as to reduce -the
amount of the NP mineral fertilizers.

INTRODUCTION

In Egypt, the consumption per hectare of chemical fertilizers has
reached about ten times more than average consumption of the whole
world (FAQ, 1994).

In recent years and because of the environmental awareness
nowadays, the demand for minimizing the use of chemical fertilizers has
directed the production techniques to use harmless, low poliuted and less
expensive fertilizers such as biofertilizers.

Biofertilizers are biological preparations that contain primarily potent
strains of microorganisms which are safe for human, animai and
environment (Ahmad et al., 1997). They are capable of nitrogen fixation
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(Ruiz-Lozano et al., 1995) as well as enhancing availability of nutrients
(Frankenberger and Arshad, 1995).

Recently, investigations on using biofertilizers to improve growth
and productivity of different piant crops were reported (Barakat and Gabr,
1998, Mostafa, 2002 Helmy, 2003; Abd-Allah et al., 2004 and Abd EI-
Mageed ef al., 2004). Additionally, the use of biofertilizers to increase
growth and yield of several fruit trees is recommended (Haggag and
Azzazy, 1996; Scoliman, 2001; Abd El-Hamed, 2002 and Osman, 2003).

Guava is a vitamin C-rich fruit and is very popular to the Egyptian
consumer because of its considerable price. Thus, the present work was
undertaken to study the effect of Biogene and Phosphorein biofertilizers
and different rates of nitrogen and phosphorus mineral fertilizers applied
alone or in combinations on growth, leaf mineral content, yield and fruit
quality of guava trees grown in sandy clay loam soil.

MATERIALS AND METHODS

The present study was carried out during 2003 and 2004
successive seasons on 9 years old seedy guava trees (Psidium guajava L)
grown at the Agricultural Research Station, Faculty of Agriculture,
Alexandria University. The soil was sandy clay loam with pH of 7.9-8.1. The
physical and chemical characteristics of the soil are presented in Table (1).
Trees were planted at 5 meters apart and fertilized with organic manure at
a rate of 25 m3 per feddan in December of each year. Trees were selected
as uniform as possible and received different mineral and bio-fertilizer
applications. The mineral fertilizers were ammonium nitrate (33.5% N) and
caicium superphosphate (15.5% P205). The biofertilizers were Biogene
and Phosphorein, produced by the General Organization for Agricultural
Equilization Found (GOAEF), Ministry of Agriculture, Egypt. The amount of
ammonium nitrate was divided into two equal doses applied in May and
Buly of both growing seasons. Caicium superphosphate was applied once
in May of both seasons. The full dose of mineral N+P fertilizers (100%
mineral fertilizers) was 2 kg ammonium nitrate + 1 kg calcium
superphosphate per tree. The amounts of biofertilizers were 200 g Biogene
and 100 g Phosphorein per tree, applied either once in May or divided into
two equal doses in May and July during both 2003 and 2004 seasons. The
experimental trees were subjected to seven treatments representing
different applications of mineral and biofertilizers as foflows:
1. Control (no fertilizers).
2. 100% mineral fertilizers (full dose).
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75% mineral fertifizers + biofertilizers applied in May.

50% mineral fertilizers + biofertilizers applied in May.

75% mineral fertilizers + biofertilizers applied in May and July.
50% mineral fertilizers + biofertilizers applied in May and July.
Biofertilizers only applied in May and July.

Treatments were arranged in a randomized corplete block design
with 4 replications for each treatment using one tree as a single replicate (7
treatments x 4 replicates = 28 trees). Mineral fertilizers were broadcasted
on the soil surface 1.0-1.5 m apart from the tree trunk. The biofertilizers
were mixed with sand and broadcasted on scil surface and trees were
irrigated after application. The yield as number and weight (kg) of fruits per
tree was recorded at harvest time. In addition, a sample of 8 leaves was
randomly selected from the middie part of non-fruiting shoots of each tree
in both seasons. Leaves were washed with tap and distilled water, weighed
and oven-dried at 65-70°C to a constant weight and leaf dry weight was
calculated. The dried leaf tissues were grounded and digested with
sulphuric acid and hydrogen peroxide as mentionedi by Evenhuis and
Dewaard (1980). Suitable aliquots were taken for the determinations of N,
P and K. Nitrogen and phosphorus were determined colorimetrically
according to Evenhuis (1976) and Murphy and Riley (1962). Potassium was
determined by a flame photometer.

in order to determine fruit physical and chemical characteristics, a
sample of 5 fruits was randomly taken from each tree at harvest time and
averages of fruit weight, length and diameter were measured. Firmness
was recorded by a pressure tester and the percentage of total soluble
solids (TSS%) with a hand refractometer. Acidity (%) as citric acid and
vitamin C (mg ascorbic acid/100 mi juice) were determined according to
AOQ.A.C. (1995). Finally, all data obtained were statistically analyzed
according to Snedecor and Cochran (1980).

Nonisw

RESULTS AND DISCUSSION
Yield

The data presented in Table (2) showed that applying 75% mineral
fertilizers + biofertilizers added in May and July significantly ifcreased the
yield as number and weight of fruits in the first season. Moreover, the
application of 50% mineral fertilizers + biofertilizers applied in May and July
increased yield as number and weight of fruits, in both seasons, as
compared with the control. This treatment showed an increase in average
yield of both seasons as weight and number of fruits by a rate of 49.8 and
42.5%, respectively with regard to the control. In addition, no significant
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differences between applying 50 and 75% mineral fertilizers + biofertilizers
were obtained. These results are in agreement with those obtained by Akl
et al.(1997) and Mansour (1998). They reported that Phosphorein, active
dry yeast and Nitrobein were very effective in improving the yield. In
addition, Gomez and Munoz (1998) stated that biofertilizers did not totally
replace mineral fertilization, but they significantly reduce their rates of
application.

Leaf dry weight and mineral contents

The data presented in Table 3 showed that leaf dry weight was
significantly increased by adding 50% mineral fertilizers + biofertilizers
applied in May or in May and July and 75% mineral fertilizers + biofertilizers
applied in May and July, in both seasons, as compared with the untreated
control. Moreover, no significant differences among the above mentioned
treatments were obtained, in both seasons. These results are in line with
those obtained by Soliman (2001) and El-Kholi et al(2004a). This
increment may be due to the ability of the microorganisms to produce
growth regulator substances; i.e., indole acetic acid (IAA), gibberellic acid
(GA) and cytokinens (CKs). These phytohormones play an important role in
plant growth through promoting photosynthesis, translocation and
accumulation of dry matter within different plant parts (Megahed and
Mohamed," 2001). Also, the data in Table (3) showed that leaf N content
was significantly increased by adding only biofertilizers in May and July, in
the second season only. However, in both seasons, P was significantly
increased by applying 75% mineral fertilizers + biofertilizers in May and July
as compared with the control. In addition, leaf K content was not affected
by any of the treatments, in the first season, whereas in the second season,
leaf K content was significantly increased by adding 100% mineral
fertilizers, 75% mineral fertilizers + biofertilizers applied in May and July
and 50% mineral fertilizers + biofertilizers applied in May or in May and July
(Table 3). However, no significant differences among the above mentioned
treatments in leaf K content were observed. These results are in line with
those reported by Haggag et al.(1996) and Helmy (2003). This improving
effect of leaf N and P contents may be attributed to NP fertilization and also
to that the bacteria present in the biofertilizers are working as N2-fixers
(Biogene) and P dissolvers (Phosphorein) (Frankenberger and Arshad,
1995 and Ruiz- Lozano et al., 1995). Also, Noel et al.(1996) reported that
bacteria present in the biofertilizers secret promoting substances or organic
acids that enhance nutrient uptake. Moreover, the hormonal exudates of
the biofertilizers bacteria can modify root growth morphology and
physiology, resulting in more absorption of nutrients (Monib et af., 1990).
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Fruit physical and chemical properties

The data presented in Table (4) indicated that fruit length, diameter
and firmness were not affected by any of the treatments, in both season
when compared with the control. In contrast, Osman (2003) found that
length and diameter of Zaghloul date were markedly increased with
biofertilizer treatments. 50% mineral fertilizers + biofertilizers, applied in
May increased fruit juice acidity when compared with the control in the first
season only. However, applying 75% mineral fertilizers + biofertilizers
added in May and July significantly increased TSS content (in the second
season). Additionally, vitamin C . content was significantly increased by
applying 50% mineral fertilizers + biofertilizers added in May and July in the
second season only. These results are in agreement with those reported by
Mansour (1998), Osman (2003) and EI-Kholi et al.{(2004b).

In conclusion, applying 50% of the recommended dose of mineral
NP fertilizers accompanied with biofertilizers could be recommended to
improve growth and yield of guava trees.
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Table (1): Soil analysis of the experimental orchard.

Soil - EC Cations (meg/l) Anions (meg/)
depth Texture mmhos pH e . . R - . -

0-30 SCL 188 81 676 374 87 08 47 6.83 858
30-60 SCL 177 81 406 332 102 052 18 7.23 927
60-90 SCL. 154 79 386 377 184 046 1.6 10.30 9.79
S.C.L. = Sandy clay loam.. :

Table (2): The effect of bio- and mineral fertilizers on yield as number
and weight of fruits of guava in 2003 and 2004 seasons.

2003 season 2004 season
Weight of Weight of
Treatments r:r%itzf fruits ';lr?J.ith fruits
per tree per tree per tree

(kg) per tree (kg)

Control
{(no fertilizer)
100% mineral fertilizers 333.0 50.8 400.0 56.3
(full dose)

75% mineral fertilizers +

271.3 327 381.0 49.6

biofertilizers applied in May 408.0 58.0 414.0 57.8
50% mineral fertilizers +
biofertilizers applied in May 4278 59.0 516.0 708
75% mineral fertilizers +
biofertilizers applied in May  474.0 79.1 422.0 71.5
and July
50% mineral fertilizers +
biofertilizers applied in May  533.0 79.6 594.0 83.3
and July
Biofertilizers only applied in 477.0 55.0 470.5 569
May and July ' ' '
L.$.D0.05 163.5 28.4 147.9 28.2
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Table (3): The effect of bio- and mineral fertilizers on leaf dry weight
and N, P and K contents of guava in 2003 and 2004
Seasons.

2003 season 2004 season
Treatments  Leafdy . o lLeafdy . o,

weight oLy 70 weight o %
(@ (%) (%) (%) (@) (%) (%) (%)

6.13 123 040 120 363 1.34 037 160

Control
(no fertilizer)
100% mineral
fertilizers (full dose)
75% mineral
fertilizers +
biofertilizers applied
in May
50% mineral
fertilizers +
biofertilizers applied
in May
75% mineral
fertilizers +
biofertilizers applied
in May and July
50% mineral
fertilizers +
biofertilizers applied
in May and July
Biofertitizers only
applied inMayand 675 140 0.51 123 413 171 043 1.92
July '

L.S.D0.05 257 038 012 054 1.37 031 0.12 0.33

723 140 047 141 423 146 044 1.96

7.30 145 045 160 433 145 039 187

880 154 048 143 503 160 042 199

960 149 060 149 538 161 050 195

920 140 051 150 520 1.60 0.47 2.02
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