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ABSTRACT
The present study was conducted during the two growing seasons 2009 and 2010 in Agwa farm, in Deby Rasheed ,
El Behera governorate to investigate the effect of using two sources of nitrogen and phosphorous; the first is the mineral
fertilizers ammonium nitrate and calcium supper phosphate, and the second is the bio-fertilizers Nitrobin and Phosohorin,
applied either alone or in combinations to different mandarin trees cultivars; Balady, Clementine and Chinese (Emperor).
on the tree growth, leaf mineral contents and fruit quality. Obtained results indicated that, the Balady fruits had the highest
leaf potassium and acidity content and higher leaf nitrogen as compared with Clementine, Furthermore. Clementine had
the highest total soluble solids content. Meanwhile, the highest vitamin C content occurred in the Chinese variety.
Additionally, leaf phosphorous, potassium, as well as fruit acidity contents in the three mandarin varieties increased only
by applying 500 g mineral P plus 100 g Phosphorin..In addition, a significant increase in fruit total soluble solids was
obtained by applying 300g Nitrobin. Furthermore, the treatment; 500 g mineral P plus 100 g Phosphorin and 250g
mineral P + 200g Phosphorin increased fruit diameter . 750 mineral N plus 200g Nitrobin increased fruit length
.Moreover, 750mineral N plus 200g Nitrobin and 300g Nitrobin showed an increase in leaf nitrogen as compared with
1500 g mineral N plus 100g Nitrobin in the first season.
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INTRODUCTION
Citrus trees have an outstanding economical
importance among fruit crops in Egypt. The total
production of citrus fruit amounts to 2770000 tons
representing 38..2 % of the total production of fruit
trees in Egypt. Mandarin occupies the second
planted citrus species after orange with 27.2 % of
citrus cultivated area and 21.7 % of total citrus
production
(The
Central
of
Horticulture
Management 2002). Recently, the use and beneficial
influence of bio-fertilizers is reported for various
fruit species. Biofertilizers is known to increase the
availability of many nutrients in the soil by
improving their uptake and utilization (Abd –
Elmoniem and Radwan, 2003). They increase and
enhance the uptake of phosphorous and nitrogen by
affecting the soil pH, phosphorus solubility and
nitrogen fixation (Frankenberger and Arshed, 1995).
Biofertilizers containing the Azotobacter produces
many growth regulators such as IAA and GA which
positively influence plant growth (Sharma and
Kumar,
2008).
Accordingly,
the
present
Table1: Soil analysis of the experimental orchard.
Soil
Soil
EC
pH
Texture
depth(cm) mmhos/cm
Sand 37.9
Silt 19.2
Clay 42.9

0-30
30-60
60-90

1.54
1.36
1.23

7.89
7.89
7.57

investigation is carried out to study the effect of
applying two different kind of fertilization; mineral
and biofertilzers on growth, leaf mineral
composition and fruit quality of three mandarin
varieties.

MATERIALS AND METHODS
The present study was carried out during 2009
and 2010 seasons on 15 year old mandarin trees
(Citrus reticulata, Blanco). Three mandarin
cultivars, Balady, Clementine and Chinese
(Emperor).
budded on sour orange rootstock
(Citrus aurantium, L.) were grown at Agwa farm in
Deby Rasheed, El Behera governorate were used
for this study. The soil was clay with pH of 7.89
and the soil analysis is presented in Table (1). It
contained 0.15% available N, 1.04 mol/g available
K, 23.2 mg/g
available P and 2.37 % organic
matter. Trees were selected as uniform as possible
and received different mineral and bio- fertilizer
applications.

K+
o.308
0.509
0.576

Cations
(meq/L)
Mg++ Ca++
3.5
6.1
4.1
3.1
7.4
3.5

Na+
5.5
4.88
6.1

Anions
(meq/L)
HCO3ClSO45.13
6.33 3.79
2.9
6.7
4.8
3.7
9.54 5.24
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The mineral fertilizers were ammonium nitrate
{(33.5%N), mineral N} and calcium super
phosphate{ (15.5%P2O5), mineral P}. The bio –
fertilizers were Nitrobin (N-fixing bacteria) and
Phosphoren (P-dissolved bacteria) produced by
General Organization for Agriculture Equalization
Found (GOAEF), Ministry of Agriculture, Egypt.
Ammonium nitrate fertilizer was divided into two
equal doses applied in March and May of both
seasons. Calcium super phosphate was applied once
in December of both seasons. The full dose of
mineral N+P fertilizer (100%) was 3Kg ammonium
nitrate + 1Kg calcium super phosphate per tree.
Biofertilizers were applied once in May of both
seasons and trees were subjected to the following
treatments:
1- Control (3 Kg ammonium nitrate + 1Kg calcium
super phosphate).
2- 1.5 kg ammonium nitrate + 100g Nitrobin.
3- 750 g ammonium nitrate + 200gm Nnitrobin.
4- 300 g Nitrobin.
5- 500 g calcium super phosphate + 100g
Phosphorin
6- 250 g calcium super phosphate + 200g
Phosphorin.
7- 300g Phosphorin.
Treatments were arranged in a randomized
complete block design with three replications for
each treatment and five trees for each replicate (7
treatments x3 replicates x 5 trees= 105 trees) for
each variety. Mineral fertilizers were broadcasted on
the soil surface and trees were irrigated after
application. In addition, a sample of 8 leaves was
taken in September from the middle part of nonfruiting spring shoots of each replicate in both
seasons in order to determine leaf nutrients content.
Leaf samples were washed with tap and distilled
water, weighed and oven dried at 65-70°C to a
constant weighed. The dried leaf were ground and
digested with sulphuric acid and hydrogen peroxide
as mentioned by Evenhius and Dewaard (1980).
Suitable aliquots were taken for the determination of
nitrogen
and
phosphorous
colorimetrically
according to Evenhuis (1976) and Murphy and
Riley (1962). Potassium was determined by a flame
photometer. Furthermore, a sample of five fruits
was randomly taken from each replicate at harvest
time of both seasons (February) in order to
determine fruit physical and chemical quality
characteristics; average fruit weight (g), fruit length
and diameter (cm) were recorded. The percentage
of fruit total soluble solids (TSS) was determined
using a hand refractometer. The percentage of juice
acidity as citric acid and vitamin C content as mg
ascorbic acid/100 ml juice were determined
according to A.O.A.C. (1995). Finally, all data
obtained were statistically analyzed (two ways
analysis) according to Snedecor and Cochran
(1980) using SAS 1989.
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RESULTS AND DISCUSSION
Leaf mineral content
With regard to the mandarin cultivars the data
presented in Tables (2&3) showed that Balady
mandarin had significantly higher leaf nitrogen
content than Clementine in both seasons. In
addition, data of the second season showed that
Balady mandarin had significantly higher leaf
potassium content than Clementine and Chinese
(Emperor) cultivars. However, the three cultivars
did not significantly differ among each other in their
leaf phosphorous content .
As for the different fertilization treatments,
obtained data in Tables (2&3) indicated that both
treatments; 750 g mineral N +200g Nitrobin, and
300 g Nitrobin caused a significant increase in leaf
nitrogen content in the first seasons as compared
with 1500 g mineral N+100g Nitrobin. Furthermore,
1500 g mineral N +100g Nitrobin and 500 g mineral
P+100g Phosphorin treatments significantly
increased leaf phosphorous in comparison with the
control and 250g mineral P+200g Phosphorin.
treatment in the first season and all other treatments
except 300g Phosphorin treatment In the second
season. A significant increase in leaf potassium
content was obtained by all treatments in the first
season and 500 g mineral P+ 100g Phosphorin and
300g Phosphorin treatments in the second one in
comparison with the control. These results were in
harmony with those obtained by Solaiman et al
(2003) working on "Balady" orange, they pointed
that inoculation treatment had always greater
nutrient element content at the same level of mineral
fertilization, Usha et al (2003) working on
mandarin, who concluded that Azotobacter
application was beneficial for Kinnow trees through
the release of higher concentrations of Malic, Citric,
Furmaric and Shikimic acids that improve the
availability of soil nutrients, Mohamed (2005)
working on different citrus rootstocks, Sharawy
(2005) working on Balady lime, Abd EL-Migeed et
al (2007) working on Washington Navel orange, Ali
et al (2007) working on Valencia orange, Wassel et
al (2007) working Balady mandarin, Shaban and
Mohsen (2009) on citrus rootstocks and El-Sisy et al
(2011) working on guava. They all reported that the
combined application of bio and mineral fertilizers
increased leaf mineral composition. Also biofertilizer application gave higher leaf mineral
composition than fertilization completely via
mineral sources. Furthermore, Frankenberger and
Arshed,1995, Abd –Elmoniem and Radwan, 2003.
reported that, micro-organisms in bio-fertilizers
maximize the availability of nutrients in the soil and
improve their uptake and utilization.
Fruit Quality
With regard to the mandarin cultivars, the data
presented in Tables (3, 4 & 5) showed that fruit total
soluble solids of Clementine mandarin are
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significantly higher than Balady and Chinese
mandarin in the first season. Whereas, Chinese
(Emperor) had significantly higher total soluble
solids than Balady and Clementine mandarin in the
second one. However, the higher fruit acidity
content was obtained in the Balady mandarin and "
Clementine "cultivars in the first seasons when
compared with Chinese (Emperor). Furthermore, in
the second seasons Clementine had significantly
higher fruit acidity when compared with Chinese.
Additionally, Chinese (Emperor)mandarin had
significantly higher vitamin C content than the
Balady mandarin variety in both season. In addition
,the data of the first season presented in Table (5)
showed that the Clementine cultivars obtained the
highest fruit length. However, all varieties indicated
no significance differences among each other in
their fruit diameter.
As for the effect of the different fertilization
treatments, the data of both seasons presented in
tables (3 & 4) indicated that 300 gm Nitrobin and
750 g mineral N +200 gm Nitrobin. significantly
increased fruit total soluble solids as compared with
the control in the first season and all treatments
except 1.5kg mineral N +100 g Nitrobin. and 300
gm Phosphorin in the second season. Vitamin C
content was significantly higher by adding 300 gm
Nitrobin as compared with the control, 1.5kg
mineral N +100 g Nitrobin.,750 g mineral N +200
gm Nitrobin and 300 gm Phosphorin in both
seasons. Moreover, fruit acidity increased
significantly by 500 g mineral P+ 100g Phosphorin
treatment than all treatments in the first season and
than 1.5kg mineral N +100 g Nitrobin., 750 g
mineral N +200gm Nitrobin and 300gm Nitrobin
in the second season. 1.5kg mineral N +100 g
Nitrobin had significantly the lowest fruit acidity as
compared with the control, 250mineral P+200g
Phosphorin and 300g Phosphorin in the first season.
The obtained results were in agreement with those
reported by Mostafa (2002) on Washington navel
orange and, Salama (2002) on Balady mandarin.
Also, Akl et al (1997) on grapevines who found
that Phosphorin and active dry yeast caused highly
increase in berry set ,Mansour (1998) reported that
bio-fertilizer were very effective in improving yield
of Anna apple, Abdle –Hamid, 2002.who reported
bio-fertilization and bio-stimulant gave the highest
fruit volume and weight for olive and Osman (2003)
working on Zaghloul date revealed that bio-fertilizer
treatment was the best one regarding yield and fruit
characteristics for Zaghlool. cv. under Alexandria
conditions.
CONCLUSION
Balady trees had the highest leaf potassium and
fruit acidity content and higher leaf nitrogen than
the Clementine mandarin. Whereas, the Clementine
had the highest total soluble solids content. In the
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meanwhile, the highest Vitamin C content occurred
in the Chinese mandarin. The treatments; 500 g
mineral P + 100 g Phosphorin and 300g Nitrobin
resulted in the best effect on improving most of the
fruit chemical and physical quality characteristics.
In general bio-fertilizer combination with
nonorganic fertilizer increased N and P content and
improve fruit quality.
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ﺍﻟﻤﻠﺨﺹ ﺍﻟﻌﺭﺒﻰ

ﺘﺎﺜﻴﺭ ﺍﻟﺘﺴﻤﻴﺩ ﺍﻟﺤﻴﻭﻯ ﻋﻠﻰ ﺍﺸﺠﺎﺭ ﺍﻟﻴﻭﺴﻔﻰ
ﻫﺎﻟﺔ ﻤﺤﻤﺩ ﺍﻟﺨﻴﺎﻁ ،ﻤﺤﻤﺩ ﺍﻤﺎﻡ ﻋﺒﺩ ﺍﻟﺭﺤﻴﻡ
ﻤﺭﻜﺯ ﺍﻟﺒﺤﻭﺙ ﺍﻟﺯﺭﺍﻋﻴﺔ -ﻤﻌﻬﺩ ﺍﻟﺒﺴﺎﺘﻴﻥ

ﺍﺠﺭﻴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﺤﺎﻟﻴﺔ ﺨﻼل ﻤﻭﺴﻤﻰ ﺍﻟﺩﺭﺍﺴﺔ  ٢٠٠٩ﻭ ٢٠١٠ﺒﻤﺯﺭﻋﺔ ﺒﺴﺎﺘﻴﻥ ﻋﺠﻭﺓ ﺒﻤﺭﻜﺯ ﺭﺸـﻴﺩ ﻤﺤﺎﻓﻅـﺔ

ﺍﻟﺒﺤﻴﺭﺓ ﻟﺩﺭﺍﺴﺔ ﺘﺎﺜﻴﺭ ﻤﻌﺩﻻﺕ ﺍﻟﺘﺴﻤﻴﺩ ﺍﻟﻤﻌﺩﻨﻰ )ﻨﺘﺭﺍﺕ ﺍﻤﻭﻨﻴﻭﻡ ﻭﺴﻭﺒﺭ ﻓﻭﺴـﻔﺎﺕ ﺍﻟﻜﺎﻟﺴـﻴﻭﻡ( ﻭﺍﻟﺘﺴـﻤﻴﺩ ﺍﻟﺤﻴـﻭﻯ
)ﻨﻴﺘﺭﻭﺒﻴﻥ ﻭﻓﻭﺴﻔﻭﺭﻴﻥ( ﻤﺨﺘﻠﻁﺔ ﻋﻠﻰ ﺍﻟﻤﺤﺘﻭﻯ ﺍﻟﻤﻌﺩﻨﻰ ﻭﺼﻔﺎﺕ ﺠﻭﺩﺓ ﺍﻟﺜﻤﺎﺭ ﻻﺸـﺠﺎﺭ ﺍﻟﻴﻭﺴـﻔﻰ ﺼـﻨﻑ ﺍﻟﺒﻠـﺩﻯ

ﻭﺍﻟﻜﻠﻤﻨﺘﻴﻥ ﻭﺍﻟﺼﻴﻨﻰ)ﺼﻨﻑ ﺍﻻﻤﺒﺭﺍﻁﻭﺭ( ﻭﺍﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻻﺘﻰ:

 .١ﺍﺤﺘﻭﻯ ﺍﻟﻴﻭﺴﻔﻰ ﺍﻟﺒﻠﺩﻯ ﻋﻠﻰ ﺍﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ ﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ ﻭﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﺍﻴﻀﺎ ﺍﺤﺘﻭﻯ ﻋﻠﻰ ﺍﻋﻠﻰ ﻨﺴﺒﺔ ﺤﻤﻭﻀﺔ٠

 .٢ﺍﺤﺘﻭﻯ ﺍﻟﻴﻭﺴﻔﻰ ﺼﻨﻑ ﺍﻟﻜﻠﻤﻨﺘﻴﻥ ﻋﻠﻰ ﺍﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺼﻠﺒﺔ ﺍﻟﺯﺍﺌﺒـﺔ ﺍﻤـﺎ ﺍﻟﻴﻭﺴـﻔﻰ ﺍﻟﺼـﻴﻨﻰ ﺼـﻨﻑ
.٣

)ﺍﻻﻤﺒﺭﺍﻁﻭﺭ( ﺍﺤﺘﻭﻯ ﻋﻠﻰ ﺍﻋﻠﻰ ﻨﺴﺒﺔ ﻓﻴﺘﺎﻤﻴﻥ ﺝ٠

ﺍﺩﺕ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺏ ٣٠٠ﺠﺭﺍﻡ ﻨﻴﺘﺭﻭﺒﻴﻥ ﻟﺯﻴﺎﺩﺓ ﻨﺴﺒﺔ ﻓﻴﺘﺎﻤﻴﻥ ﺝ ﻓﻰ ﺍﻟﻤﻭﺴﻡ ﺍﻟﺜﺎﻨﻰ ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﺼﻠﺒﺔ ﺍﻟﺯﺍﺌﺒﺔ ﻓﻰ ﻜـﻼ

ﺍﻟﻤﻭﺴﻤﻴﻥ٠

 .٤ﺍﻴﻀﺎ ﺍﺩﺕ ﺍﻟﻤﻌﺎﻤﻠﺔ  ٥٠٠ﺴﻭﺒﺭ ﻓﻭﺴﻔﺎﺕ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻭ١٠٠ﺠﺭﺍﻡ ﻓﻭﺴﻔﻭﺭﻴﻥ ﺍﻭ٢٥٠ﺴـﻭﺒﺭ ﻓﻭﺴـﻔﺎﺕ ﺍﻟﻜﺎﻟﺴـﻴﻭﻡ
ﻭ٢٠٠ﺠﺭﺍﻡ ﻓﻭﺴﻔﻭﺭﻴﻥ ﺍﻟﻰ ﺯﻴﺎﺩﺓ ﻗﻁﺭ ﺍﻟﺜﻤﺎﺭ٠

 .٥ﺍﻴﻀﺎﺍﺩﺕ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺏ ٧٥٠ﻨﺘﺭﺍﺕ ﺍﻤﻭﻨﻴﻭﻡ ٢٠٠+ﺠﺭﺍﻡ ﻨﻴﺘﺭﻭﺒﺒﻥ ﺍﻟﻰ ﺯﻴﺎﺩﺓ ﻁﻭل ﺍﻟﺜﻤﺎﺭ٠
 .٦ﺍﺩﺕ ﻜل ﺍﻟﻤﻌﺎﻤﻼﺕ ﺏ ٧٥٠ﻨﺘﺭﺍﺕ ﺍﻤﻭﻨﻴﻭﻡ ٢٠٠+ﺠﺭﺍﻡ ﻨﻴﺘﺭﻭﺒﺒﻥ ﻭﺍﻟﻤﻌﺎﻤﻠﺔ ﺏ ٣٠٠ﺠـﺭﺍﻡ ﻨﻴﺘـﺭﻭﺒﻴﻥ ﻟﺯﻴـﺎﺩﺓ
ﻤﺤﺘﻭﻯ ﺍﻟﻨﻴﺘﺭﻭﺠﺒﻥ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺏ ١٥٠٠ﻨﺘﺭﺍﺕ ﺍﻤﻭﻨﻴﻭﻡ ١٠٠+ﺠﺭﺍﻡ ﻨﻴﺘﺭﻭﺒﻴﻥ ﻓﻰ ﺍﻟﻤﻭﺴﻡ ﺍﻻﻭل٠

 .٧ﺍﻴﻀﺎ ﺍﺩﺕ ﺍﻟﻤﻌﺎﻤﻠﺔ  ٥٠٠ﺴﻭﺒﺭ ﻓﻭﺴﻔﺎﺕ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻭ١٠٠ﺠـﺭﺍﻡ ﻓﻭﺴـﻔﻭﺭﻴﻥ ﻟﺯﻴـﺎﺩﺓ ﺍﻟﻔﻭﺴـﻔﻭﺭ ﻭﺍﻟﺒﻭﺘﺎﺴـﻴﻭﻡ
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