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ABSTRACT

The effects of usual or recommended rates of application of five organic
amendments (FYM, compost, town refuse, Biogas and non-composted Mango tree
leaves residues {NTLR)) on the response and improvement of Valencia seedlings
growth and nutrition in salt affected sandy soil were studied. In a field experiment
conducted and carried out during two consecutive seasons 2004 & 2005 on one year
old Vatencia orange seedlings (Citrus sinensis, Osbeck) in citrus grove of Hotticuiture
Research Station of El-Kassasin, Ismailia Governorate. Azofobacter chroococcum
inpculation in combined with different rates of N-fertilizer (ammonium sulphate) was
applied. The results showed that there is an increase in total bacteral (TC) and
Azotobacter count in treated soil over the controi (zero N without inocuiation)
especially in the first month with town refuse zero N and inoculation. TC showed even
more activity than Azotobacter reaching 36.5 cfu million at the same period. Obtained
results gave clear information conceming the suitability of adding non-composted
residues to soils, to supplement their organic matter at ieast under new reclaimed soil.
The carbon content of the control as well as of treated soil decreased during the first
four months, gradually in the control but rapidly in the treated soil. TN showed the
same trend in the treated scil and control, decreasing prior to the end of each season.
But the decrease was much iess angd the increase was markedly greater than in the
contiel. The improvement effect of organic manure with Azotobacter inoculation was
very important due to the decomposition of crganic matter and the release of nutrients
in the available form. Addition of organic manure with inoculation to sandy soil greatly
enhanced the potential productivity of the soil and improved the determined physical
properties. Azotobacter inoculation increased dry weight of fibrous, skeletal and semi-
skeletai roots of Valencia orange seediings than in non-inoculated treatments. Biogas
manure had highly effect with inocutation followed by compost and FYM, respectively.
Azotobacter inocuiation with mineral fertiizer had increased the dry matter
percentages of fibrous roots in the 1% foot of soil surface in comparison with other
treatments. It is clear that there is a significant increase within singly added manure
treatments, also, within Azotobacter inoculation with mineral or organic treatments.

INTRODUCTION

The quality of soil is central to determining the sustainability and
productivity of above:ground plant communities (Doran et af, 1994}
Recently, greater environmenta! awareness has led to recognition of the need
to maintain and enhance the quality of soil. Chemical characteristics of a soil
make a significant contribution to its quality, and may determine the
maximum quality of a particular soil (Hassink, 1997), it is the biological and
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biochemical components of soil quality which are most susceptibie to change,
and therefore, to degradation by human activities. The most widely used
biochemical indicator of soil quality is organic matter (OM) content. Soil OM is
crucial for sustaining crop production in agricultural soils. In addition to
providing a background turnover of nutrients to drive plant growth (Jenkinson,
1981). Soil OM is highly heterogenous and consists of a variety of different
fractions which have various organic and functional role in the soil
(Stevenson, 1994). Labile organic N, light-fraction OM and water-soluble
carbohydrates are considered to govern patterns of N mineralization in many
soils and plays a role in the aggregation of soil particles which determines
soil structural properties (Oades, 1984; Bonde and Roswall, 1987, Janzen ef
al, 1992 and Slerra, 1996).

One of the major problems of Egyptian soils is their deficiency in
organic matter content, not exceeding from 1-2% in alt cultivated soil and a
smali fraction of 1% in sandy and newly reclaimed soils. Therefore, the
application of organic fertilizers seems to be of great value for improving their
biological, chemical and physical properties. Thus improving their productivity
{Hegazi et al, 1983 and Peopies et al, 1995). The interaction between FYM
amendment and soil microflora especially with nitrogen fixing bacteria was
studied iong time ago. The addition of manure caused an immediate increase
n the number of T.C in general within few days {Hegazi et al., 1983), and
nitrogen fixers in particular (Roper et a/., 1994 and Roper Ladha, 1995).

The objective of the present study was to determine the response of
Vaiencia orange plants budded and Volkamer lemon {Citrus volkameriana)
root stock to Azotobacter inoculation and/or five organic matter amendments.
The effect of different organic manure appiication with or without Azotobacter
inoculation on the microbial activity, some soil chemical and physical
properties, nutrient uptake and root distribution, dry weight, dry matter
percentages of Valencia also determined.

MATERIALS AND METHODS

The study has been carried out during two consecutive seasons 2004
and 2005 on one year old Valencia orange seedlings (Citrus sinensis,
Osbeck) budded on Volkamer lemon (Citrus volkameriana) root stock,
planted 5X5m apart in citrus grove of Horticulture Research Station of El-
Kassasin, Ismailia Governorate. The trees grow in coarse sandy soil having
analysis as shown in Table (1). At ptanting in Feb, 2004, it was added to each
seedling the following:

4 kg of magnesium sulfate.

va kg of potassium suifate (48% K;0)

¥4 kg of agricultural gypsum

¥2 kg of super phsphate (15.5% P,0s).

The ammonium sulphate and five manures by weight were deferent
as reported to every treatment to including 20 treatments in this work
as follows:

e
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Manure 209NHSO, 120 NSO, 09 MHAD. - og NHisO,
FYM - 1-Bkp 2-6Xkg 3-73kg 4-86kg
Compost - 5 7.0k 6-7.0kg 7-85kg 8- 10kg
Town refuse 9-10.0kg 10- 10.0 kg 14-12.06%kg  12- 14.12kg
Biogas _ 13- 1208 kg 14.12.06kg  15-14.5kg 16- 17.0kg
Non-composted tree leaves  17- 1208 kg 18-1206kg  19-14.5kg 20-17.0 kg
residues (NTLR})
Table (1):. The mechanical and somé chemical properties of
experimental soil
- Properties . . Soil
1. particle size distribution of soil (%) . i
Coarse sand % 74.69
Fine sand % _ 20.51
Silt % 2.70
Clay % : 2.10
Texture o ' Sandy soil
OM % > Q.55
CaCO1 % L 0.40
pH 8.20
| 8D g.em® . 1.65
E.C dsim 0.23
2. chemical analysis of soil ) . -
a. Soluble cations {meq/100g soil extract 1:5)
Na' 0.30
Ca’ : 0.45
Mg - 0.30
b. Soluble anions (meq/100g soil)
COy” . ‘ _ -
HCOs _ 03
cr 0.51
SO 0.4
SS.P% _ 2542
: Exgpangeable cations {meq/100g soil)
Na . ] 0.8
K. : 0.3
. : it
‘ ) : 2.8
| CEC 7.0
ESP% : 11.42
3. Available nutrient {mg/kg soil) _
N _ : 14.30
P 85
Zn 0.60
Fe _ 13.70

All treatments were carried out in three replicates. Chemical analysis
for NPK and organic matter of the manure used were as shown in Table (2).
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Table (2): Chemical analysis of organic manures used

Manures N% | P% K% OM%
FYM _ 1.80 | 0.52 0.72 66.7
Compost . 2.06 | 0.59 0.88 - 54.6
Town refuse 1188 { 0.76 1.20 32.8
Biogas ' 2:16- | 0.62 0.82 68.5
Non-composted (NTLR)} ' 1.56 | 0.52 0.28 52.6

All plants-were sprayed with a solution consisted of zinc suiphate
{(3%), copper sulphate (3%), ferrous: sulphate (3%), manganese sulphate
(3%) and Lime (2.3%) to nutralize the acidity of solution, these amounts of
micronutrients as well as lime were dissolved in 400 liters of water, each plant
was sprayed twice, on Feb. 1% and May 1* in each season using about 1-and
2 liters of solution per plant in 2004 and 2005 seasons, respectively.

Bacterial inocutation prepared using Azofobacter chroococcum
previcusly isolated, purified, characterized and checked to nitrogenase
activity. This strain was grown in modified Ashby's medium {Abdel-Malek and
Ishac, 1968} with shaking at 28-30°C for 48h. bacterial celis were harvested
by centrifugation (7000X10 min.) and then, washed twice with phosphate
buffer pH 7 and used as inocula (107 CFU ml™). Ten milliliter added to each
seediing in inoculated treatments.

Rhizosphere soil samples on May, August and December, 2004 and
2005 were coliected and. (10g) soil were shaken for 1 hr. in 90 mi sterifized
tap water and ten fold dilution were made. The most probable number
technique was used for enumeration of Azotobacter on modified Ashby’s
liquid medium. The pouring plate technique was used for determination of
total bacterial counts TC using Collins and Lyne {1985) medium.

In December 2004 and 2005 three trees per easch treatment {one
from each plot) were pulled out by digging at dltch 1.5X1.5X1 meters in the
1% season and 2.5X2.5X1.5 meters in the 2™ one, it should be mentioned
that the soil is sandy, thus root system was completely esccavated. Each
plant was divided into leaves, shoots less than 2 years, shoots more than 2
years, fibrous roots, skeletal and semi-skeletal roots. The various tree
portions were cleaned with tap water, the fresh weight was oven dried at 70
°C till constant weight to determine the dry »eight of each.the total NPK of
organic manures and plant material were digested with HCIO, and H,SO, as
described by Chapman and Pratt (1961). Available NPK in the Organic
manure were extracted as given by Jackson (1976). Soil samples were taken
from each treatment at equal depth 20-30 cm and analyzed according to
Black et al. {1982). All data were calculated on dry weight basis at 70 °C. the
obtained results were statistically analyzed as complete randomized bl0ck
design according to Snedcor and Cochran (1976).

RESULTS AND DISCUSSION
: It was clearly found that the soil was rich in total bacteria and
Azotobacter counts (Fig.1), either in inoculated treatment with A.
chroococcum or which received OM. The fowest TC were in the region of
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700,000 CFU g™ dry soil (5.9 log counts) in August 2005 with FYM, Zero N
and unlnoculated treatment, and the highest were over hundred million
(192X10° CFU or 9.3 log counts) on December 2004 when using 250g N with
inoculation, followed by 8.6, 8.5 and 8.4 log counts recoded to 125 N +
inoculation with town refuse, 0 N with inoculation and 125 with inoculation
and compost as organic manure on may, respectively. while the lowest
Azotobacter counts was 1000 CFU g™ dry soil (3.0 log count) recorded to
FYM+0 N without inoculation on august 2004, Biogas+0 N without
inoculation, non-composted tree ieaves residues (NTLR)+0 N inoculated on
august 2005 compost+0 N without inoculation and town refuse+0 N with
inoculated in may 2005, respectively. The highest numbers of Azotobacter
were 58.5X10° (6.8 log) for town refuse without inoculation, 125 g N with
Biogas in May 2004 and 125g N with NTLR in August 2004, respectively.

Total bacterial counts decreased always on August, may be due to
hot weather and the decrease thereafter with the decreasing moisture content
of the soil. The addition of OM greatly increased the Azotobacter counts as
wei as TC. Azotobacter reached 5.8 miflion cfu g dry soil with town refuse
guring the first month from April to may 2004. TC showed over more activity
than Azotobacter, reaching 36.5 million g" dry soil at the same period. The
maximal counts of Azotobacter and TC seem to be attained at about the
same time, at the first month in the treated soil as well as the control seil (O N
without inoculation). The depression in the Azotobacter counts observed at
the start in the control except in using town refuse as OM replaced by an
increase in the soll received inorganic N and/or Azotobacter incculation. The
density of the soil microflora increased in proportion to the source of OM
added as follows; town refuse (8.66), NTLR (8.5), compost {8.43), biogas
(8.34) and FYM (7.65) with 125 g N + inoculation, respectively and compost
(8.5), biogas (8.4) with 0 N + inoculation and the other three treatments had
the same range 7.6 log count in the first month. Applying OM to the soil has a
beneficial effect in improving its productivity by several mechanisms; one of
them is improving the soil biological condition, especially with the benefit of
N»-fixing bacteria (Moharram ef al., 1998 and EI-Elr et al,, 2004).

It was clearly shown from Table (3 a&b) that the carbon content of
the control as well as of treated soil decreased during the first four months
{April to August) gradually in the control but rapidly in the treated soil ranged
about {38.4, 68.37, 78.3, 84.1 & 73.12%) of the carbon were oxidized during
the first four months considering only the carbon added through application of
the different organic manure, it is found that about 78% disappeared within
the first period (four months) which means that the C/N ratio of the added
materials must have narrowed from (14.71 to 9.52) with FYM, (10.6 10 6.7) in
compost, {24.7 to 2.7 in town refuse, (29.54 to 7.92) in biogas and (70.8 to
10.26) in NTLR, respectively.

Total N percents ranged from 0.51% {125 g N inoculated compost)
followed by 250 g N with uninoculated biogas which recorded 0.32% N. This
can be explained on the basis that at higher leve! of FYM or any other OM.
Organic matter mineralization resulted in higher inorganic nitrogen
accumuilation (Dasilva et al., 1993 and Moharram et al., 1998).
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Fig.(1): Periodical changes in total bacterial count and Azotobacer count
in rhizoshpere of Valencia in 2004 and 2005 seasons
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Table (3a): Changes in soil OM, OC, TN and C/N ratio as affected by
Azotobacter inoculation and different OM sources in the 1%

season
Treatment 1 season
S5 May August Decemnber
3 ki

5125 2 2 T Te
,_Z,EOO!—EOOP‘EOOP-'__Z_l
| S O S
250) - 1 2.66 |1.54/0.15/10.29(1.81{1.05]0.15] 7.0 {5.98{3.47]0.14 24J
= [125[+ | 4.60 2.67/0.21]12.72(1.90]1.17]0.18 6.50 [1.90(2.860.09(31.76|
E 0 +18.03]4.66/{0.26/17.91|2.98{1.73]0.23| 7.54 13.47]2.01/{0.10 20.07;
0 -14021233]0.13717.91|3.83|2.22{0.13{17.04|5.57(3.23]0.16{20.1%:

Mean 4.83 [2.80{0.19/14.712.63/1.584{0.17} 9.52 :14,23]2.90{0.12] 24.2 |

o 1250 - | 5.98 [3.4710.40 8.67 [2.43]1.41]0.15] 9.42 4.022.33]0.10]23.33;
g [125] + | 466 [2.70(0.51] 6.30 [1.16/0.67/0.13 517 |1.96)1.14:0.0716.24
& 0 [ +|4502.61]0.2510.43[0.43]0.25:0.10; 2.50 11.69{0.98/0.05;19.55

| © 0 [~ [2.25 [1.32]0.07|17.82/1.72]0.68]0.07; 9.68 |3.17]1.84]0.33114.15
Mean 4,36 (2.53/0.31[10.60!1.440.75(0.11] 6.69 [2.71/1.57(0.09]18.32

| o o 12500 - | 286 [166[0.00 17.300.88/0.51{0.15/ 3.38 {1.47/0.85/0.05/17.00.
- £ @ [125] + | 216 [1.25[0.04[31.25[0.79]0.46]0.17} 2.72 [1.55[0.90[0.03]30.00;
260 | +[417]2.42[0.08[30.25]0.55[0.32[0.12] 2.69 [1.090.63/0.03/21.00]
0 | - [7.24 [4.27]0.21]20.13]0.45}0.26]0.13[ 2.00 [1.38(0.80|0.04|20.00;

Mean 4.11 {2.40]0.11{24.7010.67(0.39[0.14] 2.70 {1.37]1.23]0.04[22.00]

w 1250] - ] 9.76 [5.66]0.32[17.69]1.19.0.69|0.16! 4.29 [1.86[1.08]/0.05[21.60.
8 [125] + [11.5916.72{0.13{51.7210.88]0.51]0.08] 6.38 [1.86]1.08/0.06{18.00]

t i% 0 |+ 6.72[3.90]0.17/22.95]0.8310.48/0.05 8.60 [1.31]0.76/0.04/19.00;
| 0 | - 1312 [1.81j0.07(25.83:0.98(0.57]0.05[11.40(4.14]2.40,0.09]24.84

Mean 7.80 14.52/0.17)29.50/0.97,0.56:0.09] 7.92 |2.29/1.33/0.06|20.90

250] - | 4.66 [2.7010.05(53.9611.52[0.88]0.06|14.693.88|2.25/0.05[45.00
% (125 + 14.69 [2.72]0.04]66.34/1.03]0.60/0.05/12.00]2.16]1.25]0.05|25.00
5 [0 | +[453]2.63]0.04]65.83[0.74/0.43(0.04]10.75|2.17[1.26{0.07 | 18.06
0_{ - [502]3.91/0.03{97.10{0.84]0.47]0.13] 3.62 |3.69/2.14/0.06]/35.70

Mean 4.73 |12.74/0.04|70.80(1.03|0.60]0.07{10.20 [2.97]1.73,0. 06]30 94

Obtained resuits gave clear information concerning the suitability of
adding NTLR to soil, to supplement their organic matter, at least under new
reclaimed soil.

Incorporation of NTLR didn't result in any system of nitrogen
starvation or affect growing plants adversely in any way (Ishac ef al., 1984).
On the contrary, techniquat improved the soil productivity. In addition, it is
cheaper and less laborious to add crop residues directly to the soil then to
gather remove and compost before returning to the soil. Such findings are in
agreement with previous ones reported eartier by Rizk et al. (1967 & 1971)
and Ishac ef al. (1979 & 1884).
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Application of compost with mineral N fertilizer regulated nitrification
and enhanced the mineralization process of soil organic nitrogen. Both
effects are important in newly reclaimed sandy soii {El-Sayed, 1993).

Table {3b): Changes in soil OM, OC, TN and C/N ratio as affected by
Azotobacter inoculation and different OM sources in the

2™ season
Treatment 2™ season
Sls May August December
10 }
21913 . 2 2 1. 2
2l el Blelnlel 802l E
o O Oz
T8 3|812|=z18|8|f|=z|8i38|Ff|z=
=~ . S Q (&)
250 - | 2.0011.16]0.201 5,80 {0.87]0.56]0.06] 9.33 {1.6910.9810.0332.67
= [125( +13.22 11.8710.10{18.7010.6910.4010.03] 13.33/1.6010.93{0.03{31.00
i 0 |+]269{15610.11]14.18)1.93]1.12/0.05{22.40{2.21;1.28]0.04 32,00
l 0| -10.35]0.2010.11] 1.82 {1.7911.0410.05]20.8013.6912.1410.05142.80
Mean 2.07 11.20§0.13]10.131,35(0.78{0.05{16.5012.30|1.33| 0,34 {34 60
- @0 - 1 1.26 (0.7310.10] 7.30 11.03)0.60]0.06110.00({1.9711.1410.03)38.00
g “25 +11.47 10.85]0.15| 5.67 10.69{0.4010.08] 5.00 2.00[1.1610.04 28.00)
g‘ PO +10.90(0520017] 3.06 {1.38{0.80!0.05(16.0010.28,0.16,0.02 8.00%
8 Q!l-126911.56/0.11(14.1810.6810.4010.05} B.0D [1.45/0.84:0,04121.00

Mean 1.58 0.9210.13] 7.55 {0.95/0.55|0.06} 9.75 |1.43,0.83)0.03[24.00

©1290] - 13.45 12.07(0.13/15.92]1.38]0.80)0.05/16.00|2.69,1.560.04;39.00
E @1125| + | 1.52 10.88/0.09| 9.78 [1.9011.1010.0522.00]3.88|2.25(0.05/45.00
s $. 0 +]10910.81,0.10] 8.10 ;1.72)1.0010.05(20.0010.80,0.5210.04/13.00

o 1-1200]1.16{0.12] 9.67 [1.72{1.00{0.06{16.6710.72]0.42{8 04{10.50
Mean 2.02 [1.23]0.41][10.90(1.68{0.980:05[18.7012.05{1.1970.0426.38
w 1250} - 12.14 [1.2410.78] 1.50 |2.0741.20]0.06120.00{2.1711.260.06;21.00
8 [125{+10.83 [0.48]0.14] 3.43 [1.52]0.88(G.08/11.00[0.90[0.52]0.06! 8.67
5 0 ] +;1.36(0.79]0.42] 1.88 {1.7211.00{0.14] 7.14 {2.69[1.56]0.09]17.33
0 |- 10.4870.28]0.14] 2.00 [3.17{1.8410.26] 7.08 |1.93[1.12{0.06{18.67
Mean 1.20 {0.70(0.37] 2.23 [2.12{1.2310.14]11.3114.92{1.12]0.0716.42
[250] - 11.36 ]0.79]0.14] 5.64 [2.55{1.48]0.06]24.6711.27(0.74]0.04] 1.58

® 1250+ | 1.59 [0.9210.09]10.2210.34]0.20(0.06] 3.33 10.59/0.3410.03(11.33
£ |0 [+062]0.36{0.11] 3.27 [0.34]0.20/0.04] 5.00 [1.14]0.66]/0.13} 5.08
L 1 01-702810.16]0.11] 1.46 {1.19]0.6810.05{12.8011.14{0.66[0.11] 6.00
| Mean 0.96 [0.560.13] 5.15 [1.11(0.64]0.05(11.45 [1.0310.60]0.08) 6.00

Influence of different OM sources and Azotobacter inoculation on some
chemical and fertility parameters of the studied soil:-

Data in Tabie (4) cleared that the EC values of the studied soil were
slightty affected with different appiications. it must be mentioned that the
untreated soil has the lowest value of EC. This can be attributed to the high
value of £C for the organic manures compared with the EC of the studied
soil. However, the highest values of EC were found under town refuse
addition and lowest values were found under NTLR addition, finally the
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difference between EC values was non significant. On the other hand, resuits
of pH values showed that the addition of NTLR, biogas and town refuse
decreased pH values, while the addition of compost slightly increased pH
values but FYM didn't decreased the pM values as a result of organic
materials additions, this may be attributed to organic and inorganic acids
resulted from organic manure decomposmon that contributed in decreasing
soil pH values as well as chelating Ca ions, Wassif et af. (1995) also obtained
similar results,

Table (5) show that the studied treatments greatly increused soil
content of available N, P, K, Fe and Zn where the highest increase was
obtained by the addition of biogas manure with Azotobacter inoculation.

Generally, the effect of different treatments on soil fertility can be
arrangad as follows; biogas> compost> town refuse> FYM> NTLR. The
improvement effect of organic manure with Azotobacter as biofertilizer was
very important due to the decomposition of organic materials and the release
of nutrients in the available form. These resuits are in accordance with the
resuits obtained by Awad et al. (2003).

It is clear from Table (6) that biogas and compost manured trees had
hipher values of N content as compared with other sources in the two
seasons. In addition, Azotobacter inoculation improved leaf N content rather
than the uninoculated ones. Moreover, the interaction between organic
manures sources and Azotobacter demonstrates that N content showed more
response to organic sources with biofertilizer rather than to uninoculated
treatment.

Table (4): Influence of Azotobacter inoculation and different sources of
orgjic manures o_pH and EC values of soil

_ Treatment - H EC
.M | (NH S0, (g) " Azotobacter |1% season|2™ season|1* season| 2 season
- 250 - 8.2ab 820 0.} a 0.36a
FYM 125 + ‘§2ab | 82b 0.33a 0.35a
0 - ¥ 8.2 ab 8.2b 0.35a 0.36a
) - 82ab | 82b 0.35a 0.36a
250 - 82a- 83a 0.37 038a
) 125 + 83a.1.84a 0.37a 0.38a
Compast 0 n 82a | 83a | 0.39a | 0.40a
.0 - - 83a | 84a 0.3%a 0.39a
250 - - 8.1bc 8.0c 038a 0.39a
; 125 "+ ] 81bc .{ 80¢ 0.39a 0.3%a
Townretuse \—5 T+ | 8ibc | 80c | 040a | Odla
0 e e s [ 8.1b¢ | .—B0¢ 041a 041a
250 S 80c¢ '] 8.0cd 0.362 0.382a
: - 2 80c | 79cd 0.35a 0.38a
B@” L0 + o .80¢ 79¢d 0.37 2 0.4023
. i S L1.-8fc [ 79cd | Q37a 0.39.2
_ 250 ' [ " - - | 78d | 78d | 023a | 0232
NTLR 125 ' + 78d -7.8d 0.23a 0.22 a
0 + . | 7.84d 7.8d 0.23a 0.22a
0 - 7.8d 7.8d 023a 0.223
Numbers not followed by the same letter{s) are significantly different at 0.05 {Duncan

multiple range test).
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Finally, the higest values of N content in leaves of orange trees were
found at the inoculation with mineral treatments followed by organic with
inoculation,

In this, regard, we can decrease the dose of mineral fertilizer because
of the differences between the treatment of biofertilizer with mineral N and
-biofertilizer with organic manure weré not significant. Anyhow, the differences
between the five ‘studied organic manures sources in this regard were
obvious to be significant.

Table (6) illustrate the effect of different organic manure and mineral
fertilizer either with' or without Azotobacter inoculation under different
application rates on phosphorus content in leaves which, failed to show any
distinctive effect during the two seasons.

't is clear that the effect of organic manures and rates of application
on potassium content in leaves iflustrated that the addition of biogas and
compost- treatments gave the highest values, but, the inorganic N with
inoculation and organic with inoculation enriched leaf potassium content as
compared with those manure with inorganic N alone and organic alone, the
differences between different organic manure sources in this respect were lo
be significant but there is no significant differences between mineral with
incculation and organic with inoculation.

Table (5): Influence of applying different organic manures and
Azotobacter on availabie P, K, Zn and Fe in soil,

Treatment:
= .,o a T ‘ P K Zn Fe
o S {2004 [ 2005 | 2004 | 2005 | 2004 | 2005 | 2004 2005
250 - [12.5a[12.7a| 31.2h | 32.5i |0.62a[0.63a113.9 efg ! 14,1fgh |
E 125 + 112.6a]12.9a 33.4c | 34.53 |0.65a(0.68a! 14.3bcd | 14.3ef
o 0 + {12.6a{12.8a) 33.4c | 33.8a |0.64a(0.67a| 14.2cde | 14.3ef
0 - 1124a,12.8a| 32.0f | 32.7hi |0.62a;0.64a| 13.8g | T4.1fgh |.
o 250 | - [12.8a|12.9a| 32.1f | 32.5i |0.65a(0.66a{ 14.2cde | 14.2efg
%-5 125 | + [12.9a[13.2a[ 33.6bc | 33.9cd [0.68a[0.69a! 14.6ab 14.8abc
8 0 + [12.8a113.2a}33.8ab| 34.1bc [0.69a[0.71a] 14.8a 15.13
0 - 112Bai13.1al 32.5¢ | 32.8h [0.65a!0.67a| 14.0def | 14.3ef
o 290 | - /12.6a/12:.9a] 31.7g | 32.1{ |0.632}0.64a| 13.8g | 13.9gh |
§9 | 125 [ +]12.8a[12.9a] 32.9d | 33.4f [0.67a[0,68a 14.2cde | 14.1fgh |
2% |0 | +112.7a}12.8a] 33.0d | 33.8de |0.66a]0.69a| 14.1cde | 14.2efg
0 - 112.5a}12.7a} 31.2h | 32.0] |0.62a]|0.64a|- 13.6g 18.5i 4
“° 250 [ --112.8a(13.1a| 33.1d | 33.6ef |0.66a;0.68a} 14.2cde | 14.5¢cde
§ 125 [ + {13.2a]13.2a]33.8ab-| 33.9cd [0.71a[0.75a! 14.5ab ; 14.7hcd
& 0 +113.3a|13.5a| 33.9a | 34.2b |0.73a/0.75a; 14.4bc | 14 9ab
1 -112.8a}13.1a4 32.9d-| 33.19 | 0.67a}0.69a | 14.1cde [ 14.4def |
. 250, i 32.6a128a1 31.8fg 1. 32,1 |0.65310.67a| 13.9efg | 13.8hi
e R 183 i+ 12.8a112.93 | 32:66 (329 gh|0.67a0.70a] f44be | 14.ef
2 0 | +1127al12.8a] 32.9d | 33.4f |0.68a[0.71a! 14.6ab | 14.5cde
0 12.7aj12.8a] 31.7g | 32.8h |0.63a{0.66a| 13.8g 13.9gh

Numbers not foilowed by the same letter(s) are significantly different at 0 a5
(Duncan multiple range test).
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Moreover, Table (6} revealed that inoculated orange trees
Azotobacter improved leaf potassium content, finally, the intecaction between
the differerit sources of organic manure demonstrates that the mineral with
biofertilizer and organic with biofertilizer at all treatments gave the highest
values of leaf potassium content and lastly the biogas and compost
treatments with Azotobacter and mineral gave the highest positive effect on
leaf potassium content foliowed desendingly by those of FYM, town refuse
and NTLR. = S N '

It is obvious from Table (6) that leaves of biogas manures trees had
higher values of calcium followed by those manured with compost and NTLR
in the two seasons. In addition, the inoculation of orange trees with
Azotobacter enhanced leaf calcium content and highest values of calcium
content were found. at mineral with: inoculation followed by organic manure
with inoculation in all treatments,

Finally, Table {6} iliustrates that biogas with mineral and biogas with
biofertilizer followed by compost manure with mineral and compost manure
with biofertilizer gave the highest values of leaf calcium content. On the other
side, the combination of biogas and biofertilizer improved leaf calcium content
of orange trees.

Table (6) show that the specific effect of organic manure source,
mineral fertilization and biofertilization, the ‘interaction effect between the
studied factors took nearly the same trend to that of leaf calcium content of
orange trees in the two seasons.

Data in Table {6) show that leaves of compost manured trees had the
highest values of leaf Fe and-Zn content, followed by biogas and lastly those
fertilizer with FYM. Furthermore, the inoculation of orange trees with
Azotobacter excreted maore positive effect on'leaf Fe and Zn.

Moreover, the interaction between organic manure sources, mineral
fertilizer and biofertilizer reveal that compost and inocuiation followed by
biogas gave the highest values of leaves Fe and Zn content. The results of
leaf mineral content due to organic manure source are in accordance with the
findings of Abou-Sayed-Ahmed (1997) on FYM and El-Kobbia (1999) on
Washington navel orange. They reported that organic manure particularly,
poultry manure enhanced lzaf mineral content.

The results of biofertilizer regarding leaf mineral content are in
agreement with the findings of Pomares ¢t .al. (1983) and Chokha et al.
(1993) on orange. They mentioned that Rhizobacterien enhanced most leaf
mineral content. The superiority of buogas and compost manures with
biofertilizer over all organic sources in the 1% and 2™ seasons for N, P, K, Fe
and Zn uptake can be attributed to its higher content of available N, P, K, Fe
and Zn. These results agreed with those obtained by Robinson and Sharp!y
(1996) and-Tahoun et al. {2000). .~
2 ‘The increase in avaitable N, P, K content of- theﬁandy soil was;found
in the two seasons but, the 2™ ‘seasonhas slight incréase in the avaiable N,
P, K than in the 1* season, this may be due to the complete decomposition of
organic manureand release of nutrients in the available form. Similar results
were reported by Tahoun et al. (" )00) and Awad et al. {2003).
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Table (8): lnfluence of appfying different organic ma'nures and Azotobacter on leaf N, P, K, Ca, Mg, Zn & Fe content's.
- . T

Tresment 1 Ny P% K% Ca% Mg% | Zn (ppm) | Fe (ppm)
‘g :
OM . o - : S

,(NH4)zSO4.§ 2004 | 2005 | 2004 | 2005 | 2004 | 2005 | 2004 | 2005 |} 2C04 | 2005 | 2004 | 2005 2004/ 2005

-1 250 |- 12.42ki| 2.42j | 0.15de | 0:15e |0.85ef| 0.87f | 3.71i | 3.78k | 0.37d | 0.38g | 45def | 48fg | 79¢f | 78i

pym [ 125 }+)248r)247h 1 0.17bc | 0.16de |0.93bc) 0.96c | 3.9ef | 3.98de | 0.41c | 0450 52b 53e | 85cd {86fgh
0 | +]| 245) [ 2.46h |0.18ab | 0.17cd | 0.92¢ | 0.96c | 3.95c [3.97def| 0.40c | 0.42f | 51b | 53e ! 86c (86fgh|

-0 - [2.42l| 2.43i [0.16cd ['0.16de | 0.81g | 0.82h [3.70h | 3.71! [ 0.36d | 0.37g |46cde (47igh| 78f | 79]

1 -250- | - |2.55ef|2.56de | 0.16¢d [ 0.17cd | 0.88d.| 0.91d |3.91de) 3.95fg [ 0.41c | 0.d5e | 48c | 48fg |83cd 85gh |
Compost - 125 | +[2.58¢d|2 58cd| 0.18ab 0.19ab | 0.99a | 1.10a | 3.97c | 4.05bc [0.47ab0.50cd| 57a | 59a | 91b | 95bc
L0 +12.57de}2.59bc| 0.19a | 0.20a | 1.0a |1.10a | 3.95c | 4.03c {0.48a [0.52bc] 58a |58ab | 90b | 94c

. 0 1-1{ 2.54f [2.56de]0.15de [ 0.17cd |0:86de| 0.92d { 3.88f | 3.92h [ 0.40c |0.43ef| 47cd | 48fg (82de! 83h

|- 280 - | 2,45] | 2.46h | 0.148 .| 0.15e.|0.:85¢ef |0.84gh|3.72h | 3.82] [0.36d | 0.39g | 44ef | 43; | 78f | 80jj
Town: {125 - | +|2.51gh} 2,529 | 0:16cd | 0.16d¢ | 0.95b | 0.96¢ {3.91de|3.97def| 0.44r " J.43ef| 52b | 53e | 86¢ | 92cd
refuse 0 | +]2.50ni}2:53fg | 0:16¢d | 0.17cd | 0.94bc | 0.97¢c |3.92de}3.966efg}.0.41c | 0.42f | 53b |55cte] 85cd |89def
0. ['-1244jk | 2.47h [0.15de | 0:15¢ |0:86de| 0.88e [3.71h| 3.85 [0.35d | 0.38g{ 43f | 45hi | 77¢ | 79j

1. 250 |- 12.53fg|2.55¢ef|0.16¢cd [ 0.17cd |.0.85ef | 0.87¢f | 3.95¢ |3.97def| 0.45b [ 0.49d | 48¢c | 49f [84cd|87efg
Biogas . 125 |.+]261b|2.65a | 0.19a [0.19ab| 0.99a | 1.10a |4.06a | 4.10a | 0.49a [ 0.55a | 56a |58ab]| 93b | 98b
: 0 . |+]|2.80bc] 2.864a | 0:18ab | 0.20a | 0.98a:| 1.05b | 4.03b | 4.06b |.0.48a [0.54ab| 57a |57abc| 95a [102a |

.0 |-12:55ef|'2:61b | 0.16cd | 0.17cd | 0.850f |0.86efg} 3.93d | 3.95fg'| 0.45b | 0.48d |46cde; 48fg 185cd 88efg

. 250 [ -|245) {2.45hi| 0.14e | 0.15e [0.84ef| 0.85fg [ 3.80g | 3.85i |0.37d|0.39g |45def [47igh| 77f | 79

NTLR 125 |+ [2.50hi | 2.52g | 0.17bc |0.18bc |0.93bc| 0.95¢ | 3.95¢ | 3.98de | 0.42c | 0.45¢ | 53b |S5cde| 86¢ | 90de
.0 +]2.49hi] 2.51g 1 0.16cd | 0.17cd | 0.92¢ | 0.97¢ | 3.96¢ | 3.99d | 0.41c |0.44ef) 52b | 54b |84de|88efg)

L. 0 |.-]2411 |'243i | 0.14e | 0.16de | 0.83fg | 0.88e | 3.80g | 3.94gh | 0.36d | 0.38g | 44ef | 46ef |76gh| 77]

Numbers not followed by the same letter(s) are significanitly differeni at0.05 (Dun‘can.multip!e range test).
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Effect of Azotobacter inoculation with different sources of organic
manures on root distribution:

Data in Table (7) generaily indicated that treatments of Azotobacter
inoculation led to an increase in dry weight than the others in fibrous and

skeletal

and semi-skeletal

roofs.

Inoculation with mineral treatments

significantly increased root dry matter of the trees over those treated with
manure separately or by inoculation. Biogas manure had highly effect with
inoculation than others, followed by compost and FYM, respectively.

Treatment of FYM with full mineral (250 g N) considered as control, the
increases over this treatment ranged from 1.5 to 23.3% while, decreases
ranged from 25 to 4.7%. As singly manures were used, dry weight of root
system was decreased in all manures, respectively with NTLR and town
refuse treatments.

Table (7): Effect of Azotobacter and different sources of organic
manures on dry weight of root system in the 1*! season.
: Treatmentj Root .tsykpe Tetat | Total Increase of
! . ., 1 rootd root weight (%)
L oM {(NH4)2S04 Azotobacter Fibrous ankd IS?YI" wejglg according to
L- o) (gm) s (;;)a (gm} the control
| 250 - 66.7f | 2414 | 3081k | _ 000
FYM 125 + 71.4d | 2805c | 3519d 14.2
0 + 60.9h | 2632¢g | 324.1h 5.2
0 - 60.9h | 201.6n | 26220 -14.9
250 - 704d [ 2423 | 312.7] 1.5
125 + 76.5¢c | 288.4b | 364.9b 18.4
Compost 0 ¥ 706d | 27156 | 3424.6f 114
0 - 61.7h | 2085m | 270.2n -12.3
250 - 602h [ 2317k | 29191 5.3
Town 125 + 68.6e | 277.3d [ 3459e | 12.3
refuse 0 + 61.8h | 2551h | 3169 2.9
| _ 0 - 552j | 193.70 | 24890 -19.2
250 - 7768bc| 25141 | 3290g 6.8
. 125 + 843a]| 2955a | 3798a 23.3
Biogas 0 n 79.1b | 2764d 13555 cd 15.4
0 - 83.7g ! 21511 [278.8m | -9.5
' 250 - 58.1i | 21671 | 274.8m | -10.8
| NTLR 125 + 714d ! 268.9f | 340.3f | 10.5
I 0 + B0.5h | 2622¢g | 322.7h | 4.7
0 - 483k | 1827p | 2310q | -25.0

Numbers not followed by the same letter(s) are significantly different at 0.05 (Duncan
multiple range test).

Data of the 1%

season were consuiered as preliminary values that
need to be much supported by the 2™ season because the root system of
trees and study was not devel@bgd enoligh to exploit the nutritional
advantages of the different treatments in the current study.
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Data in Table {8) showed that the inoculation with mineral treatments
had over values of the general dry weight of roots arranged from 2.7 to
30.4%, while the inoculation with manure only arranged from 5.5 to 22.5% as
manure type. In all depths fibrous roots had arranger as following; inoculation
+ mineral> inoculation + organic> mineral without inoculation> organic
without inoculation.

Table (8): Effect of Azotobacter inoculation with different sources of
organic manures on dry weight of different types of root
system and its distribution in different soil depths in the 2™

season,
Trslratment Root distribution
F 030em | 3060cm 60-90em | ». |5 _£
- 5 SE Zfs-
PO _ 1 B 3‘: S - @l
5 25 5| % lpeE| % |vewm ¥ |s ¢ P2 (sEEC
T~ | = 3 28 2 lasemi| 5 |82 E8 B3 (0B 59
| Z 2 o $2% ] ? age 62 |5%8
< 2 2 $vg i skeletal 5 Tag Pt g7 09
& Pa¥| & % L (» N
350 - 140.0k| 454.01 | 79.5g | 826.4b | 43.7e | 433.1p  1986.8h| 00.0
= 25 | + [250.0d| 535.8f | 97.6d | 762.0d |59.5a] 676.3i {2381.2d| 19.9
T 0 + 1230.9g] 541.0¢ | 93.8e | 716.8f |50.6¢ | 772.2¢ {2405.4cd| 211
0 - [108.30] 391.01 | 54.2} | 526.5k |27.1h| 5B5.71 | 1692.81 | -14.8
o L 260 |- 1754971 4344] [BE1h | 360.79 [28.3n[B44.3b1 16687 | 4.9
£+ | 125  + |277.6c]| 600.1b |140.0a] 687.7g |45.0e | 775.2f [ 2500.6a] 25.9
3o (70 + | 242 3e| 581.0c |101.2c| 644.5h |44 7e | 738.4g12352 12| 184
) - [112.8n] 414.3k | 37.5m | 345.5u | 35.3g | B14.5e | 1762.9b] -113
o . 250 | - 19250 | 3939l | 23.90 | 508.7h |27.1h|548.6m[1504 7n| -18.7
Sw | 125 | + |2355f| 554.4d | 61.01 | 894.80 |54.7b|632.9k | 2379.2de| 198
L% 0 + | 182.41 | 48219 | 67.1h | 739.0e | 37.6f | 586.81 | 2096.11] &5
D - | 83.5u | 374.1n | 27.8n | 522.4m | 21.6) | 516.20 | 1545.70] -2%..
- 250 | - 1138.21] 477.0n | 77.9g | 5334l |48.7d| 67161 | 19468 | 1.2
8 125 | + |323.5a| 619.8a |134.7b| 624.5i | 51.8c |837.0c |2501.3a] 30.4
2 0| + [287.2b| 542.8e | 90.11 | 778.8c |46.2e | 688.8h |24334c| 225
i - [123.8m| 410.8k | 52.0k | 550.7] | 21.6i | 635.0k [ 1793.7k| 07
250 | - [103.2p| 430.9 [ 29.5n | 507.9n | 37.71 | 529.1n |1638.3m| -17.5
« 125 | + |206.1h| 434.6] | 55.1 | 379.5p | 34.7g]930.5a [2040.59] 2.7
E )] + | 162.01 | 382.7m | 45.0{ | 414.70 | 20.6) | 831.2d| 1876.29] | 5.5
0 - | 81.8u | 323.00 | 22.60 | 307.5r | 26.8h | 64B.8 . 14105p] -29.0

Numbers not followed by the same lettar{s) are significantly different at 0.05
iDuncan multiple range test).

This trend was showed also with skeletai and semi-skelital roots. Wheraas
inoculation carried out with manures basal, when added mineral fertilizer as
combined or mixed with manure, the effect of Azotobacter is over, so, this
treatments had the highest total root dry matter than the other treatments.
Data of the two seasons confirm the beneficial effect if adding both mineral
and organic manures to newly reclaimed sandy soil and its impact on root dry
matter and root distribution. Moreover, it is evident that fibrous roots under
inoculation by Azctobacter with mineral fertitizer were significantly increased
than inoculation by Azotobacter with organic fertilizer singly and other
treatments in the 1% root zone (0-30cm) from soil surface, also, such trend
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was showed in the second foot as the fibrous roots dry matter of organic
fertilizer treatments had decreased those of bacterial inoculation with mineral
fertilizer treatments. Such behavior may be due to the ability of citrus roots to
adapt its growth to the environmental conditions by increasing its potentiality
in absorbing water and nutrient elements from the second foot which kept
more soil moisture and nutrient eilements than in the 1% foot commonly
exposed to evaporation.

Data in Table (9) reveal that treatments of Azotobacter inoculation
with mineral fertilizer had increased the dry matter percentage of fibrous roots
in the 1% foot of soil surface in comparison with other treatments; this trend
was true in the 2™ and 3" foot. Fibrous roots were over in the 1* foot than the
2" and 3" foots for all treatments. Biogas manure foliowed by compost
manure followed by FYM which has the over percentage of fibrous roots in
the three foots especially in case of inoculation of Azotobacter with mineral
fertilizer. The general trend of dry matter percentages of root components
(skeletal and semi-skeletai) was inconsistent in the different root zones.

Table (9): Effect of Azotobacter inoculation with different sources of
organic manures on dry matter percentage for different types
of root system and its distribution in different soil depths in

the 2" season. .
_ Treatment Root distribution
| L s 030 cm 30-60 cm 60-90 cm
' s 3 E E @ Skeletal f
i = 52 L] 0 -2 :
Lo | 2 % F :g; Skeletal & 2% Skeletal & 3 ;; & semi |
< |3 é 3 semi skeletal % E‘g sk:lae't:'l " u.-‘;:‘g skﬁ}oetat
250 | - [ 75 22.9 0 41.6 22 . 218
= 125 | + | 10.5 22,5 4.1 32.0 25 | 284
i 0 + | 986 225 3.9 208 2.1 32.1
0 - | 64 23.1 3.2 31.1 1.6 34.6
° 250 | - | 82 23.0 35 19.1 15 | 447
Fo (125 [+ {111 240 56 275 18 | 300
S 0 + [ 103 24.7 43 27.4 1.9 31.4
0 - | 64 235 2.1 19.8 20 | 462
Lo 1250 1 - 158 24.7 1.5 31.9 1.7 | 344
$§2 1125 [+ 1 99 233 2.6 376 2.3 24.3
2% 0 + | 87 23.0 3.2 353 18 | 280
0 - 1 54 24.2 1.8 33.8 14 | 334
,, 250 | - T 71 24.5 4.0 27.4 25| 345
- 125 [+ | 125 23.9 52 24.1 20 32.3
.:E’ 0 + | 118 22.3 3.7 32.0 1.9 | 283
0 - | 69 22.9 29 30.7 1.2 | 354
o 250 [ - | 83 26.3 1.8 31.0 23 1 323
pr 125 | + | 101 21.3 2.7 18.6 1.7 | 458
s 0 + 1 97 204 24 221 1.1 44.3
0 - | 58 | 22.9 16 21.8 19 | 46.0
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As shown in Table (10) the percentage of fibrous roots in respect to
the total root system of the same treatment under bacterial inoculation with
minerai fertilizing were generally higher than the inoculation with manure and
mineral or organic singly. Inside treatments of inoculation with mineral or
organic matter resulted in better percentage of fibrous roots as compares to
the other components of root system due to the applied manures.

Table (10): Effect of Azotobacter inoculation with different sources of
organic matter on dry matter percentage for different types
of root system and its di~tribution in the 2" season.

Treatment %
i
o] 8 Fibrous Skeletal & semi
2 | 5 roots % skeletal %
oM § 2 | 2 i
=z o !
= 2
250 - 13.7 88,3
125 + 17.1 229
)
FYMm 3 - s 2
0 - 11.2 88.8 -
250 - 13.3 86.8 i
Compost 5 - o oL
e - 10.5 89.5
250 - 9.0 91.0 |
125 + 14.8 85.2 i
Town refuse 0 - s 22
0 - 8.6 91.4
250 . 13.5 86.4
Biogas 0 - = 23 .
a . 11.0 89.0 T
250 - 10.4 89.6 '
125 + 14.5 85.5 !
NTLR 5 - 1 22 :
1 g - 9.3 90.7 !

Effect of Azotobacter incculation with different sources of organic
manures on the vegetative growth:

Data in Table (11) indicate a marked increase in the 2™ season than
the 1¥ season in dry weight of leaves, shoots less than2 years, shoots more
than 2 years. Total dry weight of vegetative growth and dry matter per tree in
all treatments under study. Moreover, it is obviously noticed that the total dry
weight of vegetative growth of Azotobacter inoculation with mineral fertilizer
had significantly exceeded those of Azotobacter inoculation with manures
singly in the two seasons. Biogas manure effect was the highly followed by
compast and FYM in this respect.
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Table {11): Effect of Azotobacter with different sources of organic manures on dry weight of tree parts.

Treatment =) * Dry weight (gm) for the 1* season (2004) Dry weight (gm) for the 2™ season (2005)
oM E  Slena| more .. T | Root | rota|optroot], . __“less | more . 7! | Root | Total roproot
- ((NH,):SO4 £ |Loaves thaa:sz than 2 (vegotative sy:tgm tfee' (:l;a):li'ooo Leaves| .an 2 than 2 [Vegetative sysc:z:n dﬁ 1:::0

(9) L years | years growth ™ _ _ " | years | years growth

250 [ 117m | on { 263e | 471) | 308k | 776i | 1.53:1 | 814k | 601n | 18637~ 3278 | 1987h [5265n| 1.65:1

FYM 125 [+ ] 241c [ 157b | 196h | 594c . | 352d { g4pc | 1.69:1 | 1062c | 1079c | 1918e | 4059c .[2381d [ge40c| 1.70:1
0 |+] 138 | 96m | 288c | 522f | 324h |s4pg| 1.61:1 | 1136b | 973d | 1723h | 3832e |[2405cd|p0aze| 1.59:1

0 - [ 11an | 1171 [ 145m [. 3760 [-2620 | 6381 | 1.44:1 | 851) | 711k | 11030 26650 | 1693t |4588m| 1.57:1

250 - | 1410 | 107 | 237t 485i 313 | 7o8h | 1.55:1 | 883i | 6851 | 1417k | 2985k -| 18895 |4874x| 1.58:1

Compost 125 [+ 253b [ 163a | 213g | 6296 | 3656 [9gap [ 1721 [ 919h [1121b(2112b 74152'b 2501a |6653b| 1.66:1
0 + [ 1080 | 103) | 2926 | 503n | 342ef (8459 [ 1.47:1 [ 993e | 757i |2013c| 37631 |2352¢ [61154] 1.60:1

0 -1 1250 [23e | 167k | "415m - | 270n |essk | 1.54:1 | 817k | 726) | 11550 | 2698n | 1763b [4481n| 1.53:1

250 -] 93q [ 76m | 176i | 345q | 2921 [eazt | 1.18:1 | 507q | 347 | 1395 | 2245 [ 15950 [3p4ap| 1.41:1

Town 125 |+ | 231d | 147¢ | 170j | 548d | 346e |g8o4d| 1.58:1 | 661m | 957e | 1833g| 3451g |2379de|58301| 1.45:1
refuse 0 + | 140ni [ 111g [ 1481 | 399n | 317) | 716 | 1.26:1 | 7251 [ 5730 | 1615i | 29131 [ 2096f | 5000i | 1.39:1
0 740 [ 96k | 113n | 283r | 249p [s32n| 1.14:1 | 552p | 442u [1071p [ 2065 | 15460 [3g11s] t1.34:1

250 - | 1569 | 141d | 236f |  533e | 320g [as2e| 1.62:1 [ 10150 | 8769 | 1477j | 3368b | 1947i [53159| 1.73:1

B]ogas 125 + | 260a | 155b | 316a 731a 380a |1111a] 1.82:1 1172a 1277a | 2215a| 46642 |259ta {72553 1.80:1
0 + | 211e | 108hi | 276d | 595¢ | 356cd | 951c| 1.67:1 | 1014d | 891 | 1989d | 3894d | 2447c | 3841r| 1.59:1

0 - [ 130k | 147¢ | 1400 | 4320 [ 279m | 714; | 1.55:1 | 934g [ 713k [1418k | ‘3065] | 1794k | agset| 1.71:1

r 250 - | 96p | 78m | 177i | 349p | 275m |e24m| 1.27:1 | 614n | 507p [ 1057 21784 |1638m|3816q) 1.33:1
NTLR 125 +] 2041 [ 143d | 173 | 5199 | 340f [asor! 1.53:1 | 943f | 785h [1177m]| 2005m |2041g {4gagj| 1.41:1
" 0 [+ [ 136k [1100h | 2159 | 459k [ 323h | 782i | 1421 | 7290 | 611m [1174n] 2514p [ 1876} [43000] 1.34:1

0 -1 s7c | 76m [ 1020 | 2358 | 231q [4660] 1.02:1 | 5880 | 472q | 7980 | 1858s T1411p | 3060 ] 1.32:1

Numbers not followed by the sama letter(s) are significantly different at 0.05 (Duncan multtiple range test).
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Data regarding to root ratio show that on obvious increase in the oM
season which indicates a marked change as the increase in the favour of the
root system. Further more, it is clear that there is a significant increase within

- singly added manure treatments, also within Azotobacter inoculation with

mineral or organic treatments.
in-this regard, Tahoun et al. (2000) stated that adding organic matter
and manure improves soil titth, supply appreciable amounts of pand K and
small amounts of other elements in addition to N and increased the base-
~exchange capacity, the relative potential fertility and organic matter content of
soil. Gobran (1978) indicated that using mixed fertilizing program to pre
bearing Valencia orange trees yielded higher dry weight content than that of
the mineral fertilizer program; he reported that dry weight was greater when N
was added in a mixed form of organic and inorganic forms. Sato and Ishihara
(1984) found that total weight per tree increased with increasing application of
N. Ono et al. (1988) found that there was a slgmf'cant correlation between the
feeder rcot biomass and the leaf or young green wood biomass of the tree.
Keleg <nd.Minessy (1965) concluded that increasing N more than 0.71-0.89
pounds 1 tree in the form of organic manure had no effect on dry matter and
tree growth expressed as length of shoots. Gobran et al (1992)
recommended to add mineral fertilizer in case of lacking organic manure with
adopting closer planting distances or applying organic and inorganic fertilizer,
as the beat of fibrous, and total vegetative growth-when the mixed fertilization
was used in sandy soil.
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