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ABSTRACT : This investigation was carried out during two successive seasons (2011-012)
and (2012-013) on 5- year- old Valencia orange trees. Trees were grown at a private orchard
under reclaimed conditions (sandy soil and saline water), to study the effect of humate
compounds and magnetic iron soil application on tree vegetative growth, yield and fruit quality
were studied. There was significant improve by the different humate compounds and magnetic
iron treatments on the vegetative growth, yield and fruit quality.

Whereas, 1000 g magnetite plus 50g K-humate was the best results for the most vegetative
growth parameters, yield production and the fruit quality and economically treatment under this
study during both seasons.
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INTRODUCTION

Citrus consider being one of the most
important fruit crops in the world, especially,
under warm temperate regions, which
occupied the third position between fruit
crops after grapes and apples.

Moreover, citrus is a major fruit crop
cultivated in Egypt as its acreage, production
and exportation potentialities are concerned.
It is the largest horticultural industry, during
the last few years, and harvested area
increased rapidly from year to another
(483296 fed. in 2011 from the total fruit
crops area, which estimated to be 1388153
fed.) The fruiting acreage of citrus occupies
about 395731 fed. and produced about
3730685 tons with average of 9.5 tons/fed.
according to Ministry of Agriculture and Land
Reclamation (Annual Report 2011).

Extension of the cultivated area is due to:
I) fit environmental conditions. Il) Increasing
demands of local consumption and IlIl) Its
highly economic value as a main source for
exportation fruit crops. Such extensions in
area encourage establishing more studies
towards finding out an appropriate
management for improving tree production
and fruit quality.

Moreover, citrus fruits have high
nutritional values because of its own higher
amount of sugars, minerals, Vitamins,
organic acids and antioxidants. It used in
various technological purposes such as
canning , making juice , jams and other
preserves, Prickles and Chutney are
prepared from unripe fruits (Chandler ,
1987).

Salinity of soil and irrigation water
regimes and drought conditions are
considered to be a serious and the major
problems that faces citrus growers in the
newly reclaimed regions, whereas, alkaline
soils and mal-nutrition significantly reduced
citrus tree production.

Generally, natural Magnetite (minning
product) and humate (organic compounds)
can be used as soil improvement products
with a superior "residual effect” in the soil
and cheaper in compared to other chemical
substances which practically used in
agricultural systems. Application will help in
a lowering cost and give safety product for
crops users and increasing benefits as time
function than other chemical applications.

Nevertheless, Magnetite play an
important role in cation uptake capacity and
has a positive effect on immobile plant
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nutrient uptake (Esitken and Turan, 2003).
Also, Magnetic field could be substitution of
chemical additives, which can reduce toxins
in raw materials and these raise the food
safety.

In addition, humic fractions as imboile-Fe
led to partial control the leaf chlorosis
symptoms with a significant increase in
chlorophylls and leaf- Fe content. Humic
acids as a fertilizer compounds decreased
the NOs- N content in the fruits; increased
vit. C and soluble sugar content Pinton ef
al., (1998).

Citrus growers used these materials
(natural organic fertilizer forms like animal
manures or seed meals) for perceived or
real improvements in soil physical, chemical,
and biological properties, but the main
benefits appears to be increases nutrient
availability Obreza and Ozores-Hampton
(2000); Perg et al., (2001).

Humic compounds of peat, saprobe and
preparations based on both these materials
on mass transport in the soil-plants systems
relating to the protection of soils and water
from heavy metal pollution, Abramets and
Rovdan (2001).

Generally, humic products in soil systems
has been substantiated; many immobilizing
materials increased soil pH, humic acid
resulted in an increase cation exchange
capacity (CEC), and decrease in metal
mobility, Oste et al., (2002).

The objective of the present stud may be
will added more informations on the effect of
magnetite and humate compounds on
vegetative growth, fruit quality and yield of
Valencia orange trees.

MATERIALS AND METHODS

This investigation was carried out during
the two successive seasons (2011-012) and
(2012-013) on Valencia orange trees (Citrus
sinensis L.) grown in a private orchard at El
Salhia region - Sharkia Governorate.

The main target of this study was
examining the effect of magnetite (magnetic
iron) and K-humate (humic acid) doses on
vegetative growth, mineral composition,

yield and fruit quality of Valencia orange
trees under salinity stress.

Selected trees were 5-year-old, healthy,
and nearly uniform in growth vigor, planted
at 5x5 m apart and received the same
cultural practices.

This experiment included 16

treatments as follow:

1- Magnetite at 250 gm / tree (M1). 2-

Magnetite at 500 gm / tree (M2).

Magnetite at 1000 gm / tree (M3).4-

Humates at 25 gm /tree (H1).

5- Humates at 50 gm / tree H2). 6-
Humates at 100 gm / tree (H3).

3

7- M1+H1). 8 (M1+H2). 9- (M1+H3).
10- (M2+H1). 11- (M2+H2). 12- (M2+H3).
13- (M3+H1). 14- (M3+H2).

15- (M3+H3). 16- Control.

The chosen trees yearly received applied
materials as soil application at 1% week of
January in both seasons.

The following parameters of the studied
treatments were carried out.

1- Vegetative growth measurements: were
evaluated through determining the
average shoot length (cm) and Leaf area
(cm2).

2- Leaf mineral content: leaves samples
were collected from tested trees in
September. Total leaf macro-nutrients
contenti.e. N ; P and K were determined
according to (Piper , 1950).

Total leaf micro-nutrients content i.e. Fe,
Cl and Na were determined by using
Atomic absorption.

3- Tree yield was recorded at harvesting
date; the average vyield per tree in Kg for
each treatment.

4- Fruit characteristics: samples of ten fruits
at harvesting time for each replicate were
picked and the following fruit characters
were determined: Fruit physical
properties including: the average of fruit
weight (gm), fruit dimensions (both fruit
length and width), fruit color and
percentage of juice.
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In addition, fruit chemical properties were
also estimated including: percentage of fruit
juice TSS (%) by hand- refractometer, fruit
juice acidity (%) and vitamine C content (mg
ascorbic acid/100 g juice according to
(A.0.A.C.,1995).

A complete randomized block design with
three replicates was followed.

5- Statistical analysis:

The obtained data for the two seasons
were statistically analyzed using the analysis
of variance method according to Snedecor
and Cochran, (1967), whereas differences
between means were compared using
Duncan's multiple range test at 5 % level
(Duncan, 1955)

RESULTS AND DISCUSSION
1- Growth parameters:
1-1-Shoot length:

Regarding the effect of Magnetite; K-
humate and their combinations, it is quite
evident that data in (Table 1) cleared that
M3H2 treatment was significantly increased
shoot length (10.90 cm) in the 1% season
(2011- 012) and M3H2 (10.50 cm) and
M3H3 (10.13cm) in the 2" season (2012-
013) when compared to other treatments
and control. Non significant effect of other
treatments on shoot length was recorded
during both studied seasons. These results
are in agreement with those obtained by
Ismail et al., (2010) on grapevine, magnetite
application increased shoot length of
Superior grapevine cv., and the magnetic
treatments led to a remarkable increase in
plant root and stem length, these initial
effects are very positive since they appear to
induce an improved capacity of nutrient and
water uptake, providing greater physical
support to the developing shoot.

Table (1): Effect of magnetite and K-humate treatments on shoot length and average leaf
area of Valencia orange trees in 2011/012 and 2012/013 seasons:

Treat. Shoot length (cm) Leaf area (cm2)
(2011/2012) (2012/2013) (2011/2012) (2012/2013)
M1 733D 753D 15.89 ab 15.72b
M2 6.67b 747D 16.93 ab 16.62 b
M3 8.50 ab 730D 17.38 ab 17.98 ab
H1 6.83b 780D 16.91 ab 17.12 ab
H2 717D 780D 17.49 ab 17.64 ab
H3 783D 790D 17.75 ab 17.85ab
M1H1 737D 713D 16.67 ab 16.18 b
M1H2 797D 7.70b 16.67 ab 17.03 ab
M1H3 8.70 ab 8.83b 17.85ab 17.91 ab
M2H1 713D 767D 16.26 ab 17.37 ab
M2H2 8.00b 797D 16.94 ab 17.39 ab
M2H3 750D 850D 17.93 ab 18.39 ab
M3H1 717D 773D 16.97 ab 17.49 ab
M3H2 10.90 a 10.50 a 18.83 ab 19.97 a
M3H3 8.67 ab 10.13 a 19.16 a 20.01a
Control 733D 6.97 b 15.35b 15.86
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1-2- leaf area:

With regard to the effect of Magnetite; K-
humate and their combinations, data in
Table (1) showed that, M3H3 treatment was
significantly the highest increment of leaf
area (19.16 cm2) when compared to other
treatments and control in the 1% season
(2011- 012). While, M3H3 and M3H2
treatments were signiﬁcantly increased leaf
area (20.01and 19.97cm”) respect., in
compared to M1; M2; M1H1 and control
treatments and insigniﬁcant effect with other
treatments in the 2™ season.

These results confirmed with the
previous findings by Sayed ef al., (2007) and
Barakat ef al., (2012) whom indicated that,
humic substances play an important role as
a nutrient supplying which raising soil fertility
and increase the availability of nutrient
elements. In addition, using different

magnetic field combination could separately
alter the root mass, leaf size and stem.

2. Leaf chemical composition:

2.1. Leaf nitrogen content (%):

With regard to the effect of Magnetite; K-
humate and their combinations treatments,
data in Table (2) showed that both M3H2
and M3H3 treatments were significantly
increased leaf nitrogen (2.38& 2.41%) and
(2.35&2.42%) percentage content
respectively, when compared to other
Magnetite; K-humate and their combinations
and the control treatment (1.97&1.98%) in
both experimental seasons (2011-
012&2012-013). Moreover, Magnetite; K-
humate and their combinations treatments
were significantly increased leaf nitrogen
contents in compared to control treatment in
the 2™ season.

Table (2): Effect of magnetite and K-humate treatments on the percentage of N, P and K
elements in leaves of Valencia orange trees in 2011/012 and 2012/013 seasons.

N% P% K%

Treat 2011/2012 | 2012/2013 | 2011/2012 | 2012/2013 | 2011/2012 | 2012/2013
M1 2.08 cde 211 1g 0.115a 0.118 bcde 1137 f 1.169 fgh
M2 2.05 ef 212 1g 0.117 a 0.120 bede 1.140 ef 1.148 gh
M3 2.11 cde 2.17 efg 0114 a 0.119 bcde | 1.160 def 1.177 fgh
H1 2.04 ef 210g 0120 a 0.123 bcde | 1.190 cde | 1.217 cdef
H2 2.06 def 213 1g 0.124 a 0.127abcd | 1.223 abc | 1.231 cde
H3 215cd 2.26 bcde 0122a | 0.126 abcde | 1.237 abc | 1.254 abcd

M1H1 2.09 cde 2.21 cdef 0.116 a 0.115cde | 1.200 bcd 1.205 def
M1H2 212 cde 2.20 cdef 0.119a 0.117 bede | 1.227 abc | 1.238 bed
M1H3 216¢c 231b 0.112a 0.120 bede | 1.233 abc | 1.247 abcd
M2H1 2.10 cde 2.19 defg 0.111a 0.114 de 1.150 def 1.178 efg
M2H2 2.13 cde 2.28 bed 0.113 a 0.122 bcde | 1.223 abc | 1.243 bed
M2H3 227b 2.29 be 0.121a 0.124 bcde 1.253 a 1.268 abc
M3H1 2.11 cde 2.24bcde 0133 a 0.138 a 1.243ab | 1.253 abcd
M3H2 238 a 241 a 0.126 a 0.128 abc 1273 a 1.297 a

M3H3 2.35ab 242 a 0.121a 0.129 ab 1.247 ab 1.289 ab

Control 1.97 f 1.98 h 0.107 a 0113 e 1.070¢g 1.125h
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2.2. Leaf phosphor content (%):

Concerning the effect of Presented data
in Table (2) cleared that M3H1 treatment
was the highest values (0.133 %) and the
control was the lowest (0.107%) in the 1
season (2011-012).

Whereas, M3H1 treatment was
significantly increased leaf P % content
(0.138) when compared to the most of
Magnetite; K-humate and their combinations
treatments and the control treatment which
was the lowest value (0.113%) in the 2
season (2012-013). In addition, results in
Table (2) indicated that high doses of
Magnetite with low doses of K-humate were
the best effect on P element uptake which
increased Valencia orange leaves P content.
While, most of Magnetite; K-humate and
their combinations treatments fluctuated in
their effect on P uptake under this study.

2.3. Leaf potassium content %:

Regarding of leaf K content Table1 (2)
indicated that Magnetite; K-humate and their
combinations treatments had the same trend
of their effect on P element. Whereas, the
high doses of Magnetite with low doses of K-
humate were the best effect on K element
uptake which increased Valencia orange
leaves K content. Meanwhile, M3H2
treatment was significantly improved K
element uptake which increased in leaves
(1.273&1.297) percentage content
respectively, when compared with some
Magnetite; K-humate and their combinations
treatments and the control treatment
(1.070&1.125%) for both seasons (2011-012
& 2012-013).

These results are harmony with those
obtained by, Abada (2009); Mohammed et
al., (2010) and Abd EI-Monem et al., (2011)
whom indicated that there are many benefits
to crop growth resulted from addition natural
mineral product like magnetic iron ore
including improved soil structure, increased
soil organic matter, improved water
properties and become more energy and
vigor and this known as "Magneto biology',
improving water holding capacity and cation
exchange capacity, Improved crop nutrition

from macro and micro elements. Moreover,
the magnetic process separate all chlorine,
toxic and harmful gases from soil, increased
salt movement and solubility of nutrients
increasing water retention by soil and this
help on plant growth, moderation of soil
temperature.

Improving plant nutrition by humic acid
which stimulating the absorption of mineral
elements through stimulating root growth
and increases the rate of absorption of
mineral ions on root surfaces and their
penetration into the cells of the plant tissue,
so plants show more active metabolism and
increase respiratory activity.

2.4. Leaf Iron content (ppm):

It is well known that Magnetite Ore the
mining product which used in agriculture
field as soil improvement under alkaline
conditions and water logging soil.

So, it is not available for plant feeding as
Fe source. For this, data in Table (3)
showed that, Magnetite; K-humate and there
combination treatments were significantly
improved Valencia orange leaves Fe
contents during experimental seasons
(2011-012 and 2012-013), also, M3H3
treatment (95.58 & 100.42) ppm
respectively, were the highest Fe values
when compared to the control treatment
which was the lowest (59.60 &57.58) ppm in
both seasons of this study.

2.5. Leaf Sodium content (%):

Data in Table (3) reveled that M3H2
treatment significantly reduced leaf Na
content (0.234%) when compared to control
treatment (0.339%). Whereas, most of
Magnetite; K-humate and their combinations
treatments were no significant effect on Na
leaf content during the 1% season (2011-
012). In contrast, all Magnetite; K-humate
and there combinations treatments were
significantly reduced leaf Na percentage and
M3H2 treatment was the highest effect with
the lowest value (0.22 %)in compared to the
control treatment which was the highest
value(0.35%) during the 2" season (2012-
013) of this study.
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2.6. Leaf Chlorine content (%):

Concerning the effect of Magnetite, K-
humate and combinations treatments
present data in Table (3) cleared that all the
experimental treatments had the trend of
their effect on leaf Na content. Whereas,
M3H3 treatment was significantly reduced
leaf Cl content (0.550 %) in compared to the
control treatment (0.717%) during the 1
season (2011-012), with insignificant effect
with other treatments under this study.
Whereas, all Magnetite, K-humate and
combinations treatments were significantly
reduced leaf Na content and M3H3
treatment was the highest effect with the
lowest value (0.54 %) when compared to the
control treatment which was the highest
value (0.79 %) during the 2" season (2012-
013).

It is well known that both Na and CI were
undesirable elements in the root absorption
area. No doubt, Magnetite, K-humate
applications will be significantly reduced its
injury effect on plants and other nutrient
elements uptake.

These results are in line with those
obtained byMunns (2002); Garcia-Sanchez

et al.,, ( 2006) and Mehanna et al., (2010)
whom indicated that Magnetite may be
assisting to reduce the Na toxicity at cell by
reduced absorption of Na by plant roots.
Also interesting to note that the apparently
reduced accumulation of Na in plants with
magnetite and humate treatments helped
the trees to continue their growth with less
detrimental effects on total yield.

2.7. Leaf proline content (mg/g):

Valencia orange trees leaf proline
content was studied under saline water
stress during two successive seasons
(2011-012 and 2012-013) and Table (3)
showed that Magnetite; K- humate and
combinations treatments were significantly
reduced leaf proline content when compared
to the control treatments (86.570 & 88.374)
respectively, during both studied seasons
(2011-012 and 2012-013). Moreover,
indicated that responsible of leaf proline
content fluctuated to Magnetite; K- humate
and combinations treatments, whereas, the
highest effect was resulted of M3H2 (51.119
& 50.00) in both seasons (2011-012 and
2012-013) of this study.

Table (3): Effect of magnetite and K-humate treatments on Valencia orange leaf Fe; Na ;
Cl and Proline content in 2011/012 and 2012/013 seasons.

Treat. Fe (ppm) Na% Cl% Proline (mg/g)
2011/012{2012/013[2011/012|2012/013]2011/012| 2012/013{2011/012|2012/013
M1 69.25g | 73.58h | 0.31 a 0.30b | 069ab | 062b | 7363b | 67.50¢
M2 72.92fg | 78.00fg| 0.30ab | 0.30b | 069ab | 067b | 6564d | 64.93 ¢
M3 75.33ef [ 81.22ef | 0.30ab | 0.30b | 060ab | 0.58b [69.74bc| 65.16¢C
H1 61.83 hi | 63.92j | 0.31a 031 b | 0.70ab [ 0.68b | 71.97b | 73.01b
H2 62.59 hi | 66.58ij | 0.30ab | 0.29b | 068ab | 067b | 6562d | 64.43 ¢
H3 64.08h | 67.43i | 0.29ab [ 028b | 062ab | 0.59b | 58.86ef | 57.04de
M1H1 70.73g | 75.00gh| 0.30ab | 0.29b [ 066ab | 064b |66.62cd| 64.77c
M1H2 | 78.08e | 79.42ef [ 0.30ab | 0.30b | 0.70ab | 065b |[62.82de|61.41cd
M1H3 | 85.50d | 88.00d | 0.28ab | 0.25bc | 0.63ab | 0.57b | 55.82fg | 55.61de
M2H1 78.83e | 8017ef | 0.29ab | 0.30b | 0.69ab | 062b | 63.13d |61.66cd
M2H2 | 78.85¢e | 8258e [ 0.30ab | 0.28b | 066ab | 063b [ 58.85ef |61.07cd
M2H3 | 9042bc| 92.75c [ 0.27ab | 0.26b | 062ab | 0.58b [ 56.01fg | 53.94 ef
M3H1 | 88.58cd|90.50cd| 0.29ab | 0.27b | 062ab | 060b |62.64de|57.91de
M3H2 | 9242ab| 97.00b | 0.23b 022c [ 058ab | 058b | 51.12h | 50.00f
M3H3 | 9558 a [ 100.42a| 0.25ab | 0.25bc | 0.55b 0.54b [52.93gh| 4968f
Control | 59.60i | 57.58k | 0.34a 0.36 a 0.72 a 0.79a | 86.57a | 88.37a
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3. Yield (k gl/tree):

Data in Table (4) cleared that, high doses
of Magnetite and K-humate and there
combinations were the highest tree vyield
values, whereas, M3H2 treatment was the
highest (51.00&62.00) and the control was
the lowest (38.33&42.33) k gm Aree
respectively, for both seasons.

4. Fruit quality:
4.1. Fruit weight:

Data in Table (4) quite evident that M1H3
treatment was significantly increased fruit
weight (218.67 gm) when compared to
M1(178.67gm); M2  (181.00gm); H1
(169.33gm); H2  (183.00gm); M1H1
(183.33gm) and M1H2  (181.00gm)
treatments respectively, in the 1% season
(2011-012). Whereas, M1H3 treatment was
significantly increased Valencia orange fruit
weight (211.33 gm) when compared to most
of other treatments. Also, fruit weight
fluctuated from treatment to another during
the 2™ season (2012-013) this may be due
to the accumulation effect of Magnetite and
K-humate application in compared to the 1
season of this study.

4.2. Fruit shape index:

Data in Table (4) indicated that
Magnetite; K-humate and their combinations
treatments had a positive effect on Valencia
orange fruit shape (from round or semi oval
to oval shape) under this experimental
condition during both seasons. Whereas,
M1H3 treatment had a significant effect on
of fruit shape index (1.079 &1.151) when
compared to M3H3 (0.968) and control
0.927) treatments respectively, in the 1st
season (2011-012) and other treatments in
the 2nd season (2012-013) with insignificant
effect between all other treatments.

4.3. Fruit peel color:

Hue angle was determined as a criterion
for appearance which considered as a
significant indicator for fruit quality. The
present data in Table (4) and showed that
the Valencia orange fruit peel color positively
affected by Magnetite, K-humate and
combinations treatments. Whereas, M3H3,
M1H3 and H1treatments had the best color

(67.14, 68.02 and 68.57) respectively, in the
1% season (2011-012) with insignificant
difference with control treatments. Moreover,
M3H3, M1H3 and H1itreatments was
significantly had the best values (71.37,
72.04 and 3.09) respectively, in the 2
season (2012-013). Whereas, the lowest
fruit color values were obtained from M1H1
treatment in both seasons. Generally,
depending on Hue angle method for
measuring the color angle. A decrease of
hue angle in Valencia peel color which
represent the area from greenish yellow to
orange yellow in both seasons respectively.

Also, data in Table (4) illustrated that,
during fruit growth development peel color of
Valencia orange fruits (A/B Ratio) fluctuated
as affected by Magnetite, K-humate and
combinations  treatments during both
seasons (2011-012 and 2012-013).
Insignificant  differences  between  all
treatments in the 1% season (2011-012),
while, in the 2™ season (2012-013)
Magnetite, K-humate and combinations
treatments significantly improved the (A/B
ratio) of fruits, whereas, the H2 treatment
was the best value (0.278) when compared
to the H3 treatment which the lowest
(0.216).

These observations are in line with those
obtained by Campbell et al., (2004); and
Mohamed ef al., (2013) whom cleared that
fruit peel color is one of the most important
attributes of agrifood products, since
consumers associate it with freshness and is
critical in the acceptance of a particular
product among others Producers strive to
prevent products with defective colorations
from reaching the market. Magnetite
treatments had more lighthness and good
rind fruit color, so it seems more attractive
than other treatments.

4.4. Percentage of Juice (w/w):

With this respect, Table (5) cleared that,
Magnetite; K-humate and there
combinations treatments were significantly
increased Valencia orange fruit juice ratio
(w/w) when compared to the control
treatment in the 1% season (2011-012).
M1H2 treatment was the highest value
(47.12).
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Table 4
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Table (5): Effect of magnetite and K-humate treatments on the fruit juice ratio, TSS/Acid
ratio and Vit. C content of Valencia orange trees

in 2011/012 and 2012/013

seasons.
Juice % (w/w) TSS/Acid ratio Vit. C (mg/100g)
Treat 2011/012 2012/013 2011/012 2012/013 2011/012 2012/013
M1 4538 a 42.98 ab 788D 8.14b 4253 def | 43.87 cde
M2 4566 a 43.10ab 8.33 ab 825D 39.80fg | 49.23 abcd
M3 4260a 43.70 ab 8.40 ab 850D 43.97 cde | 47.30 bcde
H1 40.71a 38.37 ab 7.85ab 8.14b 39.61 fg 41.67 de
H2 3721a 41.21ab 8.03b 8.11b 40.80 ef | 49.53 abcd
H3 47.02a 46.90 ab 8.44 ab 842D 47.21 be 50.57 abc
M1H1 46.99 a 46.04 ab 8.32 ab 8.12b 43.37 def | 49.33 abced
M1H2 4712 a 4527 ab 8.15b 828D 4409 cde | 50.13 abc
M1H3 46.88 a 49.21 ab 9.86 a 10.30 a 49.75 ab 57.83 a
M2H1 46.98 a 44 .56a 8.32 ab 842D 42.35def | 51.70 abc
M2H2 47.08 a 4242 ab 8.35ab 823b 45.76 cd 50.67 abc
M2H3 47.01a 48.32ab 8.75 ab 8.83b 51.66 a 54.03 ab
M3H1 46.39 a 51.68 a 828D 844D 49.75 ab 52.80 abc
M3H2 4536 a 48.79 ab 8.68 ab 881b 52.62a 58.27 a
M3H3 46.67 a 49.43a 8.66 ab 880D 51.46 a 54.80 ab
Control 30.17b 33.73b 761D 8.01b 3719¢ 4023 e

In addition, M2H1 (44.56); M3H1 (51.68)
and M3H3 (49.43) respectively, treatments
were significantly increased fruit juice ratio
as a weight when compared to the control
treatment (33.73) , and insignificant
differences with other Magnetite ; K-humate
and their combination treatments in the 2™
season (2012-2013).

These foundations are in line with those
obtained by Sayed et al., (2007); Abdel
Rahman et al, (2009); Abel-Aziz et al.
(2010) and Mohamed ef al (2013) .(Who
indicated that salinity reduced rind thickness
and humic acid applications improved fruit
juice weight of mandarin. Also, Magnetite
treatments were enhancing Valencia orange
fruit juice weight percentage. Generally,
Magnetite or humic acid applications will be

improved physical fruit quality which gave
extra advantage for such fruits to be
exported.

4.5. TSS/Acid ratio:

In spite of the control treatment clearly
increased both TSS and total acidity in
compared to Magnetite; K-humate and their
combinations  treatments  Table A).
Nevertheless, M1H2 (9.86&10.30) was
significantly increased TSS/acid Ratio when

compared to the control treatment
(7.61&8.01) respectively, during both
seasons.

4.6. Vitamin C.:

Concerning to the effect of Magnetite; K-
humate and their combinations treatments,
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data in the Table (5) indicated that, most of
the Magnetite and K-humate combinations
treatments were significantly increased
Valencia orange fruit juice Vit C
(mg/100gm.) content when compared to the
single Magnetite and K-humate and the
control treatments for both seasons,

So, M3H2 treatment (52.62&58.27 mg/
100gm) Vit. C respectively, was the highest
values and the control treatment
(37.19&40.23) mg/100gm. Vit. C
respectively, was the lowest for both studied
seasons.

These results are similar with those
obtained by, Francois and Clarck (1980);
Dasberg et al. (1991); Sayed et al., (2007);
Fathy ef al., (2010); Abd EI-Razek (2012);
Ali et al., (2013) and Mansour ef al., (2013),
Whom indicated that saline conditions and
water deficit stress enhanced sugar
accumulation of Valencia orange fruit cause
an increase TSS and acid concentration in
the fruit juice which caused a delay in the
ripening of the fruit of Valencia orange.
Humic acid improved chemical properties
due to increasing soil microorganism activity
which enhance nutrient cycling that induce
growth and enhance fruit quality. Moreover,
humic substances decreased acidity in
different fruit. Whereas, Magnetic field and
Magnetite treatments increased TSS and
reduced acidity in Valencia orange fruit juice
content.

REFERENCES

Abada, M. A. M. (2009). Reducing, the
amount of inorganic N fertilizers in
Superior grape vineyard by using organic
and biofertilizers and humic acid. Egypt.
J. Agric. Res. 87 (1): 317-344.

Abdel-Aziz, R. A, N. H. Nady and A.
Pasqualon (2010). The effect of some
organic fertilization types on tree growth
and fruit quality of Eureka lemon under
newly reclaimed lands in Toshka. Egypt.
J. Appl. Sci., 25 (2b):66-84.

Abd El-Monem, Eman, A. A., Soad M. ElI-
Ashry and E. A. M. Mostafa (2011).
Performance of Coratina olive seedlings
as affected by spraying humic acid and
some micro elements. J. Appl. Sci. Res.
7(11):1467-1471.

10

Abdel Rahman, M., A. El-Metwally and Y.
Ibrahim (2009). Effect of natural elements
compound applications on citrus trees
and seedlings production. Egypt. J. Appl.
Sci., 24(10A):293-307.

Abd El-Razek, E., A. S. E. Abd-Allah and M.
M. S. Saleh (2012). Yield and fruit quality
of Florida Prince peach trees as affected
by foliar and soil application of humic
acid. J. Appl. Sci. Res. 8(12). 5724-
5729.

Abramets, A. M. and E. N. Rovdan (2001).
Humic soil reclamatores as depressors of
heavy metal (radionuclide) accumulation
by plants. Plant and Soil Science 92:
484-485.

Ali, Mervat, A., S. S. R. EI-Gendy and Ola A.
Ahmed (2013). Minimizing adverse
effects of salinity in vineyards. J. Hort.
Sci. & Ornamen. Plants. 5 (1): 12-21.

Annual Reports of Statistical Institute and
Agricultural Economic Research in Egypt
2011.

Association of Official Agricultural Chemists
(1995). Official Methods of Analysis
(A.0.A.C.) 12 Ed., pp. 494-500.

Barakat, M. R., T. A. Yehia and B. M. Sayed
(2012). Response of Newhall Naval
Orange to Bio-Organic Fertilization under
new Reclaimed Area Conditions I:
Vegetative Growth and Nutritional Status,
J. Hort. Sci. & Ornamen. Plants 4 (1): 18-
25.

Campbell, B. L., R. G. Nelson, C. E. Ebel,
W. A. Dozier, J. L. Adrian and B. R.
Hockema (2004). Fruit quality
characteristics that affect consumer
preferences for satsuma mandarins.
Hort. Science 39 (7): 1664-166.

Chandler, H. (1987). Evergreen Orchards.
Distribution and publishing Arabic House.
Pp 10- 15.

Dasberg, S., H. Bielorai, A. Haimowitz and
Y. Emer (1991). The effect of saline
water on 'Shamouti” orange trees. lIrrig.
Sci. 12:205-211.

Duncan, D. B. (1955). Multiple range and
multiple F test. Biometrics 11:1.

Esitken, A. and M. Turan (2003). Alternating
magnetic field effect on yield and plant
nutrient  elements  composition  of
Strawberry (Fragaria ananassa cv.



Effect of humates compounds and magnetic iron on growth and fruiting

Camarosa). Soil and plant Sci., 54: 135-
139.

Fathy, M. A., M. A. Gabr and S. A. EI-Shall
(2010). Effect of humic acid treatments
on "Canino" apricot growth, yield and fruit
quality. New York Science J., 3(12):109-
115.

Francois, L. E. and R. A. Clarck (1980).
Salinity effects on yield and fruit quality of
Valencia orange. J. Amer. Soc. of Hort.
Sci., 105: 109-122.

Garcia-Sanchez, F., J. P. Syvertsen, V.
Martinez and J. C. Melgar (2006). Salinity
tolerance of Valencia orange trees on
rootstocks with contrasting salt tolerance
is not improved by moderate shade. J.
Experimental Botany. 57: 3697- 3706.

Ismail, A. E., S. S. Soliman, E. M. Abd-ElI-
Moniem, M. S. Awad and Azza A.
Rashad (2010). Effect of magnetic iron
ore, metal compound fertilizer and bio-
NK in controlling root —rot nematode of
grapevine in a newly reclaimed area of
Egypt. Pak. J. Nematol., 28(2):307-328.

Mansour, A. EMM., F. F. Ahmed, A. M. K.
Abdelaal, R. A. R. Eissa and O. A. M.
Sahrawy (2013). The beneficial of using
some biostimulants as a partial
replacement of chemical N fertilizers in
Florida prince peach orchards. J. Appl.
Sci. Res. 9(1): 867- 871.

Mehanna, H.T., T.A. Fayed and AA.
Rashedy (2010). Response of two
grapevine rootstocks to some salt

tolerance treatments under saline water
conditions. J. Hort. Sci. & Ornamen.
Plants 2 (2): 93-106.

Mohammed, S.M., T.A. Fayed, A. F. Esmail
and N.A. Abdou (2010). Growth, nutrient
status and yield of Le-Conte pear trees
as influenced by some organic and
biofertilizer rates compared with chemical
fertilizer. Bull. Fac. Agric. Cairo Univ,
61:17-32.

11

Mohamed, Hoda M., Faten A. Al- Kamar and
Azza A. Abd-Elall (2013). Effect of
magnetite and some  biofertilizer
application on growth and vyield of
Valencia orange trees under El — Bustan
condition. Nature and Science 11(6):46-
61.

Munns, R. (2002). Comparative physiology
of salt and water stress. Plant Cell and
Environment. 25: 239-250.

Obreza, T. A. and M. P. Ozores-Hampton
(2000). Management  of  organic
amendments in Florida citrus production
systems. Soil Crop Sci. Soc. Fla. Proc.
59: 22-27.

Oste, A. L., M. T. Lexmond and. H. W. Van
Riemsdijk (2002). Metal Immobilization
in Soils Using Synthetic Zeolites J.
Environ. Qual., 31:813-821.

Perg, Z. P., S. C. Xue, Z. M. Sun, M. X. Men
and H. X. Zhao (2001). A study of the
effect of humic acid compound fertilizer
on the quality and physiological index of
Brassica. J. Hebei Agricultural University,
24(1): 24-27.

Pinton, R., S. Cesco, M. de. Nobili, S. Santi
and Z. Varanini (1998). Water- and
pyrophosphate-extractable humic
substances fractions as a source of iron
for Fe-deficient cucumber plants. Biology
and Fertility of soils, 26(1): 23-27.

Piper, C.S. (1950). Soil and Plant Analysis,
Inter. Science New York pp.48-110.

Sayed, R. A, M. A. lbrahim and B. M.
Soliman (2007). Response of valencia
orange trees to foliar and soil application
of humic acids under new reclaimed land
conditions. The Third Conf. of Sustain.
Agric. Develp. Fac. of Agric., Fayoum
Univ., Nov., 2007. (259-274).

Snedecor, G. W. and W. G. Cochran (1967).
Statistical Methods.lowa state Univ.
Press, lowa, USA.



Ahmed, et al.,

Gailly gyl gail) o unhliad) yaally Adilaggd) Cilyall il
Auall JE sy

(st id g « e ol dana ¢« My sana ) s 330 « Vsl 5 il
e — A il daela — A3l RS- bl o O
e e — Bl el Gisadl S el Gigmy dgnar pellsall gy and (7
sl padld

Eolsall ) 8 2l Jual o agehae Cisin 0 e dua JEy i e duhall sda <yl
Luhpal (YOIT=Ya0Y) 5 (YOIY=Y 1Y) ampe DA 48,80 Asilae — dallall shaa 8 Laldl
gl ot Auall JE Y gpaills il il o asalinl Glegmy cunblaal pasd) 86
eyl oY)

(caiialdl) blind) aal W& e Ve DG Ge 5l Allae VT Al Jae O Ladll il

ad flaa Yo 00 YO ) gl Cilags e Ve A5 Bpad f(an Yrer O0n (YOU)
pranall (DA e il Jalat g S S0 Alalae ) 38LYL Cilesaglly cainla) (e Gzl cilad
Vg pdall AL e Ul " Slasy

daslall 30l o palill ) pall a8 058 A1 el e LaaBS Glagaelly cndalinall poalh o) Eus
Ayl oda 8 Lo Al S8 1 Ll aies 8 sl aded il Jaad 30l o olae o Al
aad ¢ aliadl Jadlly Giaa LS LA Bagas LY dlee pdlial Laled 3 st Blaid ) clias
b i) il 85 3Ll byl g (aosll Addlad SRSl C)slSlle a g pall) saill Aamall o sall
cala gaells cafialall 280V Y aedl

¢ saill N amay gpuiadll sailly Aaleiall liiall (o JS 3 Galy Dygine (g8 dgay il Chyeld S8
S K Jgemndll Y 28LSYL g plly opmaalls (oSl Al jualinll e IS e BV (s5ina
g el Gepuasnl) ggine o Al Sa5a Cildia

dimdl 5l [( Cleg ax 00+ Caiale an Voer) Aldee cibel iYL Auaal cSay Ao
Al eda Cagla (it i Lgaddiuly aa Agle s Aol @Yy Adakil Aalil e il

12



Effect of humates compounds and magnetic iron on growth and fruiting .................

13



Ahmed, et al.,

14



Effect of humates compounds and magnetic iron on growth and fruiting .................

15



Ahmed, et al.,

qceeo B 9820 qe gg// 00/, 490860 0/26'0| 9¢£'89l | qel9'GBl | @ €LCCh 2€¢'8¢ [ouod
a8lLco B 8920 AN YA avlL'.9 q+00'L 00 896'0| decg'loCc |decg'g6l | B LILY B 00°0S EHEN
qe /g0 | e16C0 q08'9. qe LL'L. 46660 oge 966'0| °de 00'00C | 9e /9861 | B0O'C9 B00'LS ZHEN
q+0c0 BGLE0 qezy'gl | de lv'y. q.¢0'L oge 986'0| ©p29 00°'¢8L | de L9261l | PO €€'GS | oge L9'GY LHEN
q./1c0 B G8Z0 qe¢g’// | dege'cl q800'L oge /86'0| POq €¢'€6l | dB 00'¥6L | Odeec'8G | oge LL'Ly EHZIN
qo0lco BZLE0 qezl'gl | dece’'L. q9¢0'L qe 0co’'L|epoqceogl | de €e'Lel | POL9'PS | Ode L9'Ch ZHZIN
qeggZg'o| eBSLEO q9/.'9. qe gg'gL qceo’l qe gco'L| epo 00'08L | 9e L9'€6lL | PL9CS | dde LL'vy LHZIN
q20c0 B1/20 2¥0'CL 42089 B lGlL B6L0L| BELLLL B /98l | de00'l9 | 9eg89'ly EHLIN
q./120 B 2220 qegl'gl BE6'LL aglo’l qge /20'L|epo°q00°'G8L | A00°L8L | PO L9'VS | O9BOO'CY ZHLIN
qe 162’0 | ©BSSCO B 09'6. B /6'G. q.¢0'L qe ov0'L|epPoq00°L8L | Aagee8l | PL9CS | dde [9'Ch LHLIN
29lg0 Bg81E0 qego’// | deg9lL'cs q¢oo’L oge £10°'L | ®pog L9'98L | dB £€'L6L | Pog £€7.G| ode 0S vy €H
Bg8/20 B 8220 qe y0'.L. | de90’'cL qleo’l qegco'L| epP/9¥.L | d00'€8l | PL9CS | o9BL9CY ZH
q1l¥co B 00€0 260°¢€L q 1589 42860 oge L86'0| eP2 00'6LL | A€E69L | P0O9CS | 9905'6¢€ LH
dqe $G2°0 | B66C0 q68'G. qe 99'¢/ 48860 oge y00°'L| Poq €g'eal | de L9L6L | PO L9'9S | ode LL'bY e
48020 B $GC0 qe /0'8. | degg'0L q 660 oge $66'0( epP2 L9'8/L | A00°'L8L | PECES | 2909'0F 2N
qalico B €820 qegl'gl | dey6'CL 48860 oge 966'0( ©Poq L9'¥8L | 4 29'8LL | P0OO'CS | 99 €8'6C LN
€Lo/cLoc | clo/bioe | €lo/eroc | clo/Liog | €Lo/gloc | ¢Lo/Liog | €Lo/2loc | ¢Lo/LLlog | €Lo/glog| ¢Lo/Lioe
oo (o1bue xapul adeys Jni (011 /6Y) pISIA ool
g/e 10]0o [9ad uni4 anH) 10]09 |9ad 1ni4 (6) wybiam uni4

‘SUOSEaS ¢10/ZL0Z PUE Z10/LL0Z Wl S92} abuelo
BIDUSJEA JO 10]09 [9ad Jinij pue xapul adeys unij ‘aybiam )nuy ‘pIaif ayj) uo sjpuawilesal) ajewny-y pue aylaubew jo 12813 :(¥) o|qel






