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ABSTRACT

The present study was conducted on fruitful Wadloimgiavel orange
trees grown at Experimental Station of Faculty afriéulture, Benha Uni.
during 2009 & 2010 seasons to investigate the emite of some bio & organic
substances as additional nutritive fertilizers,i.Biomagic, peptone and
Hammer (humic source) applied either each solelycambined to another
(foliar &/or soil drench), besides water spray asteol. All investigated six
treatments improved all evaluated parameters dgalith 1- growth
parameters (No. of shoots/ one meter limb, shaagtle & thickness, No. of
leaves per shoot and leaf area) 2- Fruiting measemes ( fruit set & fruits
retention % and yield ) , 3- fruit quality eithdmnysical properties (fruit weight ,
dimensions , shape index , juice volume and peieknless ) or chemical
properties (juice TSS % , acidity % , TSS/ acidoratotal sugars and Vitamin
C ) and 4- nutritional status (leaf N, P ,K , Gadavig %) . However, the
beneficial effect varied greatly from one investegh treatment to another.
Anyhow, Biomagic 7.5g/L foliar spray + Hammer 15g¢oil drench (&
treatment) was statistically the superior, desasgigifollowed by foliar spray
with Biomagic solely 7.5g/L and/or peptone 0.5gklidr spray +Hammer
1.5g/L soil drench . However, Hammer 1.5¢g/L applsadely either foliar or
soil drench had the least efficiency, especialliafapplication.

INTRODUCTION
Citrus one of the most important fruit crops grommany tropical and
subtropical countries. At the moment there is atldo& million hectares of
Citrus species cultivated at a commercial scalinénworld yielded nearly 40
million metric tons of oranges, lemons, limes,(éieonymous, 2008).
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In Egypt, citrus has great attention due tonggartance for local consumption
or as a main source for foreign currencies by eé&pon to the European countries.
The area of cultivated citrus orchards in Egypt \waseased rapidly with the
reclamation of new desert lands and reaches atih® Jectare Anonymous,
2008).

Bio-fertilization are biological prepacas containing primarily patent strains
of micro- organisms in sufficient numbers. Theseraiorganisms have definite
beneficial roles in the fertility of soil rhizosples and the growth of plants. The
multi- strain bio-fertilizers might contain differestrains of symbiotic associative
diazotrophes, phosphate- solubilizing micro- orgausi silicate dissolving micro-
organisms, blue green algae and VAB4l{er, 1993).

Bio-fertilizers proved to eliminate the use ofsfi@des sometimes, and
rebalance the ratio between plant nutrients irs.sbliey are easy and safe to handle
with field applications that improved their effiniy in increasing crop yields and
decreasing the costs of some agricultural practitess worthy to state that,
biofertilizers do not replace mineral fertilizebgit significantly reduce their rate of
application [(shac, 1989 and Saber, 1993).

Bio-fertilizers are very safe for human, animal amyironment. Since they
reduce at the lower extent the great pollution bBapd in environment.
Rhizobactrine as new biofertilizers have greatepwarh of symbiotic bacteria
responsible of Symbiotic and no symbiotic bactesponsible for fixation nitrogen.

Applications of bio-fertilizers are now availablenamercially. Specific strains
are used as biological fertilizers, for nitrogempgphorus and silicate dissolving such
as N-fixing bacteria and yeasts. The use of thesterials encourages growth and
flowering as well as reflected positively on treeductivity.

Humic acid (polymeric polyhydroxy acid) was the trd@sminant component
of organic substances in aquatic system. Humiaswbidhly beneficial to plants and
soil, increase microbial activity, a plant growtlo-btimulant, an effective soil
enhancer, promote nutrient uptake (chelating agek)ncrease yield.

All organism even plant needs certaimponents for growth over
and above soil, sun, rain and air. The basic compoof living cells is
proteins, with building block material, amino acigsoteins are formed by
sequence of amino acids.

The requirement of amino acids in essegtiantities is well known as
a means to increase yield and overall quality opsr. The application of
amino acids for foliar use is based on its requaeintoy plants in general and
at critical stages of growth in particular. Plaatssorb amino acids through
stomata and are proportionate to environment teaye.

Amino acids are fundamental ingredients in thecess of protein
synthesis. A bout 20 important amino acids are Ivaain the process of each
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function. Studies have proved that amino acids dmactly or indirectly
absorbed by leaves or roots and consequently mflighe physiological
activities of the plant.

Thus, this study aimed to investigate applicatibrsmme bio and organic
nutritive compounds on vegetative growth , nutndilbstatus and productivity fruitful
Washington navel orange trees .

MATERIALSAND METHODS

This study was conducted on fruitful Washington elasrange trees
“Citrus sinensis L.” budded on sour orange rootstock grown in clang soll
at the Experimental Station of Faculty of Agricuéiy Benha University at
Moshtohor, Toukh region, Kaliobia Governorate dgri2009 and 2010
experimental seasons. The main purpose of this aionkd to improve growth,
yield, fruit quality and nutritional status of suchportant sweet orange cultivar
through investigating the influence of some bio @amganic compounds as a
nutritive addenda/amendments (a-bio-stimulant hiigic, b-Hammer “humic
source” and c-Piptone). In this regard these thwawitive addenda were
investigated either solely or combined with othed applied as foliar spray or
soil drench as follows:

1- Control (water spray).

2- Foliar spray with biostimulant (Biomagic) at g/kter.

3- Foliar spray with peptone at 0.5¢/liter.

4- Foliar spray with Hammer at 1.5g/liter.

5- Soil drenche application with Hammer at 1.5¢rlit

6- Foliar spray with Biomagic (7.5g/L) + Hammerlstrench (1.5g/L).
7- Peptone foliar spray (0.5g/L) + Hammer soil dfel.5g/L).

Taking into consideration that all investigated ritive treatments of
addenda/amendments even control (water spray)wmpked 6 times at one
month intervals (starting from early February upJidy) after the N, P, K
fertilizers program adopted in the farm had beavidied during each season.
Moreover, 3 liters proved to be sufficient for camg the whole foliage of tree
canopy, consequently solution of a given nutritsxgbstance applied either
foliar or soil drench was provided at 3.0 litersé&rfor each treatment 6 times /
season.

The complete randomized block design with four ioglons was
employed. The response of Washington navel oraregs tto the differential
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investigated nutritive compounds treatments wasuated through determining
the changes exhibited in the following charactesst

A- Vegetative growth measur ements:

In this regard number of developed shoots per oetemof every tagged
limb, average shoot (length & thickness), numbeleafes/shoot and average
leaf areas were investigated.

B- Some fruiting measur ements:

Fruit set %, fruits retention %, yield (estimatedvaeight in kg & number
of harvested fruits per tree) and fruit quality {{pical & chemical properties) in
response to investigated treatments were concerHdedce, average fruit
weight, dimensions (Polar & equatorial diametesfiape index, juice volume
and peel thickness, as well as fruit juice TSSltatidity, TSS/Acid ratio, total
sugars % and ascorbic acid (V.C.) were the invasd) fruit physical and
chemical properties, respectively.

C- Nutritional status:

In this regard leaf macro nutrient elements costéNt P, K, Ca, Mg %)
In response to the various bio and organic nugrisiibstances were investigated
as an indicator of nutritional status for Washimgiavel trees.

Samples from the fourth and fifth leaves of bassoshvere collected in
October during both seasons. The samples were ugblp washed with tap
water, rinsed twice with distilled water and overed at 80°C till a constant
weight and finely ground for determination of:

a. Total Nitrogen: Total leaf (N) was determined thyzg modified micro

Keldahl after(Pregl, 1945).

b. Total phosphorus: Total leaf (P) was determimgdvet digestion of plant
materials after the methods describe(Pipyer, 1958).
c. Total potassium: Total leaf (K) was determined phugtrically after

(Brown and Lilliand, 1946).

d. Calcium and Mg percentage were determined using Alemic
absorption spectrophotometer "Perkin EImer -330@r &hapman and

Pratt (1961).

Statistical analysis.

All data obtained during each season wabgected to analysis of
variance according tSnedecor and Cochran, 1977. Differences among
means were distinguished according to the Duncaittjpie test range
(Duncan, 1955).

RESULTSAND DISCUSSION
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A- Vegetative growth measur ements:

In this regard number of developed shoots per ogtemhength of each

tagged limb (main branch/scaffold), average shieoigth & diameter), number
of leaves per shoot and average leaf area weliaubstigated growth
parameters of fruitful Washington navel orangedrag influenced by the
differential Biomagic, Peptone and Hammer treatsieidata obtained during
both 2009 & 2010 experimental seasons are preseniaible (1).

It is quite evident as shown froiiable (1) that all investigated bio &
organic nutritive treatments increased significartie abovementioned five
growth parameters as compared to control (watay3pHowever, the response
varied obviously from one treatment to another, spite of all growth
parameters followed in most cases the same trendgdboth experimental
seasons. Anyhow, the Biomagic 7.5g/L foliar spragomiated with Hammer
1.5g/L soil drench (8 treatment) was the most effective and rankedssitzily
the superior, whereas it resulted in the greatestaer of shoots per one meter
limb, average shoot (length & thickness), numberlegives per shoot and
average leaf area during both experimental seasOms.the other hand
Biomagic 7.5g/L spray solely and Peptone 0.5g/lagpr Hammer 1.5g/L soil
drenchi.e., (F & 7" treatments) were statistically similar and ranR&except
with average shoot length and number of leaves sbeot, whereas later
treatment was significantly more effective thanier one during both seasons.
On the contrary, the least values of all invesadatjrowth parameters were
significantly exhibited by water sprayed trees (col). In addition, other
investigated treatments were in between the aforés@ extremes.

This result goes in line with the findinggquierdo et al., (1993) and
Chokha et al., (2000) on growth measurements of biofertilized Volkamer
lemon and Mosambi sweet orange, respectively giygpart to the obtained
result regarding the benefit effect of Biomagic leggtion. On the other hand,
obtained result regarding the positive responsesgétative growth to organic
nutritive amendment goes in line with those presipumentioned byEl-
Kobbia (1999) on Washington navel orang@rass et al., (1999) on Rangpur
lime and Obreza and Hampton (2000) on someCitrus spp. Moreover,
Moustafa (2002) on Washington navel pointed out the beneficiad@fbf bio
and organic amendments on Washington navel oramgehvgave support to
our results in this concern.

On the other hand, the noticeable positive effdécthoee investigated
nutritive amendments may be attributed to the amthli N source like as
Biomagic and/or Peptone foliar spray, beside sudprovement on soil
physical and chemical properties which reflectesitbely on various nutrient
absorption .
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B- Some fruiting (cropping/productivity) measurements:

In this respect fruit set %, periodical changedrints retention % and
yield expressed as weight (kg) or number of haegedtuits per tree were
investigated regarding their response to the diffeal evaluated treatments
with bio & organic nutritive substances. Data ob¢al during both 2009 &
2010 experimental seasons are present&alihe (2).

It is quite evident that all investigated treatnsewith different nutritive
bio & organic substances increased significantlyt fset %, fruits retention %
and yield of Washington navel orange cv. (estimaiéter number or weight of
harvested fruits/tree) as compared to the wateaysgr trees (control) during
both 2009 & 2010 experimental seasons. However, rite of response
exhibited by the differential bio & organic compalsn substances in the
aforesaid three fruiting measurements (fruit sefréts retention % and vyield
as number or weight of harvested fruits/tree) whgeeatly from one treatment
to another from one hand, but all fruiting parametellowed approximately
the same trend found during both 2009 & 2010 expemtal seasons from the
other. Hence, Biomagic 7.5g/L foliar spray + Hamriésg/L soil drench (6th
treatment) was statistically the superior whichulesl in the highest increase
than control and overall other investigated treatimefor all fruiting
measurements (fruit set %, fruits retention andldyiee) during both
experimental seasons. On the other hand, four otlvesstigated treatments
with bio & organic nutritive fertilizers could begsificantly arranged, into the
following descending order regarding their effiagrfor increasing values of
these fruiting measurements over control as folloav®eptone 0.5g/L foliar
spray + Hammer 1.5g/L soil drench (7th treat.),ibABagic 7.5g/L foliar spray
solely (2nd treat.), Peptone 0.5g/L spray soleltyl {Beat.) and Hammer 1.5g/L
solely either foliar spray or soil drench (4th &Sreatments), which ranked
2nd , 3rd and 4th after the superior one, respagtiduring both seasons.

Obtained results regarding the positive effedtiofnutritive fertilizers
go partially with the findings dPaschoal et al., (1999) on sweet orange ,
Moustafa (2002) on Washington navel orang&alama (2002) on Balady
mandarin anddsman et al., (2010) on two olive cultivars ( Coronaki and
Manzanillo )

C- Fruit quality:

In this regard some fruit physical (fruit weightmensions, shape index,
juice volume and peel thickness) and chemical ptagse(fruit juice TSS %,
acidity %, TSS/Acid ratio, total sugars % and vitai@ content) were the
investigated.
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Fruit quality in response to the differential treants of bio & organic
nutritive compounds. Data obtained during both 2802010 experimental
seasons are presentediable (3) andTable (4).

Fruit physical properties:

In this regard average fruit weight, dimens (polar & equatorial
dimensions) , shape index (polar : equatorial yatiguice volume and peel
thickness were the five investigated fruit physichéracteristics of Washington
navel orange Cv. as influenced by the various biardanic fertilizers treatments
. Data obtained during both 2009 & 2010 experimesgasons are presented in
Table (3)

It was so clear that, all investigated fruit plogé properties except peel
thickness and fruit shape index were increasedhéyifferential studied bio &
organic nutritive treatments as compared to coniroé rate of response varied
from one treatment to another, whereas the heafna@stof the tallest polar
diameter, widest equatorial diameter and greateste] volume was
significantly coupled with those fruits of Washiogt navel orange trees
subjected to Biomagic 7.5g/L foliar spray + Hammesg/L soil drench ®
treatment) and the great extent those treated Réptone 0.5g/L spray +
Hammer 1.5g/L soil drench i.e.,{Treatments) especially weight, juice volume
and polar diameter. Moreover, Biomagic 7.5g/L fokpray solely (& treat.)
followed statistically the aforesaid two effectiveeatments, however three
other investigated treatments (Peptone 0.5g/L sposly and Hammer 1.5¢g/L
solely either foliar spray or soil drench applioadi ranked third in spite of two
latter treatments were less effective. On the ottserd, the rate of response
exhibited in both fruit shape index and fruit p#etkness was less pronounced
and differences in most cases didn’t reach levaignfiificance as compared to
control with few exception i.e., Biomagic 7.5g/Uiéy spray + Hammer 1.5g/L
soil drench (B treatment) and Hammer 1.5g/L soil drench (&at.) resulted
significantly in the thickest and most oblongedtiurespectively.

Moreover, obtained results regarding the positifece of bio fertilizers
application on some fruit physical characterisgogs generally in the line of
several investigators findings i.@aschoal et al., (1999) on fruit juice volume
and peel of orange fruit and\bd El-Migeed et al., (2007) on Washington
Navel orange fruits.

In addition, earlier findings of several @stigators gave support to
the present results regarding the beneficial etbdéctome organic fertilizers on
some physical properties. In this regdfthrahiem and Mohamed (2000) on
fruit juice volume of Balady mandarin, besidebd El-Migeed et al., (2007)
and El-Mohamedy and Ahmed (2009) on average fruit weight , size ,
dimensions , juice volume and peel thickness of Mvagon Navel orange and
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Balady mandarin , respectively. Pertaining the anbment exhibited in such
fruit physical properties of some organic fertiiz@pplication.

Fruit juice chemical characteristics:

In this concern fruit juice TSS %, total acidity %SS/Acid ratio, total
sugars % and ascorbic acid (vitamin C.) contenewiee investigated fruit juice
chemical properties in response to different bi@anic nutritive treatments.
Data obtained during both 2009 & 2010 experimes&dsons are presented in
Table (4).

It is quite clear that, all investigated bio & onga nutritive treatments
increased obviously the five fruit juice chemicabperties under study. Such
trend was true during both 2009 & 2010 experimen&sons and differences
were significant either treatment compared eachrath to control except for the
TSS/Acid ratio, whereas differences in most casemn’'d reach level of
significance . Anyhow, it could be safely concludédt, the highest values of
fruit juice TSS %, TSS/Acid ratio, total sugars %daascorbic acid (V.C.)
content were significantly in concomitant to fruasWashington Navel orange
trees subjected to Biomagic 7.5g/L foliar spray anttner 1.5g/L soil drench 6
treatment) and Peptone 0.5g/L spray + Hammer 1.5giLdrench (% treat.)
which ranked ¥, 2, respectively during both experimental seasor@n. the
other hand, Hammer 1.5¢g/L applied solely eitheafabr soil drench showed two
conflicted trends regarding the influence on thee finvestigated fruit juice
chemical characteristics , whereas both treatmessslted significantly in the
highest total acidity % but the least values ofrfather juice components
particularly Hammer foliar spray .

Findings of several investigators i.&@achibana and Y ahata (1998) on
Satsuma mandarin El-Kobbia, (1999) on Washington navel orange Cv.,
Ebrahiem and Mohamed, (2000) on Balady mandarin anél-Mohamedy
and Ahmed, (2009) on Balady mandarin, all demonstrated that, vararganic
fertilizers application increased fruit juice atydiHowever,Abd El-Migeed,
(2007) on Washington navel orange cv. found that fruitguacidity didn’t
respond to bio and organic fertilizers.

B- Nutritional status (leaf mineral composition):

Leaf N, P, K, Ca, Mg % were determined asiralicator of nutritional
status of Washington navel trees in response ferdiit bio and organic nutritive
treatments. Data obtained during both 2009 & 20%feemental seasons are
presented il able (5).

It was so worthy as shown froiable (5) that all leaf macro
elements content (N, P, K, Ca, Mg %) were increasgudificantly by any of
the investigated bio & organic nutritive treatmeiis compared to control
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(Washington navel orange trees water sprayed). tsand was true during both
seasons except with Hammer 1.5g/L foliar spray @t drench (4 & 5%
treatments) which showed no appreciable effect ttwantrol on studied macro
nutrient elements except leaf k% . the rate ofaase varied not only from one
treatment to another, but also macro nutrient elsnshowed its own rate of
response . Anyhow, the Biomagic 7.5g/L foliar sprayHammer 1.5g/L soll
drench (& treat.) was the most effective and exhibited stiatlly the highest
leaf macro nutrient elements content except as aomapto the Peptone 0.5¢g/L
foliar spray + Hammer 1.5g/L soil drencH(@eat.) where differences were too
slight to reach level of significance particulawjth leaf N, P and Mg % during
both seasons. On the hand, Biomagic 7.5g/L folmas solely (treat.) ranked
statistically 2¢treatment except with leaf Mg% which didn't statatly differ
than the aforesaid superior treatment5&67™ treatments).

This result goes in line wittMoustafa, (2002) on Washington navel
orange treesAbd El-Migeed et al., (2007) on Washington navel orange and
El-Mohamedy and Ahmed, (2009) on Balady mandarin. as well @sman et
al., (2010) on two olive cultivars were in partial agreementhwthe present
result in this respect regarding the stimulatiieafof some bio fertilizers.
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Table (1): Effect of some bio& organic nutritive compoundstreatments on vegetative growth measurements
(No. of shoots/one meter limb, average shoot length & thickness, No. of leaves per shoot and
leaf area) of fruitful Washington navel orange treesduring both 2009 & 2010 experimental
Seasons.

No. of _
shoots/one Shoot length Shoot thickness | No. of |leaves L eaf area

Treatments meter limb (cm) (mm) /shoot (cm?)

2009 | 2010 2009 | 2010 | 2009 | 2010 | 2009 | 2010 | 2009 | 2010

1-Control (water spray) 13[.)50 14[.)50 26.95 E 28|.:65 2.2|:5 2.[7)5 20|.:75 18.75 14|.:7O 1%83

2-Biomagic (foliar spray) at | 19.00 | 18.50 32.15| 3.75 | 4.00 24.00 | 18.20 | 18.00
75g/L B B 29.80 C C B B 25.00C B B

3-Peptone (foliar spray) at | 17.00 | 16.25 2875 D 3033 275 | 3.00 20.75 : 1590 | 16.13
0.59g/L C C ' D E CD F E E

4-Hammer (foliar spray) 16.25 2833 D 2965| 3.23 | 3.75 22.75 : 15.73 | 1540
at 1.5¢g/L C C ' E CD B E E F

5-Hammer ( soil drench) : 16.75 2883 3.00 | 350 | 23.75 : 16.38 | 16.58

at 1.5 g/L C c |®BPI £ |pbe| Bc | D D D

20.75 3103 A 35501 475 | 5.00 | 30.50 : 18.83 | 18.80

6-Biomagic (foliar spray)+
Hammer (soil drench) A A A A A A A A

7-Peptone (foliar spray) + 8. 19.25 1283 B 3340 350 | 4.00 | 2850 16.90 | 16.83
Hammer ( soil drench) B ' B BC B B C C

Valueswithin each column followed by the same letter/s are not significantly different at 5 % level.
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Table (2): Effect of some bio& organic nutritive compoundstreatmentson fruit set %, changesin fruit
retention % and yield (weight & number of harvested fruits tree) for Washington navel orangetrees
during both 2009 & 2010 seasons.

Seasonal changesin fruit retention % Yield/ tree

Fruit set (%) . Fruit weight
August 12 October 3¢ No. of fruits (kg)

Treatments June 20

2009 | 2010 | 2009 | 2010 2009

1-Control (water 18.85| 19.38 | 15.13 | 15.30 9.36
spray) G E F E E
2-Biomagic (foliar : 21.13 | 21.58 | 17.73 | 18.03 : 20.73
spray) at 7.5 g/L C C C C B
3-Peptone (foliar : 20.00 | 20.43 | 15.49 | 15.99 : 17.03
spray) at 0.5 g/L D D E D C
4-Hammer (foliar : : 19.08 | 19.43 | 15.37 | 1555 : 10.63
spray) at 1.5g/L F E EF E DE
5-Hammer ( soil 19.33 | 20.28 | 16.08 | 16.10 11.09
drench) at 1.5¢g/L E D D D D

6'??3?‘%%&?23{ 23.60 | 24.08 | 19.46 | 19.01 28.35
=pray Al Al A | A A

(soil drench)
7-Peptone (foliar
spray) + Hammer
( soil drench)

Valueswithin each column followed by the same letter/s are not significantly different at 5% level.

21.70 | 21.98 | 18.90 | 19.11 21.61
B B B B B
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Table ( 3): Effect of somebio & organic nutritive compounds treatments on some fruit physical properties

Treatments

of Washington navel orange trees during both 2009 & 2010 experimental seasons.

Fruit weight
(9)

Fruit dimensions (cm.)

Polar
diameter (c
m)

Equatorial
diameter (cm)

Fruit shape
index
Polar/

Equatorial

Fruit juice
volume (ml)

Pedl thickness
(mm)

2009

2010

2009

2010

2009

2010

2009

2010

2009

2010

1-Control (water
spray)

7.400
D

71.475
E

7.400
E

7.425
F

1.000
D

1.007
B

68.25
E

12.75
F

2.75
B

2.50

2-Biomagic (foliar
spray) at 7.5 g/L

8.025
B

8.075
C

7.825
C

8.000
C

1.022
BC

1.009
B

94.00
BC

91.25
D

2.50
BC

3-Peptone (foliar
spray) at 0.5g/L

8.100
B

7.875
D

1.775
C

1.775
D

1.042
B

1.007
B

95.75
B

96.75
C

2.75

4-Hammer (foliar
spray) at 1.5 g/L

1.775
C

7.900
D

7.625
D

7.575
E

1.016
CD

1.043
A

92.75
C

90.75
D

5-Hammer ( soil
drench) at 1.5g/L

1.775
C

7.875
D

7.300
E

7.525
EF

1.064
A

1.048
A

80.25
D

84.25
E

6-Biomagic (foliar spray)+

Hammer (soil drench)

8.400
A

8.475
A

8.375
A

8.425
A

1.003
D

1.006
B

102.25
A

105.25
A

7-Peptone (foliar spray) +
Hammer ( soil drench)

8.325
A

8.325
B

8.000
B

8.225
B

1.040
B

1.009
B

101.25
A

102.25
B

Valueswithin each column followed by the same letter/s are not significantly different at 5 % level.
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Table (4): Effect of some bio & organic nutritive compoundstreatments on some fruit juice chemical
properties of Washington navel orange trees during both 2009 & 2010 experimental seasons.

- TSS/ Acid V.C (mg
0 0
Treatments Total acidity % ratio Total sugars% /100ml)

2009 2010 2009 2010 2009 2010 | 2009 | 2010

0.887 | 0.805 | 10.518 | 11.655 | 6.100 | 6.000 |50.25| 53.00
C G C B E F E E
2-Biomagic (foliar spray) at 1.025 | 1.020 | 9995 | 9870 | 7.425 | 7.400 |51.25| 56.00

759/l A C C C B C ED D
3-Peptone (foliar spray) at 0.907 | 0.989 | 10.902 | 9.850 | 6.300 | 6.225 |61.25| 62.75

1-Control (water spray)

0.5g/L BC D C C D E B B
4-Hammer (foliar spray) 1.021 | 1.037 | 9.893 | 9.718 | 6.150 | 6.125 | 56.00 | 59.00
at 1.5g/L A A C C E E C C
5-Hammer ( soil drench) 0.992 | 1.031 | 10.698 | 10.227 | 6.800 | 7.000 |52.25| 62.00
at 1.5g/L AB B C C C D D B
6-Biomagic (foliar spray)+ 0.815 | 0.824 | 13.770 | 13.630 | 7975 | 8.100 | 64.00 | 66.75
Hammer (soil drench) C F A A A A A
7-Peptone (foliar spray) + 0.853 | 0.853 | 12.650 | 13.030 | 7.475 | 7.525 : 64.00
Hammer ( soil drench C E B A B B B

Valueswithin each column followed by the same letter/s are not significantly different at 5 % level.
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Table (5): Effect of some bio& organic nutritive compoundstreatments on leaf macro nutrient elements
contents of fruitful Washington nave orange trees during both 2009 & 2010 experimental seasons.

Treatments

1-Control (water spray)

2-Biomagic (foliar spray) at
7.50/L

3-Peptone (foliar spray) at
0.5g/L

4-Hammer (foliar spray)
at 1.5¢g/L

5-Hammer ( soil drench)
at 1.5g/L

6-Biomagic (foliar spray)+
Hammer (soil drench)

7-Peptone (foliar spray) +
Hammer
( soil drench)

Values within each column followed by the sdetter/s are not significantly different at 5 évél.
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