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ABSTRACT

This study was carried out at experimental staitioRaculty of Agriculture, Moshtohor, Benha Univigys Egypt
during 2011 and 2012 seasons to improve the mooghwal and physiological characteristics and yieldsweet ananas
melon towards maximizing its growth and productivising plant growth promoting rhizobacteria (PGRR)ombination

with inorganic fertilization and to reduce the wsiof chemical fertilization for vegetables prodocti

Obtained results could be summarized as the fatigwthe dual treatments of bio and inorganic fiegtion gave
higher parameters of vegetative growth, photosyittgments content, total fruits yield/ plant andtritional status
compared with the solely fertilization ones. Theth@sults of vegetative growth , photosynthetgnmnts content total
fruiting/ plant and chemical composition of leawasd fruits were obtained with the application obfbrtilizer + full
chemical fertilization dose followed by PGPR + 3Memical fertilization without any significant diffences. PGPR
treatments reduced dose of chemical fertilizatind decrease the environmental pollution causedepgated application
of inorganic fertilizers. The role of phytohormonéike substances produced PGPR in increasing nopigiflate

flowers/ plant in order to yield was investigated.
KEYWORDS: PGPR, Inorganic Fertilization, Sweet Ananas Melegetative Growth, Fruits Yield and PGPR
INTRODUCTION

Melon (Cucumis melo L.,family Cucurbitaceae) is a commercially an imtpat horticultural vegetable fruit crop
cultivated in temperate, subtropical and tropiegjions worldwide. Melon was domesticated in theéezadMediterranean

region

Melon fruit enjoys widespread popularity among aoners owing to its taste and high nutritional value
Majkowska-Gadomska (2009. The melon fruits are naturally low in fat anddeon, have no cholesterol and provide
many essential nutrients such as potassium, iniaddo being a rich source in beta-carotene, vita@and a good source
of carbohydrated,ester (1997.

Research on fruits and vegetables is increasingusecof their benefits to human health. Indeed, sitip®
correlation has been reported between fruit consiempand the decrease risk of several chronic disgancluding,
cardiovascular obesity disease, and certain typearwerBoeing, et al., (2012) and Jansenet al., (2011). Excessive and
imbalanced use of chemical fertilizers has advgraffiected the soil, causing decrease in organibarg reduction in

microbial flora of soil, increasing acidity and alinity and hardening of soil. Increasing the usetemical fertilizer led
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to high cost in vegetable production and creatdhitpan of their agricultural environment as web affects the soil
fertility; therefore, it has become essential t@® wsitraditional fertilizers as supplements or stitss for chemical

nitrogen fertilizerdRajasekaranet al., (2012.

Recently, under Egyptian conditions a great atents being devoted to reduce the high rates ofgemgic
fertilizers, the cost of production and environnamollution via reducing doses of nitrogenous phdsphorus fertilizers
by using bio fertilized farming systeii-Habbashaet al., (2007) and El- Nagdyet al., (2010).

Biological fertilization of non-legume crops by.ffixing bacteria had a great importance in receears.
The effect of inoculation had marked influence loa gjrowth of plant, which was reflected to incregiséd. This increase
might be due to the effect of nitrogen, which wasdpiced by bacteria species, in addition of sonoevtir regulators like
IAA and GA3 which stimulated growth. Some bacteara@led plant growth promoting rhizobacteria (PGP&ijmulate
plant growthKapulnik (1991) and Kloepper et al., (1991) The stimulatory effects of microorganisms mayulefom
either direct or indirect action. Direct effectslide production of phytohormoné&el et al., (1996) enhancement of
availability of some inorgani&apulnik (1991) liberation of phosphates and micronutrients, nomsptic nitrogen
fixation and stimulation of disease-resistance ma@msLazarovits and Nowak (1997) Indirect effects arise from
PGPR altering the root environment and ecol@lick (1995). For example, acting as biocontrol agents andaiadu
diseases, liberation of antibiotic substances kileihoxious bacteriaLazarovits and Nowak (1997) Moreover, it was
found that the application of phosphate dissolMiagteria as a bio fertilizer resulted in a reducted soil pH which
increased the solubility of some nutrients suclP aBe, Zn, Mn and Cu which in turn increased naotrigotake by plants
SaberandKabesh (1990)

Biofertilizers from microorganisms can replace chehfertilizers to increase crop production. Iringiple,

biofertilizers are less expensive and are morerenmentally friendly than chemical fertilizers.

Investigation on the relationship between roots mactobiota are essential to achieve innovationagriculture
and biotechnology. Plant growth promoting bact@&PB) are groups of bacteria which as effectivpuas chemical on
plant growth enhancement and disease control. PB&R:olonize the root and rhizosphere have mdt griéat success in
improving plant growth. A large number of PGPB ganen one hand and rhizobia and few endophytesherother
promise benefit to crop ecosystem for sustainabiewdture. In relation to plant health, the expdibn of such beneficial

bacteria may improve agriculture system with ecoicafty sound production of human foddheshwari (2010

Integrated nutrient management (INM) is a well-gpted approach for the sustainable management of soi
productivity and increased crop producti&O (2008. Therefore, the aim of this investigation stude teffect
of integrated fertilization with bio- and inorgarfertilizers to reach the lowest level of inorgafecdtilizers, which does not

significantly affect the yield and quality of ananaelon.

MATERIALS AND METHODS
Experimental Design

This study was carried out during two successivasaes of 2011 and 2012 at the Experimental Faritief
Faculty of Agriculture, Moshtohor, Benha UniversiBgypt to study the effect of PGPR and inorganitilizers as well
their interactions on the morphological and physjidal characteristics i.e., growth parameters,it fryield

and its components of sweet ananas metarcymis melo var. reticulatus ) cv. Rodin hybrid, which locally in Egyptian
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markets have a commonly name known as ‘Ananas’ griovelay soil . Sweet ananas melon were sowneafitht week
of March in the two growing seasons. Seeds of sarahas melon were inoculated by coating with atgwsl consist of
PGPR cultures and 40 % sucrose solution and th@ogtace in the permanent field. The experimemntedtments were
arranged in a randomized completely blocks desRBBD) and included six treatments with four repisaas the

following.

Inorganic fertilizers (full dose of N, P and K)
PGPR

PGPR + 1/ 4 dose of inorganic fertilizers
PGPR + 1/ 2 dose of inorganic fertilizers
PGPR +3/ 4 dose of inorganic fertilizers
PGPR + full dose of inorganic fertilizers

OO (WIN[F

PGPR solution was containing 500 ml of-Nixing free living bacterial culturesAgotobacter chroococcum;
8.4x10* CFU mi* and Azospirillium lipoferum D178; 7.2x1&" CFU mI*) and 500 ml of phosphate dissolving bacterial
culture Bacillus megaterium; 8.3x10* CFU mi* and Pseudomonas. fluorescens, 9x10' ). The PGPR cultures were
prepared by strains reserved in the Agric. Botampddtment (Microbiology Branch), Faculty of Agritude, Benha
University, Egypt. Plant growth promoting substan@GPs)production of abovementioned strains tabulateTable 1.

Table 1: Indole Acetic Acid, Gibberellins and Cytoknins Production by Plant Growth Promoting
Rhizobacteria (PGPR) Strains in Vitro

IAA Gibberellins Cytokinins
ug/MI (As GA3) (As Zeatin)
pg/Mi pg/Mi
B. megaterium 52.5 765.2 98.5
Ps. Fluorescens 53.9 209.1 123.8
Azo.chroococum 71.8 146.7 107.3
A. lipoferum D178 | 43.6 157.6 100.8

The PGPR solution is divided into two parts. Thstfone was added during soil preparation with aoshand
the second is coated sweet ananas melon seedg ¢xeeaghemical fertilization treatment, the boosse of PGPR was
added after 30 and 60 days of sowing. Nitrogensphorus and potassium fertilizers (recommended)dose added as
NH4NO; (33.5 % N), Ca (KHP0y),.CaCQ (16% ROs) and KSO, (48 % KO). The phosphate fertilizers were added to
each experimental plot during soil preparation. Melaile, NH,NO; and KSO, fertilizers were added on two batches.
Nitrogen (23 kg N fed), fertilizer was added based on experimental imeats. All cultural practices for growing ananas

melon were performed as recommended by Egyptiarsiynof Agriculture.
Measurements of Microbial Enzymes Activity

The enzyme activity of dehydrogenase (DH) and aikaphosphatase (AIP) were measured using method of
Schinner, et al., (1997)before cultivation and after 15, 35, 50 and 70sdfagym sowing in soil rhizosphere.

Morphological Characters

Ten plants from each treatment were randomly takemvaluate vegetative growth and yield charadtesis
Many botanical and physiological characteristics ravemeasured and calculated at 65 days after sowing

(i.e. the time of flowering), the following charadistics were inspected:
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e Stem length (cm.).

e Stem diameter (cm.) at the first inter node.

*  Number of branches/plant.

*  Number of leaves/plant.

» Fresh and dry weight of stems and leaves.

« Total leaf area (cAy plant following the method described beriaux , et al., (1973).

«  Specific leaf weight (mg/cfn (S.L.W.) was expressed as the amount of leafndmjter (mg) produced per unit

of leaf area (cf) according tdVareing and Phillips (1981)using the following equation:

Total leaves dry weight (mg)/plant

S.LW. =
Total leaf area (G plant

Photosynthetic Pigments

Chlorophyll a, b and carotenoids were colorimetijcdetermined in leaves at 65 days after sowingpeding to

the methods described byettstein (1957)and then calculated as mg/g fresh weight.
Flowering Characters
» Total number of Pistilate Flowers / Plant:Were recorded for each treatment through the sasans.

» Abscission PercentageWas Calculated According to the Equation

Abscission % = No. of pistilate flqw_ers/plant -No. of fruits/plant X 100
No. of pistilate flowers / plant
Fruits Setting PercentageWas Calculated According to the Following Equation
% of Setted Fruits = NOZ o]‘ fruits / plant X 100
No. of pistilate flowers / plant

Fruit Yield and Yield Components
Data of the all pickings in the two seasons wesedLto calculate the following:
»  Total Number of fruits/ plant.
* Total yield weight (gm)/ plant
Chemical Analysis

The following determinations in 2012 season wenedcated in dry matter of leaves and fruits andudated as mg/g dry

weight.

» Total Nitrogen was determined by using wet digestion accordirgiper (1974)and using microkildahl as
described byHorneck and Miller (1998)

* Phosphoruswas determined colorimetrically according to thehrod of Sandell (1950)
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e Potassiumwas determined by Flame Photometer Model Carlszaigording to the method dbrneck and
Hanson (1967).

» Total Sugars Contentwas determined by method describeddby. A. C. (1990).

» Total Soluble Solidswas measured in juice of the fruits by using adh@efract meter and calculated as

percentages.

- Endogenous Phytohormonesvere determined quantitatively in sweet anana®mshoots at 65 days after
sowing during 2012 season. The metho&a$hioka, et al., (1983)was used for the HPLC "high — performance
liquid chromatography" determination of auxin (IAAjibberellic acid (GA3) and abscisic acid (ABA).
cytokinins were determined by UPLC accordindNioander, et al., (1993).

Soil Analyses

Random soil samples were taken before sowing fological, chemical and physical analysis usigapman
and Pratt (1961)andJackson (1965methods.

Table 2 Physical and Chemical Analyses of the Experiment&@oil before Sowing

Soil Texture DE%/I W | OM @) | Caco (%)
Sand (%) | Silt (%) | Clay (%) | Textural Class | PH | (DSM")
24.4 24.6 51 Clay 7.9 2.16 1.41 1.53

Soil Available
Macronutrients (Mg Kg ™)
N P K B Zn Mn Cu Cd Ni Pb
22.5 9.1 120 15.15 89.78 935 64.65 0.154 60.56 9,16

Total Content of Soil Trace Elements (ppm)

Statistical Analysis

Data of morphological, flowering and yield charaistiics were statistically analyzed and the meamsew
compared using the least significant difference (le$.D) at 5% level according nedecor and Cochran (1982).

RESULTS AND DISCUSSIONS
Soil Microbial Enzyme Activities

PGPR tended to be stronger effects when applicatdd inorganic fertilizer. The combination of PGRRd
inorganic fertilizer recorded the higher valueDéf and AIP activities comparing with each one sefsy (Tables 3, 4.
In all treatments, the DH and AIP activities wenereased from the beginning to reach the highdsesaafter 50 days
from sowing. That means in the beginning microl@giazyme activity did not active enough and this rhaydue to the
small plant age that accompanied by a few root atasd After 50 days from sowing, the activity resthhe maximum
values, where this may be due to the enough ntgrifnm root exudates and root debris that reptesatritional
substances for different soil microorganisms arfdcefof inorganic fertilization. Moreover, it coulse due to effect of
boost inoculation of PGPR in supporting its colaian on plant root. After 70 days from sowing, Hedivity decreased
again, where this may be due to the shortage ofemis in the rhizosphere or the complete deconposganic fertilizer

or the effect of rhizosphere on soil microbial emeyactivities. Moreover, intracellular enzyme aitids are short-lived
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because they are degraded by proteases unlesarthagsorbed by clays or immobilized by humic makesBurns and

Dick (2002.

Table 3: Effect of Bio- and Chemical-Fertilizationon Dehydrogenase Activity in Soil
Cultivated with Sweet Ananas Melon

Treatments Dehydrogenase (ug TPF GDw HY)
15 Days | 35 Days | 50 Days | 70 Days
Full Dose of Inorganic Fertilizers 25 35 46 18
PGPR 38 42 58 34
PGPR + 1/ 4 Dose of Inorganic Fertilizers 43 44 61 35
PGPR + 1/ 2 Dose of Inorganic Fertilizers 44 51 64 43
PGPR +3/ 4 Dose of Inorganic Fertilizers 50 67 74 4 4
PGPR + Full Dose of Inorganic Fertilizers 67 70 77 67

Table 4: Effect of Bio and Chemical-Fertilization on Phosph#ase in Soil Cultivated with Sweet Ananas Melon

Alkaline Phosphatase (ugPnp G* H™)

Treatments
15 Days | 35 Days | 50 Days | 70 Days
Full Dose of Inorganic Fertilizers 12.0 17.7 20.9 4.6
PGPR 16.8 19.3 215 15.1
PGPR + 1/ 4 Dose of Inorganic Fertilizers 19.7 218 21.8 17.6
PGPR + 1/ 2 Dose of Inorganic Fertilizers 22.0 23.1 26.4 20.7
PGPR +3/ 4 Dose of Inorganic Fertilizers 23.4 27.8 30.1 21.8
PGPR + Full Dose of Inorganic Fertilizels 24.0 31.3 32.6 23.4

The higher records of DH and AIP activities weréiaced by using the inorganic fertilizers and PGBgether
compared with inorganic fertilizers only. Theseulesobserved the role of inoculation in proliféoat of microorganism

in rhizosphere besides improving the microbiolobaivity in the rhizospherKohler et al., (2007

Inorganic fertilizers had relatively less effect sail microbial biomass and activities than orgafadilizers
Parhamet al., (2003) and Plazat al., (2004

Activity of phosphatase is important in studying tbhhosphorus cycle because this can provide a rfoute

P inorganicization and plant uptake. However, @nty in their activities was not persistent, ansmgtimes even

contrasting. The significant greater activitiesatfaline phosphatase in the PGPR treated soils eagiue to enhance

microbial activityMandal, et al., (2007).

Vegetative Growth Characteristics

As shown inTable (5) in most cases different applied treatments sicguifily affected on different estimated
vegetative growth characteristics of sweet ananalmmi.e., plant length, stem diameter, no. of bh&s/ plant, no.

of leaves/ plant, stems and leaves fresh and dighiveplant, total leaf area / plant and specifiaflweight/plant at 65 days

after sowing during 2011 and 2012 seasons.
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Table 5: Effect of Inorganic and Bio - Fertilization on Plant Growth Characteristics of Sweet
Ananas Melon at 65 Days after Sowing during 2011 @012 Seasons

Full dose of inorganic fertilizers 107.4 1.13 5.2 9.3 114.5
PGPR 94.3 1.02 3.9 35.5 79.4
PGPR + 1/ 4 dose of inorganic fert. 101.2 1.13 4.3 47.2 99.3
PGPR + 1/ 2 dose of inorganic fert. 105.8 1.41 4.9 57.7 101.3
PGPR +3/ 4 dose of inorganic fert. 115. 1.54 5.6 8.65 125.1
PGPR + full dose of inorganic feft. 117.5 1.58 5.8 59.6 131.4
L.S.D. 0.05 5.02 0.22 0.48 8.42
Full dose of inorganic fertilizers 110.4 1.05 5.0 2.5 121.4
PGPR 105.7 0.93 4.1 41.6 95.1
PGPR + 1/ 4 dose of inorganic fert. 110.4 1.19 5.1 55.5 120.5
PGPR + 1/ 2 dose of inorganic fert. 116.5 1.13 5.7 61.8 113.3
PGPR +3/ 4 dose of inorganic fert. 128. 1.62 6.2 7.36 128.8
PGPR + full dose of inorganic fert. 131.0

Full dose of inorganic fertilizers

194.3

134

55.5

1954.5

25.76

PGPR 175.8 11.7 43.7 1683.6 24.88
PGPR + 1/ 4 dose of inorganic fert. 189.4 13.8 49.7 1887.4 25.54
PGPR + 1/ 2 dose of inorganic fert. 219.4 15.5 51.3 1997.5 25.96
PGPR +3/ 4 dose of inorganic fert. 246.2 16.2 57.3 2154.5 27.18
PGPR + full dose of inorganic fert 253.8 16.3 58.4 2286.8 27.32
L.S.D. 0.05 13.54 2.08 5.21 146.15 0.74

Full dose of inorganic fertilizers 2334 16.3 56.4 1881.3 27.56
PGPR 191.7 13.8 43.1 1792.7 22.91
PGPR + 1/ 4 dose of inorganic fer. 221.5 18.7 47.8 2063.7 23.16
PGPR + 1/ 2 dose of inorganic fert. 227.4 14.3 49.4 2179.5 25.88
PGPR +3/ 4 dose of inorganic fert. 269.3 22.8 64.5 2195.4 27.56
PGPR + full dose of inorganic fert 284.1 24.0 67.0 2120.9 31.59

In this respect, the most superior treatments wieeeusing of PGPR and full dose of inorganic fezits,
PGPR + 3/4 dose of inorganic fertilizers and PGPR/2- dose of inorganic fertilizers, when comparethvweach one
individually in the two seasons. These resultsaageeat interest, because at this stage of growetit gimulative positive
differences existed with various applied treatme8isce, that could be prolonged to the advancedrty stages including
each of flowering and the final fruit yield as wa# the high quality of yielded fruits.

In addition, the increase of stem diameter may dmmpanied with basic anatomical modification iffedtient
stem tissues specially phloem and xylem. Therefibvat, could be accompanied with a great variationthe nature of
sweet ananas melon branching. Besides, increasisigim diameter accompanied with increasing thatglaight means
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that applied treatments lead to vigorous growth amate healthy plant under different used fertilizattreatments

especially the PGPR in combination with inorgaeidifizers with different doses rather than eact mdividually.

In this respect, increasing of formed branches mwing plant could be reversed upon many otherattars
such as number of leaves, leaf area, leaves diyhtydlowering and finally the yielded fruits. Fhermore, increment of
shoots (stems & leaves) fresh and dry weight dued@ases of number of both branches and leawkthartotal leaf area
as mentioned, Increment of leaf characteristicsnfmer and area) as well as their content of photbsyic could be a

basic for increasing the photosynthetic efficiency.

Regarding the total leaf area per plant, it alsoabed as the same as the above-mentioned chasticterbince
all applied treatments showed high significant éase, its maximum values recorded with the intenadreatments.
Increment of leaf area is a great interest becahae could be reflected upon the efficiency of plsghthesis by
accumulating more assimilates and high rates af trenslocation specially toward fruits formingn &ddition, it could be
noticed that increment of this area was preceddd ligh number of branches and leaves as well.pfégent findings are
in agreement with those reportedBlyKramany et al., (2000), El-Habbashaet al., (2007), Hosseny and Ahmed (2009),
Kumar et al., (2009), Boghdadyet al., (2012) and Dubeyet al., (2012).

Effect of Applied Treatments on Photosynthetic Pigrants, Macronutrients and Total Sugars Content of Seet

Ananas Melon Shoot at 65 Days after Sowing

Data presented iffable (6) clearly indicated the effect of different applie@atments on chlorophyll A, B,
carotenoids, minerals and total sugars concentrstid ananas melon leaves. Regarding the photayniligments, data
revealed that ananas melon inoculated with PGR#®inbination with inorganic fertilizer gave the higt values of total
leaves content of photosynthetic pigments, (i.@lprophyll A & B chl.(A+B) and caro.) at 65 daystef sowing
comparing with each one individually. In this resppehe most effective treatment which led to neimtthe highest
concentrations of determined photosynthetic pigsmeras PGPR + full dose of inorganic fertilizerdduoled by PGPR +
3/4 dose of inorganic fertilizers and PGPR + 1/8edof inorganic fertilizers, respectively comparinigh the individual

treatments.

In similar trend, inorganic concentration (i.e., R,and K) and total sugars content were affectechestioned
results. Generally, it could be concluded thatedéht applied treatments were mostly effective,ciwinduced an active
internal metabolic case and most effective (i.elomphyll, carotenoids, inorganic and sugars)tht same time, this was
accompanied with good morphological, minerals statnd agronomical performances. In this respeetpibst superior
treatments were PGPR + full dose of inorganic Ifeetis followed by PGPR + 3/4 dose of inorganictifieers and
PGPR + 1/2 dose of inorganic fertilizers, respedyiv This is might be due to the effect of PGPRreleasing of

macronutrients or on the nutrients availability.

Similar data also evidently confirmed the stimutgtand significantly effects of different applieckatments
specially inorganic fertilization in combination ti biofertilizer treatments comparing with indiveduones upon dry
matter production and accumulation in leaves aaadires. In general, dataTable (6) not only being a direct results for
that vigorous growth obtained ifable (5) but also could be considered an indicator for etqige high yield of fruits.
The obtained results are generally in agreemerit thivse reported biosseny and Ahmed (2009), Abdo (2008) and
Boghdadyet al., (2012).
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Table 6: Effect of Inorganic and Bio — Fertilization on Photosynthetic Pigments, Inorganic and Total &ars
Content of Sweet Ananas Melon Leaves at 65 Days @ftSowing during 2012 Season.

Photosynthetic Pigments mg/g | Inorganic (mg/g

Treatments Fresh W(e:l;ﬂht — Dry Weight) Stjo;glrs
arote-
Chl. A | Chl.B Atb noids N P K
Full dose of inorganic fertilizers 0.73 0.6[1 1.30 .64 | 51.4/ 458/ 28.4| 875
PGPR 0.69 0.49 1.22 0.53 45.89.7| 26.5| 77.3

PGPR + 1/ 4 dose of inorganic fert. 0.74 0.p1 125 0.61 39.8 41.5| 224| 814
PGPR + 1/ 2 dose of inorganic fert. 0.87 0.69 1,56 0.63 51.6 46.4| 27.3| 89.0
0
3

PGPR +3/ 4 dose of inorganic fert. 0.8 0.76 165 .780| 69.5 49.4| 37.3| 93.2
PGPR + full dose of inorganic fert 0.93 0.72 1.65 0.71 72.7 50.1| 38.6| 95.8

Effect of Different Applied Treatments on Endogenog Phytohormones of Sweet Ananas Melon Shoot at 65y

after Sowing

Data inTable (7) showed the changes in endogenous phytohoromanizdeiacetic acid (IAA), gibberellic acids
(GA3), cytokinins and abscisic acid (ABA) of sweatanas melon fertilized with PGPR, inorganic fentits as well as
their interactions. In this respect, PGBR + fullsdoof inorganic fertilizers followed by PGPR + 3ldse of inorganic
fertilizers and PGPR + 1/2 dose of inorganic fentils, are the most effective treatments which tirémproved the
morphological, metabolical performances of sweetnas melon as obvious from the previously mentiaretidiscussed
results obtained in the present study compared th¢hindividual treatments (i.e., PGPR or full daseinorganic
fertilizers). As for auxin level, it was highly ireased in ananas melon shoot with different conioing of bio and
inorganic treatments compared with that of soledgatments. Again, PGPR + full dose of inorganitilfeers was the most
effective followed by PGPR + 3/4 dose of inorgafeidilizers and PGPR + 1/2 dose of inorganic femils. With regard
to, gibberellins level, data iable (7) clearly showed that the level of gibberellins imegt ananas melon leaves was
behaved as the same as auxins level.

Table 7: Effect of Inorganic and Bio — Fertilization on Endogenous Hormonal Profile in Shoots of Sweet
Ananas Melon Plants at 65 Days after Sowing During012 Season

Promoters Inhibitors
Gibberellins A(‘I%'Ar;s Cytokinins Total At;\scti:&sw Promoters/
Treatments (G?\)ﬂxg/g ug/g ug/g F.wt. I;gc;;ngtsvrf (ABA) ng/g Inhibitors
e F.wit. o F.wit.

Full dose of inorganic fertilizers 53.44 32.34 6.2 169.23 1.87 90.50
PGPR 41.51 22.54 42.27 106.32 2.76 38.5p
PGPR + 1/ 4 dose of inorganic fert. 65.82 45.86 68.75 180.43 1.53 117.98
PGPR + 1/ 2 dose of inorganic fert. 57.27 47.78 76.58 172.40 1.74 99.08
PGPR +3/ 4 dose of inorganic fert. 61.74 56.38 ®81.4 199.58 1.27 157.15
PGPR + full dose of inorganic ferf. 73.48 65.42 087. 235.98 1.08 218.50

Furthermore,Table (7) clearly indicates that the level of cytokininessipoely responded to the different

assigned treatments. Since, its lowest case wihe iRGPR solely treatment.

Generally, phytohormones those promote growth dsp&c, growth promoters, auxins, gibberellin agtbkinin
were highly increased with different assigned tresits compared with individual PGPR treatment. freatment of

PGPR + chemical fertilization (full dose) gave thighest value of promoting phytohormones level, ihé&e increment
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reached more than two times of solely PGPR treatnfdso, increment of endogenous hormones in sa@eahas melon
obtained in the present study could be interprdiath the obtained variations in different studredtabolically features
(Tables 7 and 9) the improvement of growth featur€Bable 5), flowering and yield(Table 8). For example, increasing
cytokinins could be in favor of increasing the nembf formed branches and that could also increassverse growth on
the account of longitudinal one as well as incmegsif sink organs (i.e., fruits) ability to accumatd and storage more

assimilates.

Increasing of endogenous promoting phytohormoneseot of sweet ananas melon shoot in case of intionl
with PGPR may be due to the beneficial effect oPRGstrains in production d1GPs (Table 1) This may explain the
increase of cytokinins and other promoting hormomegesponse to biofertilizers application in condtion with
inorganic fertilization treatments.

With regard to the growth inhibitor (abscises acid§ level was reduced with various assigned rneats
compared with the solely treatments (i.e., PGPRubbrdose of chemical fertilization) but the redioct acid was more

obvious with biofertilizers application combinedtiwinorganic fertilization treatments.

Moreover, the proportions of total promoters to thkibitor abscisic acidrable (7) was increased with the
different assigned combination of PGPR and inomdeitilizers treatments compared with each onéviddally and

reached its maximum value with combination of PGIPR full dose of inorganic fertilizers treatment.

In this respect, these results being a great isttdoe interpreting each of the obtained vigorouswgh and the

great fruit yield of ananas melon attained in thespnt study.

It was obvious from data simulative effects of thégatments to enhance the internal metabolifedlijures such
as promoting hormones of sweet ananas melon towasadémizing its growth and productivity. The obtadhresults are
almost in harmony with those reported Kgpulnik, (1991) ; Kloepper et al., (1991) and Noekt al., (1996), Hosseny
and Ahmed (2009).

Effect of Different Applied Treatments on Flowering Fruits Yield and Bioconstituents of Sweet Ananadlelon
Fruits

Data inTable (8) showed that flowering characteristics, fruit yieldd its components of ananas melon were
highly affected by different applied treatmentsidgr2011 and 2012 seasons.

Table 8: Effect of Inorganic and Bio — Fertilization on Flowering and Yield Characteristics of Sweet
Ananas Melon during 2011 and 2012 Seasons

No. of No. of % of Weight
Pistilate Setted % of . Fruits Yield
ULEETIEES Flowers/ Fruits/ Abscission ‘E’?J}fsd e (Z;J it (G)/ Plant
Plant Plant
Season 2011
Full dose of inorganic fertilizers 11.7 4.1 64.96 5.8} 1169.27 5175.3
PGPR 11.3 3.5 69.03 30.97 1071.86 3751.5
PGPR + 1/ 4 dose of inorganic fert. 115 4.7 59.13 40.87 1124.51 5285.2
PGPR + 1/ 2 dose of inorganic fert. 12.7 4.5 64.57 35.43 1168.37 5274.5
PGPR +3/ 4 dose of inorganic fert. 12.7 5.6 61.59 8.4B 1233.41 5448.6
PGPR + full dose of inorganic fert. 12.8 5.8 53.97| 46.03 1280.80 5671.8
L.S.D. 0.05 0.18 0.34 3.08 3.08 185.41 257.48

Table 8 Contd.,
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Season 2012
Full dose of inorganic fertilizers 11.5 4.3 62.61 7.3 1163.12 4296.4
PGPR 10.6 3.1 70.75 29.2% 1079.87 4458.8
PGPR + 1/ 4 dose of inorganic fert. 12.5 4.7 62.40 37.60 1133.59 4194.3
PGPR + 1/ 2 dose of inorganic fert. 12.9 4.8 62.79 37.21 1164.66 4425.7
PGPR +3/ 4 dose of inorganic fert. 12.7 5.6 55.91 4.09 1231.72 5657.4
PGPR + full dose of inorganic fert. 13.6 5.9 56.62| 43.38 1283.16 6287.5
L.S.D. 0.05 0.13 0.28 2.49 2.49 97.05 212.87

The highest number of female flowers per plant weched its maximum values with combination of &l

inorganic fertilizers treatments as compared watllely treatments in both seasons of study.

Increment the numbers of female flowers with mgsplied treatments is a good beginning of a gooddir
Where, that will followed also by increasing ofdbfruits number. This means that was preceded lgh percentages in
setted fruits. As shown ifable (8) PGPR + full dose of inorganic fertilizers treatrhgave the highest values of total

fruits number / plant and the percentages of &eiting as well when compared different treatments.

On the other hand, abortion of flowers was decikasece percentage of flower abscission was deetetts
reach the 5% level of significance with combinatafrbio and inorganic fertilizers applied treatn®eas compared with
individually treatments in both seasons. The exoaptvas only in the case of PGPR + 1/2 dose ofganic fertilizers
treatment that insignificant decrease was recoulgthg 2012 season. Again, it could be concludeat teduction in
flowers abscission percentages of in turn enhanoewofefruit setting obtained with different PGPRdombination with
inorganic fertilization treatments may be due toréase of total carbohydrates, protein and inoogemncentrations in the

leaves (source) as well as the endogenous auxiesiadly at full blooming and setting stages.

The different combination of bio with inorganic tikzers treatments increased the part of assiesldieing
allocated to the economic part of ananas melamn, fruits ) as resulted in increasing both oftgwyield / plant and weight
of fruit (i.e., economic yield). Enhancing effedtauch treatments on sweet ananas melon plantett wias mainly due to
their promotional effect on fruit setting and numioé fruits/plant rather than fruit weight. Thissal could be due to the
pronounced enhancable effect of the same treatmenigjorous growth behavidrable (5), metabolic activityTable (6)
(chlorophyll, carbohydrates and inorganic contami) the bioconstituents, i.e., endogenous phytoboes contenTable
(7). All of them positively correlated with increasifrgits yield and its componentable (8). In few words, data revealed
that the highest yield and its components was ipegjtcorralled with the previously mentioned andodissed relations
and parameters. Once again, plants of these tratgmeere of the highest carbohydrates content mighexported
sufficient sugars at early stages, those whichntisdly required for fruit setting activitieMoreover, the inducible effect
of applied treatments on fruit setting might beoalsie to their promotion effect on the most sevssiteproductive organs
(pollen grains and ovules) and their viability,timn, the efficiency of fertilization process arebir associated hormonal

stimulation

In other words, These results may be due to the bl plant growth promoting rhizobacteria (PGPR) in
production plant growth promoting substances (PGR#julated inTable (1) that play vital role in flowering
characteristics, fruit yield and its componer@sitierrez-Manero, et al., (2001)reported that several PGPR may affect

plant growth through the production and releas&tiofulatory metabolites such as auxins and gibliesel
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Regarding the fruit quality characteristics, datdable (9) obviously indicate that fruits essential biocotstnts
(i.e., N, P, K, total sugars content) as well daltsoluble solids (%) were affected as other nometil results. It was clear
that the applied biofertilizer a combined with iganic fertilization treatments, obviously increaseth bioconstituents
compared with those of solely treatments in 2053age.

Table 9: Effect of Inorganic and Bio — Fertilization on Fruits Quality of Sweet
Ananas Melon Fruits During2012 Season

Inorganic Total |
Treatments (Mg/G Dry Weight) |  spluble STu Otgrs
N | P K | Solids (%) | =19
Full dose of inorganic fertilizers 53.2| 61.7 | 38.7 12.7 93.0
PGPR 47.7| 49.4| 33.1 10.5 79.9
PGPR + 1/ 4 dose of inorganic fer] 50.3 | 53.5 | 41.4 10.6 89.1
PGPR + 1/ 2 dose of inorganic fer{ 55.8 | 59.8 | 37.2 12.1 91.4
PGPR +3/ 4 dose of inorganic fert| 54.5 | 60.8 | 43.6 12.8 97.2
PGPR + full dose of inorganic fert| 57.6 | 63.3 | 46.0 13.4 101.7

The present findings are in accordance with thosponted by El-Kramany et al., (2000),
El-Habbasha et al., (2007), Hosseny and Ahmed (2009), Kumaet al., (2009), Boghdadyet al., (2012) and
Dubey et al., (2012).Also, they stated that the application of biofemtirs with half dose of the recommended dose of
inorganic fertilizers resulted in growth equivalémtfull dose treatment of inorganic fertilizer9(Ps of the recommended

dose) without compromising with the plant growtid ateld.

The above mentioned results evidently indicated ttna applied treatments were greatly increasedblil@gy of
ananas melon fruits as sink organs. So, absorpfitinese elements, their translocation into frbi#éng highly stimulated

under such treatments

The obtained positive bioconstituents responsesttaeresult of increasing leaf area and its rewarsipon
increasing the net photosynthesis per unit of é&&af. Also, such promotional effect of these treatis1 on carbohydrates
and sugars concentrations in ananas melon frutddde due to their similar effect on chlorophgdintent, number of
leaves and total leaf area (surfaces of photo-dlssiom), as well as their capacity of G@xation and carbohydrates

synthesis compared with photosynthesis efficierfdpdividually treatments plants.

These results are a great interest because thew rieed used treatments not only increased essential
bioconstituents accumulation in fruits but alsa tésted in shoots. That in other meaning striptigved that the applied
treatments obviously increased the efficiency aftphynthesis in plants treated with them. In additthis stimulation of
essential bioconstituents production considereal disect result of that vigorous growth includirng tohotosynthetic area
and photosynthetic pigments in leaves of ananasmliiring different stages of growth. Applied treahts made ananas

melon fruits with high nutritive value, i.e. it ir@ased their validity for human consumption.
CONCLUSIONS AND RECOMMENDATION

Based on previous results it could be concludetlttieabest morphological and physiological behawvibananas
melon plant under the used treatments specially FP@Pcombination with inorganic fertilization atffdirent levels
resulted in increasing fruits yield and its compasewas mainly due to its simulative effect tolod best physiological

and metabolical performances of ananas melon ptamtards maximizing its growth and productivitynéily it could
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recommended that using of half-recommended dosmoodanic fertilizers in combination with biofeitiers to have high

growth and yield of sweet ananas melon without iant differences with highest treatment (fulls#goof inorganic

fertilizer with PGPR) and decrease the environmeméution caused by repeated application of iramig fertilizers at

the same time.
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