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ABSTRACT

The present study was conducted on fruitfull Washington navel orange trees grown in a private farm located at zayed district, Minufiya governorate during 2009 & 2010 seasons to investigate the influence of some bio & organic substances as addition nutritive fertilizers i.e. Algae extract, putrescin and Hammer (Humic source) applied each slowly to another (Foliar & soil drench) besides water sprayed as control. Vegetative growth, yield, fruit quality and leaf nutrient content parameters were recorded.

The obtained results showed that, spraying Algae extract at 2% was statistically the most effective superior, whereas the greatest number of shoots per one meter limb, average shoot length and thickness, number of leaves per shoot and leaf area were obtained. Meanwhile, yield (kg) and number of fruits/tree were significantly improved by spraying Algae extract at 2% as well as Hammer soil drench at 100 cm/L water. Also, all investigated treatments with different nutritive bio & organic substance increased significantly T.S.S.%, total sugars %, TSS/acid ratio and ascorbic acid (V.C). In addition, all treatments under study increase in all leaf macro elements content (N,P,K,Ca and Mg%). Generally, spraying with Alage extract at 2% treatment was statistically the superior all evaluated parameters under study dealing with vegetative growth, fruiting measurements, fruit quality (either physical and chemical properties) and nutritional statues (leaf N,P,K, Ca and Mg%) content.

INTRODUCTION

Citrus is considered the most common popular fruit in the world and it takes second or third position after grapevines and apples. Citrus fruits have a nice taste and high nutritional value. At the moment, there is about 1.5 million hectares of citrus fruits cultivated for commercial scale in the world yielded nearly 40 million metric tons of oranges, lemons and limes etc (Anonymous, 2008).
In Egypt, citrus has great attention due to its importance for local consumption or as a main source for foreign currencies by exportation to the European countries. The area of cultivated citrus orchards in Egypt was increased rapidly with the reclamation of new desert lands and reaches about 35.59 hectare (Anonymous, 2008).

 Biofertilization of citrus crops has drown the attention of researchers and citrus growers. It became in the last few decades a positive alternative to chemical fertilizers. Biofertilizers were very safe for human, animal and environment and using them reduced at the lower extent the great pollution occurred in our environment. The various positive effects and benefits of applying Algae extract as a newly used biofertilizers were altributed to its content of different nutrients, higher percentage of nitrogen, greater amounts of vitamins B1, B2 and B6 and the natural plant hormone namely cytokinins safe cultivation can be greatly achieved by using biofertilizers (Dahama 1999, Kannaiyan 2002 and Abd El-Aziz 2002).

Applications of biofertilizers are new available commercially. Specific strains are used as biological fertilizers, for nitrogen, phosphours and silicate dissolving such as N-fixing bacteria and yeasts. The use of these materials encourages growth and flowering as well as reflected positively on tree productivity. Polyamines natural compounds involved in many plant growth  and development processes are ubiquitously present in plant cells. The positive effect of putrescine on fruit set may be attributed to its positive effect on the fertilization process. Polyamines are known to inhibit ethylene biosynthesis (Kushad et al., 1988 and Tiburcio et al., 1993) The aim of this investigation is to study the effect of bio and organic nutrients on vegetative growth, nutritional status and productivity fruitfull Washington navel orange trees.

MATERIALS AND METHODS

This study was carried out in a private orchard at zayed district, Minufiya governorate during the seasons of 2009 & 2010 on fruitful Washington navel orange trees "Citrus sinensis, L" of 20 year old budded on sour orange rootstock grown in clay loam soil at 5.0 x 5.0 meter apart and were irrigated with closed basin surface system. The selected trees were subjected to the same agricultural practices. The following treatments were used.

1. Control (water spray).

2. Foliar spray with Algae extract at 1%.

3. Foliar spray with Alage extract at 2%.

4. Folia spray with putrescent solution at 1cm/10 L water .

5. Foliar spray with putrescins solutions at 2cm/10 L water.

6. Drench soil applied with Hammer at 50 cm/liter.

7. Drench soil applied with Hammer at 100 cm/liter.

All treatments were sprayed or soil drench at three times during each season at growth start (last week feb.). Just after fruit setting (mid. April) and two months later (mid-May) in both seasons. The other cultural practices were the same for all trees. Each treatment was replicated three times, one tree plot. Anyhow, all treatments were separated from each side with plastic sheets to avoid any contamination between them.

Measurements and determinations:

1-Vegetative growth measurements:

In this regard, number of developed shoots per one meter of every tagged limb, average shoot length (cm) & thickness (cm), number of leaves/shoot and average leaf area (cm2) were investigated.

2- Some fruiting measurements

         Fruit set %, fruit retention %, yield (estimated as weight in kg & number of harvested fruits per tree) and fruit quality (physical & chemical properties) in response to investigated treatments were concerned. Hence, average fruit weight (gm), fruit size (cm3), juice volume (cm3), peel thickness (cm), fruit diamensions (Polar & equatorial diameters) and fruit shape index as well as total soluble solids %, total acidity %, TSS/acid ratio, total sugars%  and ascorbic acid (V.C) content (mg/100 ml Juice) were determined according to the standard procedures (A.O.A.C., 1990). 

3-Leaf macro elements content:

In this regard leaf macro nutrient elements contents (N,P,K, Ca and Mg %) in response to the various bio and organic nutritive substances were investigated as an indicator of nutritional status for Washington navel orange trees. Samples from the fourth and fifth leaves of base shoot were collected in October during both seasons. The samples were thoroughly washed with tap water, rinsed twice with distilled water and oven dried at 80°C till a constant weight and finely ground for determination of:

a. Total Nitrogen: Total leaf (N) was determined by the modified micro keldahl after (Pregl, 1945).
b. Total phosphorus: Total leaf (P) was determined by wet digestion of plant materials after the methods described by (Piper, 1958).
c. Total potassium: Total leaf (K) was determined photometrically after (Brown and Lilliand, 1946).
d. Calcium and Mg percentage were determined using the Atomic absorption spectrophotometer "Perkin Elmer – 3300" after Chapman and Pratt (1961).
Statistical Analysis:

All data obtained during each season were subjected to analysis of variance according to Snedecor and Cochran (1990). Differences among means were distinguished according to the Duncan, multiple test range (Duncan, 1955).
RESULTS AND DISCUSSION

1-Vegetative growth:

Table (1) shows the effect of some bio & organic nutrient on vegetative growth measurements (No. of shoots/one meter limb, average shoot length, shoot thickness, no. of leaves per shoot and leaf area) of fruitful Washington navel orange trees during 2009 & 2010 seasons. It is clear that, most treatments under study succeeded in increasing all parameters under study as compared to control. However, spraying Algae extract at 2% treatment was statistically the most effective superior whereas the greatest number of shoots per meter limb, average shoot length and thickness, number of leaves per shoot and leaf area were resulted followed by Hammer soil drench at 100 cm/L water treatment as compared with the other used treatments and the control during both 2009 & 2010  seasons. On the other hand, the least values of all investigated growth parameters were significantly exhibited by water sprayed trees (control) in both seasons. In addition, other investigated  treatments were in between the aforesaid two extremes. The various positive effects and benefits of applying Alage extract as a newly used biofertlizers were attributed to its content of different nutrients, higher percentage of nitrogen, greater amounts of vitamins B1, B2 and B6 and natural plant hormone namely cytokinins safe cultivation. These results agreed with the findings of Obreza and Hampton (2000) on some citrus Spp and Moustafa (2002) on Washington navel orange pointed out the beneficial effect of bio and organic amendments on Washington navel orange which gave support to our results in this concern. In addition, Sharaf et al., (2011) concluded that, all bio & organic nutritive used under study improved all growth parameters. 

2- Yield indicators:

Data tabulated in Table (2) disclosed that, all investigated treatment with different nutritive bio & organic mineral substances increased significantly fruit set %, fruits retention % and yield of Washington navel orange trees (estimated either number and weight of harvested fruits/tree) and significantly in reducing fruit drop percentage as compared to the control(water spray) in both 2009 & 2010 seasons. However, spraying Algae extract at 2% treatment gave the highest percentage of fruit set and fruits retention during both seasons. Meanwhile, the most effective treatment for reducing fruit drop % of Washington navel orange trees spraying Alage extract at 2% were exhibited during both 2009 & 2010 seasons. Also, spraying Algae extract at 1% in both seasons as well as spraying putrescins solutions at 1 cm and 2 cm /10 L water and hammer soil drench at 100 cm/L water in the second season ranked statistically second in increased significantly fruit set %.
Table (1): Effect of some bio & organic nutrient 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 trees during 2009 & 2010 seasons.
	Treatments 
	No. of shoots/one meter limb
	Shoot length (cm)
	Shoot thickness (cm)
	No. of leaves /shoot 
	Leaf area (cm2)

	
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010

	1-Control (water spray)
	16.33

C
	16.00

C
	36.80

A
	37.10

C
	0.23

B
	0.23

B
	26.67

C
	26.00

D
	14.59

AB
	14.91

D

	2-Alga extract (foliar spray) at 1%
	18.33

AB
	17.67

B
	39.37

A
	40.00

B
	0.30

AB
	0.30

AB
	26.67

C
	31.67

C
	15.13

AB
	18.10

C

	3-Alga extract (foliar spray)  at 2%
	18.67

A
	18.67

A
	40.63

A
	43.00

A
	0.37

A
	0.40

A
	36.67

A 
	38.67

A
	18.15

A
	25.66

A

	4-Putrescin solutions at 

1cm./10 L. water.
	16.67

C
	16.67  

C
	37.37

A
	38.67

BC
	0.27

B
	0.30

AB
	23.33

D
	35.67

AB
	17.41

AB
	13.67

D

	5-Putrescin solutions at 2cm./10 L. water.
	17.33  BC 
	18.33

AB
	39.67

A
	39.67

B
	0.30

AB
	0.30

AB
	23.67

CD
	35.33

B
	16.86

  AB
	16.15

CD 

	6-Hammer (soil drench) at 50cm/ L. water.
	17.33

BC
	16.67

C
	38.33

A
	42.87

A
	0.30

AB
	0.30

AB
	31.67

B
	25.00

D
	12.90

B
	20.94

B 

	7-Hammer (soil drench) at 100cm/ L. water.
	18.67  A
	18.33

AB
	40.67

A
	42.80

A
	0.30

AB
	0.30

AB
	35.00

A 
	36.00

AB 
	17.30AAB
	20.95

B


Values within each column followed by the same letter are not significantly different at 5 % level.

On the other hand, spraying putrescin solutions at 1 cm/10L water in the first season and Hammer soil drench at 50 cm/L water in the second season treatments were the least effective as both come last Just prior the control. On contrary, the most effective treatment for reducing fruit drop % in Washington navel orange trees with spraying Algae extract at 2% were exhibited during both seasons.

In addition, spraying Alage extract at 2% treatment gave the highest percentage of fruit retention % during both seasons. On the other hand, spraying Algae extract 1% in both seasons and spraying putrescin solution at 1 cm/10L water in the second season treatments were the least effective as both came last Just prior the control. Moreover, it was obviously that, spraying Algae extract at 2%, spraying putrescin solutions at 1 cm/10L water and Hammer soil drench at 100 cm/L water proved to be the most effective treatments in enhancing number of fruits/tree which succeeded in raising up the yield (No. of fruits/trees) significantly among the other used treatments of both seasons. Meanwhile, spraying Alage extract at 2% and Hammer soil drench at 100 cm/L water of both seasons as well as spraying putrescin solutions at 2 cm/10L water in the second season treatments significantly improved yield (Kg/tree) under study as compared with that of the control.

Obtained results regarding the positive effect of bionutritive fertilizers go partially with the findings of Moustafa (2002) on Washington navel orange, Salama (2002) on Balady mandarin, Osman (2006) on Washington navel orange and El-Mohamedy and Ahmed (2009) on Balady mandarin trees. 

3- Fruit quality:

3-A- Fruit physical properties:

It is clear from data in Table (3) that, most treatments under study succeeded in increasing all parameters under study as compared to control (water spray). However, spraying Algae extract at 2% treatment was statistically the most effective superior whereas the greatest fruit weight, fruit size,  juice volume, peel thickness, fruit length and fruit shape index. However, the response of average fruit size of Washington navel orange CV. was increased significantly by applying any of the investigated bio and organic fertilizer treatments as compared to control in the second season. Also, the other investigated treatments increased fruit juice volume over control with a variable degrees of response depending not only upon the efficiency of investigated treatments themselves, but also and in some cases from one season to another. 

Moreover, in the first season all treatments under study except spraying Algae extract at 2% were less pronounced and didn’t reach level of significance with comparison to control when fruit peel thickness was concerned. Inaddition,  spraying Algae extract at 2% in both seasons as well as spraying putrescine solutins at 1 cm / 10 L water in the first season proved to be the most efficient in enhancing fruit length as compared with the other used treatments and the control. 

On the contaray, the surpassed treatment affected fruit shape index of Washington navel orange trees over the other sprayed treatments Algae extract at 2% in both seasons, spraying putresine solutions at 1 cm / 10 L water in the first season and spraying Algae extract at 1% as well as spraying putrescin solutions at 2cm /10 L water in the second season. 

Moreover, obtained results regarding the positive effect of bio and organic nutrient application on some fruit physical characteristics goes generally in the line of several investigators findings i.e. Osman (2006) on Washington navel orange trees, Abd El-Migeed et al., (2007)  on Washington navel orange fruits and El-Mohamedy and Ahmed (2009) on average fruit weight, size dimensions, juice volume and peel thickness of Washington navel orange and Balady mandarin. 

3-B- Fruit juice chemical characteristics: 


Data tabulated in Table (4) disclosed that, all investigated treatments with different nutritive bio & organic substance increased significantly TSS %, total sugars % , TSS / acid ratio and ascorbic acid (V.C) as compared to control. Anyhow, it could be safely concluded that, the highest values of fruit juice TSS %, T.SS / Acid ratio, total sugars % and ascorbic acid (V.C) content were significantly in concomitant to fruits of Washington navel orange trees subjected to Algae extract 2% foliar spray as compared with the other used treatments and the control (water spray) in both 2009 & 2010 seasons. However, the highest fruit juice TSS % was markedly coupled with spraying Algae extract at 2%, Hammer soil drench at 50 cm / L water and Hammer soil drench at 100 cm / L water treatments during the second season. Meanwhile, spraying with Algae extract 2% in both seasons as well as spraying putrescin solutions at 1 cm / 10L water or soil drench of Hammer at 100 cm / L water in the first season produced fruit with the highest T.S.S / acid ratio as compared with that of the other used treatments and the control. As for total sugars percentage, spraying Algae extract at 2% in both seasons as well as spraying putrescin solutions at 1 cm / 10 L water or soil drench of Hammer at 100 cm / L in the first season gave fruits with significant higher values of total sugars percentage then that in the other used treatments and the control. Besides in both seasons spraying Algae extract at 2% increased significantly vitamin content. Generally, all treatments under study increased most fruit chemical properties under study. Findings of several investigators i.e.Osman (2006) on Washington navel

Table (2): Effect of some bio & organic nutrient on fruit set (%), fruit drop (%), fruit retention (%) and yield (Weight & number of harvested fruits / tree) of fruitful Washington navel orange trees during 2009 & 2010 seasons.
	Treatments 
	Fruit set (%)
	Fruit drop (%) 
	Fruit retention

 (%)   
	No. of 

Fruits /tree 
	Yield (kg) / tree 

	
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010

	1-Control (water spray)
	29.60

E
	32.11

C
	93.53

A
	93.97

A
	6.46

F
	6.02

E
	310.00

C
	303.70

C
	68.26

D
	66.63

D

	2-Alga extract (foliar spray) at 1%
	44.67

AB
	41.37

AB
	91.88

B
	91.95

B
	8.11

E
	8.04

D
	266.70

D
	278.00

D
	72.17

D
	75.92 

C

	3-Alga extract (foliar spray)  at 2%
	48.25

A
	43.10

A
	90.57

F
	90.55

D
	9.42

A
	9.44

A
	360.00

A
	358.30

A
	113.40

A
	114.66

A

	4-Putrescin solutions at 

1cm./10 L. water.
	37.50

D
	37.83

AB
	90.75

EF
	91.95

B
	9.24

AB
	8.04

D
	350.70

AB
	358.70

A
	88.83

C
	92.40

 B

	5-Putrescin solutions at 2cm./10 L. water.
	42.72

BC
	42.26

AB
	91.09

DE 
	91.16

CD 
	8.90

BC 
	8.83

B 
	323.00

BC
	318.00

C
	95.93

BC
	100.81 

A

	6-Hammer (soil drench) at 50cm/ L. water.
	39.93

CD
	36.99

BC
	91.84

BC
	91.30

BC
	8.15

DE
	8.69

BC
	322.70

BC
	331.70

B
	71.32

D
	75.06

 C

	7-Hammer (soil drench) at 100cm/ L. water.
	41.49

BCD
	41.78

AB
	91.44

CD
	91.29

BC
	8.55

CD
	8.70

BC
	359.70

A
	363.30

A
	100.14

AB
	102.20 

A


Values within each column followed by the same letter are not significantly different at 5 % level .

  Table (3): Effect of some bio & organic nutrient on some fruit characteristics (fruit weight , size , Juice volume, Peel thickness, fruit dimensions (length & diameter) and fruit shape index  of fruitful Washington navel orange trees during  2009 & 2010 seasons.
	Treatments 
	Fruit weight (g)
	Fruit size (cm3)
	Juice volume 

(cm3)
	Peel thickness 

(cm)


	Fruit dimensions
	Fruit shape index (L/D)

	
	
	
	
	
	Fruit length

(cm.)
	Fruit diameter

(cm.)
	

	
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	 2010
	2009
	2010
	2009
	2010
	2009
	2010

	1-Control (water spray)
	220.2E
	219.4

E
	240.0

C
	240.0

C
	89.43

D
	87.33

E
	0.23

B
	0.20

C
	7.253

B
	7.133

D
	6.897

A
	7.100

BC
	1.051

B
	1.004

B

	2-Alga extract (foliar spray) at 1%
	270.6

CD
	273.1

BC
	294.1

C
	316.7

A
	105.70

C
	111.2

D
	0.20

C
	0.26

AB
	7.740

AB
	8.440

AB
	6.950

A
	7.583

AB
	1.113

AB
	1.113

A

	3-Alga extract (foliar spray) at 2%
	315.0

A
	320.0

A
	356.6

A
	325.0

A
	131.50

A
	129.30

A
	0.30

A
	0.30

A
	8.507

A
	8.597

A
	7.407

A
	7.797

A
	1.148

A
	1.103

A

	4-Putrescin solutions at 

1cm./10 L. water.
	253.3

D
	257.6

CD
	259.6

C
	322.20

A
	115.30

B
	118.00

B
	0.20

C
	0.30

A
	8.493

A
	8.097

B
	7.387

A
	7.630

AB
	1.149

A
	1.061

AB

	5-Putrescin solutions at

 2cm./10 L. water.
	297.0

B
	317.0

AB
	317.8

B
	324.0

A
	118.80

B
	115.30

BC
	0.20

C
	0.20

C
	7.740

AB
	8.340

AB
	7.130

A
	7.560

ABC
	1.085

AB
	1.103

A

	6-Hammer (soil drench) at 50cm/ L. water.
	221.0

E
	226.3

DE
	229.9

C
	277.8

B
	83.80

E
	83.83

E
	0.20

C
	0.23

BC
	7.663

B
	7.610

C
	6.853

A
	7.043

C
	1.118

AB
	1.080

AB

	7-Hammer (soil drench) at 100cm/ L. water.
	278.4

BC
	281.3

ABC
	291.6

B
	324.4

A
	118.00

B
	113.80

CD
	0.20

C
	0.23

BC
	7.483

B
	7.297

CD
	6.940

A
	7.153

BC
	1.078

AB
	1.020

B


Values within each column followed by the same letter are not significantly different at 5 % level
orange trees and El-Mohamedy and Ahmed (2009) on Balady mandarin, all demonstrate that, various organic fertilizers application increased fruit juice acidity. However, Abd El-Migeed et al., (2007) on Washington navel orange C.V. found that fruit Juice acidity didn't respond to bio and organic fertilizers.

4- Leaf macro elements content:

     It is clear from Table (5) that, all leaf macro elements content (N, P, K, Ca and Mg %) were increased significantly by any of the investigated bio & organic nutritive treatments as compared to the control (water sprayed). 

However, spraying with Alga extract at 2% in both seasons as well as Hammer soil drench at 50 cm / L water in the first season treatments succeeded in increasing Leaf N significantly as compared with the other used treatments and the control. Anyhow, spraying Algae extract at 2% treatment had statistically the richest leaves K content i.e 1.62 and 1.60% during both seasons. 

         As for leaf Ca content, spraying Algae extract at 2% treatment was the most effective and exhibited statistically the highest leaf Ca content in both seasons followed by all treatments under study as compared with the control in the first season. On the other hand, no significant differences were noticed between all treatments used under study in this respect in the second season. In addition, spraying putrescin solutions at 2 cm / 10L water in the first season as well as Algae extract at 2% treatments in both seasons succeeded in increasing leaf Mg % as compared with the other used treatments and the control. 

Table ( 4): Effect of some bio & organic nutrient on some fruit juice characteristics (TSS, Total acidity ,    TSS / Acid ratio  ,Total sugars and V.C of fruitful Washington navel orange trees during 2009 & 2010 seasons.
	Treatments 
	TSS %
	Total acidity %
	TSS / Acid 

ratio
	Total sugars % 
	V.C (mg /100ml)

	
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010

	1-Control (water spray)
	10.80

A
	10.33

B
	1.216

A
	1.472

A
	8.881

C
	7.017

D
	8.067

B
	7.340

C
	54.80

D
	54.67

C

	2-Alga extract (foliar spray) at 1%
	11.53

A
	11.07

AB
	0.981

B
	1.131

B
	11.753

B
	9.787

C
	8.637

B
	8.020

ABC
	62.10

AB
	62.10

A

	3-Alga extract (foliar spray)  at 2%
	12.16

A
	11.83

A
	0.704

C
	0.832

D
	17.272

A
	14.218

A
	9.400

A
	8.957

A
	63.40

A 
	63.00

A 

	4-Putrescin solutions at 

1cm./10 L. water.
	12.13

A 
	11.00

AB 
	0.789

C 
	1.152

B
	15.373

A
	9.548

C
	9.353

A 
	7.990

BC 
	60.67

BC
	63.00

A

	5-Putrescin solutions at 2cm./10 L. water.
	11.50

A
	11.00

AB
	1.306

A
	1.152

B
	8.805

C
	9.548

C
	8.343

B
	7.993

BC
	56.27

D
	55.20

BC

	6-Hammer (soil drench) at 50cm/ L. water.
	11.77

A
	11.47

A
	1.024

B
	1.088

BC
	11.500

B
	10.542

BC
	8.740

AB
	8.560

AB
	59.00

C
	56.73

BC

	7-Hammer (soil drench) at 100cm/ L. water.
	12.10

A
	11.67

A
	0.800

C
	1.040

C 
	15.125

A
	11.551

B 
	9.433

A
	8.827

AB
	62.40

AB
	58.27

B


Values within each column followed by the same letter are not significantly different at 5 % level

Table ( 5 ): Effect of some bio & organic nutrient on leaf  N, P ,K , Ca and Mg  contents of fruitfulWashingtonnavelorangetrees during 2009 & 2010  seasons.

	Treatments 
	N %
	P %
	K %
	Ca %
	Mg %

	
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010
	2009
	2010

	1-Control (water spray)
	1.843

C
	2.140

C
	0.966

C
	0.099

C
	1.037

C
	1.050

E
	3.630

C
	3.260

B
	0.289C
	0.255

D

	2-Alga extract (foliar spray) at 1%
	2.440

AB
	2.310

ABC
	0.165

AB
	0.168

A
	1.520

AB
	1.520

B
	4.460

B
	4.400

A
	0.379

B
	0.329

BC

	3-Alga extract (foliar spray)  at 2%
	2.550

A
	2.440

A
	0.175

A
	0.181

A
	1.610

A 
	1.600

A 
	4.800

A
	4.500

A
	0.402

A
	0.398

 A

	4-Putrescin solutions at 

1cm./10 L. water.
	2.233

B
	2.257

ABC
	0.183

A 
	0.146

B 
	1.577

AB
	1.533

B
	4.500

B
	4.460

A
	0.300

C
	0.312

C

	5-Putrescin solutions at 2cm./10 L. water.
	2.450

AB
	2.340

AB
	0.152

B
	0.140

B
	1.503

B
	1.340

D
	4.400

B
	4.400

A
	0.399

A
	0.303

CD

	6-Hammer (soil drench ) at 50cm/ L. water.
	2.520

A
	2.423

AB 
	0.173

A
	0.141

B
	1.570

AB
	1.397

C
	4.300

B 
	4.200

A
	0.365

B
	0.286

CD 

	7-Hammer (soil drench) at 100cm/ L. water.
	2.237

B
	2.230

BC
	0.172

A
	0.148

B
	1.520

AB
	1.447

C
	4.460

B
	4.400

A 
	0.374

B 
	0.379

AB


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

Generally, all treatments of Washington navel orange trees in the present study significantly increase in all leaf macro elements content (N, P.K, Ca and Mg %) as compared with that of the control. However, spraying Algae extract. At 2% treatment is important for inducing any increase in all leaf  macro elements content. These results are in general agreed with the findings of Moustafa (2002) on Washington navel orange trees, Abd El – Migeed et al., (2007) on Washington navel orange trees and El-Mohamedy and Ahmed (2009) on Balady mandarin trees. 
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استجابة أشجار البرتقال أبو سره )واشنجطن( لبعض المغذيات الحيوية والعضوية
أحمد رزق عطوية*- خالد على بكرى* –  حسن السيد منصور جنديه* – إيناس على محمد على**- أسامة عبد الفتاح**
* قسم البساتين –  كلية الزراعة - جامعة بنها
** قسم الحاصلات البستانية –  المركز القومى للبحوث
أجريت هذه الدراسة على أشجار البرتقال  أبو بسره عمر  20 سنة مثمرة ونامية بإحدى المزارع الخاصة بمنطقة زايد  – محافظة المنوفية خلال موسمى 2009 ،  2010 بهدف تحسين نمو وإنتاجية وجودة الثمار والحالة الغذائية لأشجار البرتقال أبو سره باستخدام ثلاثة مغذيات حيوية وعضوية وهى مستخلص الطحالب  – البتروسين والهامر )مصدر للهيوميك ( بتركيزات مختلفة والإضافة أما رشا ورقيا للطحالب والبتروسين أو إضافة أرضية للهامر و كانت المعاملات المختبرة هى: 

1- الرش بالماء )كنترول).
2- الرش الورقى بمستخلص الطحالب  بتركيز1%.
3- الرش الورقى بمستخلص الطحالب  بتركيز2%.
4- الرش بالبتروسين بتركيز 1سم/10لتر ماء.
5- الرش بالبتروسين بتركيز 2سم/10لتر ماء.
6- الاضافة الارضية للهامر بتركيز50 سم / لتر ماء. 
7-الاضافة الارضية للهامر بتركيز100سم / لتر ماء. 
وقد استخدم التصميم التجريبى  القطاعات التامة العشوائية وكررت كل معاملة ثلاث مرات ومثلث كل مكررة بشجرة واحدة وعوملت كل معاملة 3 مرات فى بداية نمو الربيع والمعاملة الثانية بعد العقد مباشرة والمعاملة الثالثة بعد العقد بشهر سواء رش ورقى أو أرضى. وقد تم تقييم المعاملات من حيث تأثيرها فى القياسات المختلفة الآتية: 
1 - قياسات النمو الخضرى. 

عدد الأفرخ النامية على المتر الطولى للفرع الرئيسى –  طول وسمك وعدد الأوراق  /فرخ ومساحة الورقة. 

2 - القياسات المرتبطة بالإنتاجية. 

نسبة العقد  -  نسبة بقاء الثمار - نسبة التساقط - محصول الشجرة عددًا و وزنًا.
3 - صفات وجودة الثمار. 

- الصفات الطبيعية: وزن الثمرة  – أبعادها  –  شكل الثمرة –   حجم العصير –  سمك القشرة.

- الصفات الكيميائية: نسبة المواد الصلبة الذائبة الكلية  –الحموضة الكلية والنسبة بينهما والسكريات الكلية وفيتامين ج.
4 - محتوى الأوراق من العناصر الكبرى: ( النيتروجين -  الفوسفور - البوتاسيوم - الكالسيوم - المغنسيوم )
ويمكن تلخيص النتائج المتحصل عليها فيما يلى:

 وجد أن الرش بالطحالب 2% أظهرت تأثير إيجابى على جميع القياسات الخضرية )عدد الأفرخ النامية على المتر الطولى للفرع الرئيسى  - طول وسمك وعدد الأوراق/   فرع –  مساحة الورقة .( كما زاد محصول الشجرة وزنا وعددا. كما أظهرت جميع المعاملات للمغذيات الحيوية والعضوية الثلاث تأثيرها الإيجابى على زيادة نسبة المواد الصلبة الذائبة الكلية والسكريات الكلية ونسبة المواد الصلبة الذائبة الكلية إلى الحموضة وحمض الأسكوربيك. كما أدت جميع المعاملات تحت الدراسة إلى زيادة محتوى الأوراق من العناصر الكبرى .

PAGE  
1

