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ABSTRACT

This work aimed to improve growth, nutritional status, productivity and fruit quality of seedy guava trees through investigating their response to dormex; some nutrient elements (urea, K2SO4, ZnSO4 and Borax) and their possible combinations. The applied treatments were as  follows:

1- Control “water spray”.          2- Dormex at 2%. 3- Urea at 1%. 

4- Potassium sulphate at 2%.     5- Zinc sulphate at 0.5%.

6- Borax at 0.3%.                    7- Urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3%         8- Dormex at 2%+Urea at 1% + K2SO4 at 2% +ZnSO4 at 0.5% + Borax at 0.3% . 

Nutrient elements were sprayed twice at full bloom and after fruit set (one month later), while dormex was carried out in mid January during both seasons of study. Since those foliar treatments were evaluated regarding their influence on some vegetative growth measurements; leaf photosynthesis pigments and nutritional status (leaf mineral composition) and some fruiting aspects of seedy guava trees (fruit set, yield and fruit quality). 

From obtained results of the present study it could be recommended by sprays the guava trees with Dormex at 2% in January then sprays twice with combination from (urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3%) at full bloom and after fruit set (one month later) to improve vegetative growth; nutritional status; yield and fruit quality of guava.   
      


INTRODUCTION


Guava (Psidium guajava , L.) is one of the most popular fruit trees grownat tropical and subtropical countries, since its native home located at the area between Mexico and Peru (Chandler, 1958). Guava fruit is the cheapest and richest source in vitamin “C” as well as it contains small amounts of vitamin A , B , carbohydrates , oils and proteins. The fruits are eaten fresh or made into guava jelly. Juice is also extracted from the fruit and used as the basis for a beverage, while guava paste or guava cheese are popular dishes in some parts of the world (Singh and Singh, 1998). The total cultivated area of guava in Egypt reached about 33618 feddans, its production were 231165 tons of fruits according to the recent statics of the Ministry of Agriculture (2004)*.
Fertilization policy is considered the most important factor that influences the vitality of guava trees. The maximum growth needs an optimum availability of all macro and micro – nutrients. If the nutritional balance is disturbed due to insufficient or excess of essential elements during the active growth period, disorder of growth manifestations will occur and special symptoms will develop on sooner or later. Potassium is an unique mineral element in plant biology. It has a pertinent role in many metabolic processes, like carbohydrate synthesis and development of meristematic tissues, as well as encourages lignification and regulates water absorption and transpiratation. Also, it is plays an active role in cellular Protein metabolism (Evans and Wildes, 1971).

Sprays of guava trees with urea improved vegetative growth and fruit quality. Zinc is necessary in forming IAA, an auxin known to influence RNA and protein synthesis and increase the activity of pectinase and cellulase enzymes which caused increment of growth (Singh, 1985).  Therefore, this investigation was designed to study the effect of some chemicals application on the growth, flowering, leaf mineral content, yield and fruit quality of guava trees.
MATERIALS AND METHODS


The present study was carried out during two successive seasons of 2003 and 2004 at a private orchard of guava seedling trees “Psidium guajava L.” at Al-Khankah, Qalyubia Governorate, 10 km north of Cairo.

Twenty four seedy guava trees were devoted for this study. The trees were 12 – year-old, grown in clay loamy soil at five meters distances. They were carefully selected as being healthy, nearly uniform as possible in vigor, size, shape and disease free. All trees received, regularly the same annual cultural care. Treatments were applied, as foliar sprays of the whole tree canopy in a completely randomized block design with three replications where each was represented by a single tree. The applied treatments were as follow:

1 – Control (water spray)       2 – Spraying with Dormex (hydrogen cyanamid) at 2 % .
3-Spraying with urea (NH2- CO- NH2) at 1 %.

4 – Spraying with potassium sulphate (K2SO4) at 2 %.

5 – Spraying with zinc sulphate (ZnSO4) at 0.5 %.

6 – Spraying with Borax (Na2 B4 O7. H2O) at 0.3 %.

7– Spraying with mixture (1% urea + 2% K2SO4+ 0.5 % ZnSO4 + 0.3 % (Na2 B4 O7). 

8–Spraying with (2%Dormex then1% urea+2%K2SO4+0.5%ZnSO4+0.3% Na2 B4 O7).



Each of urea, potassium sulphate, zinc sulphate and borax were sprayed twice at full bloom and after fruit set (one month later), while Dormex was carried out in mid January during both seasons of study. ”Tween-20”, as a surfactant at 0.1 % was applied to all foliar spray solutions. Five liters of solution seemed to be sufficient per tree. 

The following parameters were investigated in this study : 

1- Vegetative growth:

1.1- Number of shoots /meter/main branch, Shoot length and number of leaves per shoot:


On late March in each 2003 and 2004 seasons, four main branches of similar diameters (4.0 cm) were distributed around the periphery of each tree. Ten shoots per each branch of the spring flush were selected and tagged. Shoot length and number of leaves per shoot were counted and recorded at the end of growing season .
2- Leaf area and leaf fresh & dry weight:


On mid September of both seasons, samples of thirty mature leaves, each from the third pairs from the base of the previously tagged non – fruiting shoots, were collected according to Khamis, (1974) for determining leaf area by using planimeter. Beside, these leaves were wiped with a damp cloth to be free from dust and weighted, then oven dried at 70o C till constant weight and dry weight was determined.

2-Yield indicators:

2.1- Fruit set percentage: In order to study the percentage of fruit set, twenty branches for each tree of eight treatments were selected at random; then tagged and their flowers were counted during the full bloom. Fruitlets were also counted and recorded at the right time of fruit setting in mid June. Fruit set was calculated as a percentage of the initial number of flowers as follows:  

                         No. of developed fruitlets 

Fruit set % =                                                    ×      100 

                         Total No. of flowers at full bloom

2.2- Yield:  At harvest time, mature fruits were picked, counted and weighed in Kg per tree.

3- Fruit quality: Fifty fruits of the same age were labeled at fruit set per every tree for studying fruit physical  and chemical properties at harvest date .
3.1 - Fruit physical properties: The following physical properties were determined and recorded i.e., fruit weight (g), pulp weight (g), fruit dimension (cm), fruit shape index (L/D),fruit volume (cm3) and pulp thickness (cm).

3.2 - Fruit chemical properties: The following chemical properties were determined: Total soluble solids (T.S.S) was determined using a Carl zeiss hand refractometer, percentage of titrable acidity was determined by titrating 10 ml of clear juice against 0.1 N NaOH in the presence of phenol-phthalin indicator , then free acid was expressed as grams of citric acid in 100 ml of juice, ascorbic acid (Vitamin C) was determined using 2,6- dichlorophenol indophenol solutions and oxalic acid as a substrate. Vitamin C content was calculated as mg / 100 ml juice and sugars content were determined calorimetrically by the methods according to A.O.A.C, (1980).

4– Leaf minerals content:


Samples of the third pairs of leaves from the base of none fruiting shoots were collected in mid August in both seasons of the study. Samples were cleaned from adherent dust and dried at 70o C for 72 hours, ground to fine powder and digested according to Chapman and Pratt, (1961). The ground dried materials of leaf samples were analyzed for total nitrogen, phosphorus, potassium, calcium, magnesium, iron, manganese and zinc by the method of A.O.A.C, (1980).

 5- Leaf pigments content:

      Both chlorophyll A,B and Carotenoids were extracted from the fresh leaves, 0.5 g fresh leaf was used and soaked in 10 ml. methanol 85 % for 24 hours, in the presence of little amount of Na2CO3, homogenized and centrifuged, then the optical density of supernatant was spectrophotometrically measured according to Nornal, (1982) and calculated as mg / g fresh weight.

-Statistical analysis:


The obtained data were statistically analyzed according to Snedecor and Cochran, (1980). Means were differentiated using Duncan’s multiple range test at the 5% level according to Duncan, (1955).
RESULTS AND DISSCUSSION

1- Vegetative growth measurements: 
The obtained data from Tables (1-2) showed that, all treatments significantly increased number of shoots / meter / branch, shoot length and number of leaves / shoot over the control. Whereas, foliar spray with urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + B at 0.3% was the superior in this respect. In addition, urea at 1% foliar spray alone or combined with K2SO4 at 2% + ZnSO4 at 0.5 + B at 0.3% + dormex at 2% came the second class, meanwhile, the other treatments appeared to be less effective than the abovementioned ones. 

Obtained data revealed that all the foliar spray treatments used in the experiment (dormex at 2%, urea at 1%, K2SO4 at 2%, ZnSO4 at 0.5%, B at 0.3% and their combinations) increased significantly both leaf fresh and dry weight in seedy guava trees over the control during the two seasons of study. On the other hand, urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + B at 0.3% + dormex at 2% treatment were the superior, while K2SO4 at 2%, ZnSO4 at 0.5%, B at 0.3% solely or in combination and dormex came in the second class, meanwhile urea at 1% foliar spray treatment appeared to be less effective than the abovementioned ones. These results are in conformity with that previously mentioned by Singh, (1985) found that sprays of guava trees with urea at 1-6% increased the number of leaves per shoot; Sharma et al., (1992) reported that sprays guava trees with urea at 1-6% increased the length of the terminal shoot; Sharma & Sharma, (1992) reported that foliar spray of guava trees with NPK increased vegetative growth; Al-Taweel, (2001) reported that K2SO4 at 2 kg per one guava tree increased number of leaves per shoot and Wahdan et al., (2003) found that spray peach trees with Dorcy 50 (Dormex) increased vegetative growth. 
 In this concern, it may be concluded the positive effect of nitrogen may be due to its role as an important component of many important structural, genetic and metabolic compounds in plant cells. Nitrogen is a component of energy – transfer compounds, such as ATP (adenosine triphasphate) which allows cells to conserve and use the energy resulted in metabolism as mentioned by (Don, 2001).
Concerning potassium, the effect of potassium in this respect may be due to its vital role in photosynthesis translocation of photosynthates, protein synthesis, control of ionic balance, regulation of plant stomata and water use, activation of plant enzymes and many other processes. Also, it is well known that it activates at least sixty enzymes involved in plant growth (Bob, 2001). 
2- Leaf pigment and mineral contents:       


2.1- Leaf photosynthesis pigments: 

Data presented in Table (3) showed that all foliar spray treatments, in fertilizing guava trees resulted in a significantly increase the concentration of chlorophyll. a & b during both seasons of the study. Generally, the most effective treatments showed with both K2SO4 at 2% alone or combined with urea at 1% + ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2% treatments follow by Borax at 0.3%; meanwhile, both urea at 1% and ZnSO4 at 0.5% alone or combined with urea at 1% + K2SO4 at 2% + Borax at 0.3% came in the third class. In addition, dormex at 2% foliar spray treatment appeared to be less effective than the abovementioned ones in this respect. Also, all foliar spray treatments resulted in a significant increase the values of carotenoids during the study. Generally, the most effective treatments showed with Borax at 0.3% alone or combined with urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + dormex at 2% followed by dormex at 2% foliar spray treatment. In addition, both K2SO4 at 2% and ZnSO4 at 0.5% came in the third class, meanwhile, urea at 1% foliar spray treatment appeared to be less effective than the above mentioned ones in both seasons in this respect. 

 The previous results are in agreement with early findings of Jackson and Volk, (1968) who pointed out that potassium is required for development of chlorophyll “a” and activated enzymes reactions involved in chlorophyll “a” synthesis. In addition the increase in chlorophyll “a” is a precursor for the synthesis of chlorophyll “b” (Smith & French, 1963 ).Also, Kilani (1979) found that the chlorophyll a, b and total were increased by increasing potassium level. 

2.2- Leaf mineral contents: 

Regarding leaf mineral contents, data obtained in Tables (4 and 5) revealed that spraying seedy guava trees with urea at 1% concentration increased significantly leaf N, Mg and Mn contents. On the contrary, urea foliar spray treatment resulted in a significant decrease in leaf – P, K, Ca, Fe and Zn contents below the control of guava trees during the study. Foliar application with K2SO4 at 2% increased significantly leaves N, P, K, Ca and Fe contents, but it decreased significantly leaf – Mg and Mn content. In addition, leaf – Zn content was not affected as compared with the control treatment during the two seasons of study. Zinc sulphate at 0.5% foliar spray caused a significant increase in leaf N, P, K, Fe and Zn contents, but it decreased significantly leaf – Ca, Mg and Mn contents during the study. Spraying seedy guava trees with Borax at 0.3% solution treatment significantly increased leaf P, Mg and Fe contents. Besides, leaf  N, K, Ca, Mn and Zn were not affected as compared with the control treatment during the two seasons of study. 

In addition, foliar sprays with dormex at 2% + urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3% caused a significant increase leaf – N, P, K, Ca, Mg, Fe, Mn and Zn contents over the control during the two seasons of study. These results go in line with those obtained by Sharaf et al., (1984) on guava and olive seedlings; Perica et  al., (1994); Emtithal et al., (2002) and Aly, (2005) on olive trees.
3- Some fruiting measurements: 

3.1-Fruit set and yield:


        Generally, the obtained data from Table (6) showed that all treatments significantly increased fruit set %, number of fruits / tree and yield (Kg)/ tree over the control during the study. In addition, foliar spray with urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3% was the superior in this respect. These results are similar to that achieved by Abou-Azez et al., (1987) indicated that all investigated levels of potassium sulphate significantly increased number of fruits per tree and Kabel et al., (1998) reported that spraying pear trees with 1.2% urea increased the yield.
3.2-Fruit quality: 

3.2.1- Fruit physical properties: 


In this regard the data obtained in Tables (7 & 8) showed that all treatments significantly increased both average fruit weight, fruit size, fruit length and diameter over than that of the control. Furthermore, foliar spray with potassium sulphate at 2% was the superior in this respect, following by urea at 1% foliar spray alone or combined with K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3% + with or without dormex at 2% during the study.  The obtained data showed that all treatments investigated significantly increased the value of fruit shape index over the control except both ZnSO4 at 0.5% and borax at 0.3% foliar spray treatments. Moreover, urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3% was the superior in this respect during the two seasons of study. These results are in harmony with that reported by Samra, (1989) found that application of potassium sulphate at 4% to guava trees, resulted an increase in fruit weight. Concerning pulp weight and pulp thickness data presented in Table(8) disclosed that all treatments significantly increased both pulp weight and thickness over than that of the control. Furthermore, foliar spray with potassium sulphate at 2% was the superior in this respect. 

3.2.2- Fruit chemical properties:

Regarding the fruit chemical properties,  data obtained in Table (9) showed that all foliar spray treatments except both Borax at 0.3% and dormex at 2% induced fruits contained the highest value of T.S.S.%. The increase in T.S.S.% was significant as compared with those of the control. Moreover, potassium sulphate at 2% foliar spray alone or combined with urea at 1% + ZnSO4 at 0.5% + Borax at 0.3% were the superior in this respect. The obtained data showed that all treatments significantly increase fruit juice acidity % over the control except K2SO4 at 2% and ZnSO4 at 0.5% foliar spray treatments were significantly decreased fruit juice acidity % during the two seasons of study. Also, the obtained data showed that foliar spray with both K2SO4 at 2% and ZnSO4 at 0.5% as well as urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + B at 0.3% produced fruits showed the highest value of T.S.S./ acid ratio and K2SO4 at 2% was the superior in this respect. In addition, dormex at 2% foliar spray treatment had the lowest value as compared with control during the two seasons of study. 


Concerning Vitamin “C” content, the obtained data showed that all treatments significantly increased the value of vitamin “C” content over the control except urea at 1% foliar spray treatment, the value of vitamin “C” content was not affected as compared with control during the study. Foliar spray with urea at 1% + K2SO4 at 2% + ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2% treatment was the superior in this respect. These results are in agreement with those reported by Kilani, (1979); El-Sayed, (1995) and El-Shabky, (1995) on Thompson seedless. Regarding reducing, non reducing and total sugars data obtained in Table (10) indicated that both reducing, nonreducing and total sugars contents in guava fruits increased significantly as affected by all foliar spray treatments over than that the control. . The obtained results are in harmony with that found by Akhuat & Yamdagni, (1981); Mitra, (1987); Ghosh, (1994) and Al-Taweel, (2001) they reported that total sugars were increased as nitrogen and potassium increased. 
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تحسين نمو وإنتاجية أشجار الجـــــوافه
محمد عبدالوهاب خميس  و خالد على بكرى و عبد المعطى سالم عبد المعطى 
قسم البساتين- كلية الزراعة بمشتهر- جامعة بنها. 

 يهدف هذا البحث إلى تحسين النمو الخضري والحالة الغذائية وإنتاجية أشجار الجوافة وكذلك صفات الجودة للثمار من خلال مدى استجابتها لبعض معاملات الرش بالدرومكس واليوريا والبوتاسيوم والزنك والبور اكس وبعض التراكيب بينهم0 وكانت المعاملات الثمانية مرتبة كما يلي: 
1- الرش بالماء (المقارنة).               2- الرش بالدورمكس بتركيز 2%.
3- الرش باليوريا بتركيز 1%             4 - الرش بكبريتات البوتاسيوم بتركيز 2%. 
5- الرش بكبريتات الزنك بتركيز 0.5%.   6- الرش بالبوراكس بتركيز 0.3%. 
7- الرش باليوريا 1% + كبريتات البوتاسيوم 2% + كبريتات الزنك 0.5% + البوراكس 0.3% .
8- الرش بالدرومكس 2% + اليوريا 1% + كبريتات بوتاسيوم 2% + كبريتات الزنك 0.5% + البوراكس 0.3% .
حيث تم رش الدرومكس فى شهر يناير مرة واحدة والعناصر منفردة أو مخلوط العناصر مرتين وقت التزهير الكامل و بعد العقد (بعد المرة الأولى بشهر). هذا وقد تم تقييم معاملات الرش بالدرومكس وبعض العناصر الغذائية وبعض التراكيب الممكنة من خلال دراسة تأثيرها على بعض قياسات النمو الخضرى ومحتوى الأوراق من صبغات التمثيل الضوئى والحالة الغذائية (محتوى الأوراق من العناصر الغذائية) وبعض قياسات الاثمار (العقد والمحصول وصفات الجودة) لأشجار الجوافة البذرية.
ومن نتائج هذه الدراسة يمكن التوصية برش أشجار الجوافة تحت نفس ظروف الدراسة بالدرومكس 2% فى شهر يناير ثم مخلوط من اليوريا 1% + كبريتات الزنك 0.5% + كبريتات البوتاسيوم 2% + البوراكس 0.3% عند التزهير الكامل وبعد العقد (بعد المرة الأولى بشهر). وذلك لتحسين النمو الخضرى والحالة الغذائية والمحصول وجودة الثمار.   
Table (1): Number of shoots per one meter of scaffolds; shoot length (cm) and number of leaves per shoot in response to foliar spray with some nutrients, dormex, and their possible combinations in seedy guava trees during two successive 2003 and 2004 seasons.
	Spray treatments
	No. of shoots per one  meter / branch 
	Shoot length (cm)
	No. of leaves / shoot 

	
	2003
	2004
	2003
	2004
	2003
	2004

	1.Control“Water spray” 
	11.65D
	11.00D
	10.33E
	11.41E
	5.43B
	6.27B

	2. Urea at 1% 
	16.45B
	16.35B
	14.53C
	14.82C
	5.43B
	7.30A

	3.Potassium sulphate at 2%
	15.65B
	15.35BC
	14.41C
	14.87C
	5.83B
	6.87B

	4. Zinc sulphate at 0.5%
	15.00BC
	15.35BC
	14.39C
	14.92C
	5.83B
	6.90B

	5. Borax at 0.3%
	15.35BC
	15.40BC
	11.93D
	14.10D
	5.93B
	6.93B

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	17.65A
	17.65A
	17.53A
	17.59A
	6.70A
	7.77A

	7. Dormex at 2%
	14.65C
	14.65C
	14.55C
	14.81C
	5.63B
	6.57B

	8.Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5%+Borax at 0.3%+ dormex at 2%
	16.35B
	16.35B
	16.39B
	16.57B
	6.47A
	7.33A


              Means followed by the same letter / s within each column during every season are not significantly different at 5% level.
            Table (2): Leaf area and leaves fresh and dry weight in response to foliar spray with some nutrients, dormex and their possible combinations in seedy guava trees during the two successive 2003 and 2004 seasons. 

	Spray treatments
	Leaf area (cm2)
	Leaf fresh weight (g)
	Leaf dry weight (g) 

	
	2003
	2003
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	31.84C
	31.84C
	7.55D
	9.50D
	2.39D
	3.02D

	2. Urea at 1% 
	37.98B
	37.98B
	8.46C
	10.60C
	2.72C
	3.29C

	3. Potassium sulphate at 2%
	38.20B
	38.20B
	9.98B
	12.90B
	3.20B
	3.80B

	4. Zinc sulphate at 0.5%
	37.36B
	37.36B
	10.08B
	13.10B
	3.18B
	4.00B

	5. Borax at 0.3%
	31.17C
	31.17C
	9.07BC
	11.30BC
	2.85BC
	3.50BC

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	42.32A
	42.32A
	9.17BC
	11.20BC
	2.82BC
	3.55BC

	7. Dormex at 2%
	31.09C
	31.09C
	10.30 B
	12.85 B
	3.20 B
	4.11 B

	8. Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2%
	37.28B
	37.28B
	12.00 A
	15.00 A
	3.90 A
	4.53 A


         Means followed by the same letter / s within each column during every season are not significantly different at 5% level.
Table (3): Chlorophyll “a”, chlorophyll “b” and carotenoids contents (mg/100 gm F.W.) in leaves in response to foliar spray with some nutrients, dormex and their possible combinations in seedy guava trees during the two successive 2003 and 2004 seasons.  

	Spray treatments
	Chlorophyll “A”
	Chlorophyll (B)
	Carotenoids 

	
	2003
	2004
	2003
	2004
	2003
	2004

	 Control “Water spray” 
	4.30E
	4.50E
	1.90E
	2.14E
	2.40E
	2.50E

	2. Urea at 1% 
	5.15C
	5.20C
	2.30C
	2.25C
	2.65D
	2.70D

	3. Potassium sulphate at 2%
	6.50A
	6.70A
	2.90A
	2.95A
	3.00C
	3.05C

	4. Zinc sulphate at 0.5%
	5.00C
	5.30C
	2.30C
	2.30C
	3.05C
	3.00C

	5. Borax at 0.3%
	5.60B
	5.65B
	2.60B
	2.50B
	3.85A
	3.80A

	6.Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	5.10C
	5.25C
	2.30C
	2.25C
	3.82A
	3.75A

	7. Dormex at 2%
	4.50D
	5.00D
	2.10D
	2.05D
	3.50B
	3.35B

	8.Urea at 1%+K2SO4 at 2%+ZnSO4 at 0.5%+Borax at0.3%+dormex at 2%
	5.60B
	6.00B
	2.70B
	2.75A
	3.85A
	3.70A


Means followed by the same letter / s within each column  during every season are not significantly different at 5% level.

Table (4): Macro nutrient elements in guava leaves as affected by foliar spray with some nutrients, dormex and their possible combination during 2003 and 2004 seasons.

	      % on the dry matter basis

Spray treatments
	N (%)
	P (%)
	K (%)
	Ca (%)
	Mg(%)

	
	2003
	2004
	2003
	2004
	2003
	2004
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	1.54

D
	1.56

E
	0.11

D
	0.12

D
	1.43

C
	1.50

C
	1.28

D
	1.33

D
	0.48

C
	0.51

C

	2. Urea at 1% 
	2.30

A
	2.28

A
	0.09

E
	0.10

E
	1.13

D
	1.16

D
	1.19

E
	1.20

E
	0.57

B
	0.61

B

	3. Potassium sulphate at 2%
	1.80

B
	1.82

C
	0.12

C
	0.14

C
	2.60

A
	2.66

A
	1.47

C
	1.45

C
	0.40

D
	0.39

D

	4. Zinc sulphate at 0.5%
	1.69

C
	1.72

D
	0.15

BC
	0.17

BC
	1.69

B
	1.74

B
	1.20

E
	1.20

E
	0.40

D
	0.41

D

	5. Borax at 0.3%
	1.52

D
	1.54

E
	0.16

BC
	0.17

BC
	1.48

C
	1.55

C
	1.31

D
	1.35

D
	0.59

B
	0.61

B

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	2.20

A
	2.23

A
	0.20

B
	0.19

B
	2.57

A
	2.50

A
	1.58

B
	1.60

B
	0.60

B
	0.63

B

	7. Dormex at 2%
	1.90

B
	1.92

B
	0.19

B
	0.18

B
	1.74

B
	1.78

B
	1.46

C
	1.44

C
	0.68

A
	0.71

A

	8. Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2%
	2.26

A
	2.25

A
	0.23

A
	0.22

A
	2.75

A
	2.80

A
	1.70

A
	1.74

A
	0.71

A
	0.75

A


Means followed by the same letter / s within each column during every season are not significantly different at 5% level.
Table (5): Micronutrient elements in guava leaves as affected foliar spray with some nutrients, dormex and their possible combinations during 2003 and 2004 seasons.
	           % on the dry matter basis

Spray treatments
	Fe (ppm)
	Mn (ppm)
	Zn(ppm)

	
	2003
	2004
	2003
	2004
	2003
	2004

	1.Control“Water spray” 
	152.30D
	136.00D
	73.00B
	72.00B
	41.00C
	44.00C

	2. Urea at 1% 
	130.00E
	136.00D
	66.00C
	64.00C
	36.00D
	35.00D

	3. Potassium sulphate at 2%
	170.50B
	169.00B
	62.50C
	61.00C
	42.00C
	40.00C

	4. Zinc sulphate at 0.5%
	178.90A
	175.00A
	63.00C
	62.00C
	64.00A
	62.00A

	5. Borax at 0.3%
	160.80C
	158.00C
	73.00B
	70.00B
	43.00C
	42.00C

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	181.50A
	175.00A
	75.00B
	73.00B
	62.00A
	60.00A

	7. Dormex at 2%
	171.30B
	169.50B
	95.00A
	94.00A
	51.00B
	50.00B

	8.Urea at 1%+K2SO4 at 2%+ZnSO4 at 0.5%+Borax at0.3%+dormex at 2%
	182.00

A
	176.40

A
	100.00

A
	97.00

A
	62.00

A
	60.00

A


Means followed by the same letter / s within each column during every season are not significantly different at 5% level.
Table (6): Fruit set percentage, and yield (number of fruits /tree and kg / tree) in guava trees as affected by foliar spray with some nutrients, dormex and their possible combinations during 2003 and 2004 seasons.  

	Spray treatments
	Fruit set (%)
	No. of fruits/ tree
	Fruit as (Kg) / tree

	
	2003
	2004
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	38.60G
	43.50G
	302.00E
	312.00E
	20.50D
	21.52D

	2. Urea at 1% 
	52.10D
	55.30D
	372.30C
	390.00C
	41.20B
	46.69B

	3. Potassium sulphate at 2%
	54.57C
	57.60C
	399.30B
	425.30B
	53.91A
	57.66A

	4. Zinc sulphate at 0.5%
	55.15C
	57.87C
	347.60D
	344.30D
	26.30C
	29.62C

	5. Borax at 0.3%
	43.63F
	47.87F
	345.30D
	341.30D
	27.60C
	28.90C

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	64.40A
	63.73A
	424.00A
	461.00A
	50.43A
	53.66A

	7. Dormex at 2%
	50.03E
	53.30E
	345.00D
	349.00D
	26.13C
	29.00C

	8.Urea at1%+K2SO4at 2%+ ZnSO4 at 0.5%+Borax at0.3%+dormex at 2%
	62.75B
	60.20B
	373.30C
	393.30C
	38.85B
	47.79B


Means followed by the same letter / s within each column during every season are not significantly different at 5% level.
Table (7): Fruit physical properties of guava as affected by foliar spray with some nutrients, dormex and their possible combinations during 2003 and 2004 seasons.
	                 Physical properties

Spray treatments
	Fruit weight (g)
	Fruit size (cm3)
	Fruit length (cm)
	Fruit  diameter (cm)
	Fruit shape index (L/D)

	
	2003
	2004
	2003
	2004
	2003
	2004
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	71.88D
	73.97

D
	69.50

D
	70.70

D
	6.37

D
	6.41

D
	5.00

D
	4.88

D
	1.27

C
	1.31

B

	2. Urea at 1% 
	121.94

B
	124.99

B
	118.50

B
	119.50

B
	6.15

E
	6.20

E
	4.67

E
	4.33

E
	1.43

B
	1.38

B

	3. Potassium sulphate at 2%
	135.01

A
	134.58

A
	131.50

A
	133.00

A
	8.15

A
	8.25

A
	5.53

A
	5.98

A
	1.47

B
	1.38

B

	4. Zinc sulphate at 0.5%
	79.79

C
	80.03

C
	76.90

C
	78.60

C
	6.71

C
	6.85

C
	5.26

C
	5.33

C
	1.28

C
	1.29

B

	5. Borax at 0.3%
	79.93

C
	81.68

C
	75.00

C
	78.30

C
	6.79

C
	6.87

C
	5.23

C
	5.29

C
	1.30

C
	1.30

B

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	110.66

B
	121.72

B
	107.60

B
	111.50

B
	8.30

A
	8.11

A
	5.33

C
	5.07

C
	1.56

A
	1.60

A

	7. Dormex at 2%
	79.74

C
	83.11

C
	76.70

C
	79.50

C
	7.39

B
	7.43

B
	5.42

B
	5.60

B
	1.36

B
	1.33

B

	8. Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2%
	114.07

B
	121.51

B
	100.50

B
	115.50

B
	7.40

B
	7.45

B
	5.43

B
	5.58

B
	1.36

B
	1.34

B


Means followed by the same letter / s within each column during every season are not significantly different at 5% level.

Table (8): Pulp weight (gm) and pulp thickness (cm) of guava fruits as influenced by foliar spray with some nutrients elements, dormex and their possible combinations during 2003 and 2004 seasons.
	Spray treatments
	Pulp weight (g)
	Pulp thickness (cm)

	
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	65.00D
	64.00D
	1.03E
	1.08E

	2. Urea at 1% 
	109.00B
	112.00B
	1.33B
	1.43B

	3. Potassium sulphate at 2%
	130.00A
	131.00A
	1.57A
	1.63A

	4. Zinc sulphate at 0.5%
	70.00C
	73.00C
	1.15D
	1.17D

	5. Borax at 0.3%
	71.00C
	75.00C
	1.13D
	1.17D

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	96.00B
	112.00B
	1.33B
	1.43B

	7. Dormex at 2%
	72.67C
	80.00C
	1.23C
	1.24C

	8. Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2%
	100.00B
	107.00B
	1.36B
	1.40B


  Means followed by the same letter / s within each column during every season are not significantly different at 5% level.

Table (9): Fruit chemical properties of guava fruits as influenced by foliar spray with some nutrient elements, dormex and their possible combinations during 2003 and 2004 seasons.
	Spray treatments
	TSS (%)
	Acidity (%)
	TSS: acid ratio
	Vitamin C(mg/100ml)

	
	2003
	2004
	2003
	2004
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	7.60D
	7.69D
	0.14C
	0.14C
	54.29D
	54.93D
	62.60D
	61.40D

	2. Urea at 1% 
	8.50B
	8.47B
	0.15B
	0.15B
	56.67D
	56.47D
	63.20D
	64.80D

	3. Potassium sulphate at 2%
	11.40A
	11.61A
	0.08D
	0.09D
	142.50A
	129.00A
	79.60C
	77.40C

	4. Zinc sulphate at 0.5%
	8.60B
	8.53B
	0.10D
	0.09D
	86.00B
	94.78B
	90.30B
	89.60B

	5. Borax at 0.3%
	7.55D
	7.60D
	0.14C
	0.13C
	53.93D
	58.46D
	88.50B
	86.00B

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	11.10A
	11.30A
	0.15B
	0.16B
	70.63C
	86.92C
	91.50B
	90.00B

	7. Dormex at 2%
	7.65D
	7.70D
	0.19A
	0.18A
	40.26E
	42.78E
	88.00B
	86.60B

	8. Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2%
	7.97C
	8.03C
	0.15B
	0.15B
	53.13D
	53.53D
	100.60A
	98.50A


Means followed by the same letter / s within each column during every season are not significantly different at 5% level.

Table (10): Reducing, non-reducing and total sugars percentages in guava fruits as influenced by foliar spray with some nutrients, dormex and their possible combinations during 2003 and 2004 seasons. 

	Spray treatments
	Reducing sugars (%)
	No reducing sugars (%)
	Total sugars %

	
	2003
	2004
	2003
	2004
	2003
	2004

	1. Control “Water spray” 
	2.00 E
	2.00E
	2.60 E
	2.50 E
	4.60 E
	4.50 E

	2. Urea at 1% 
	2.10 D
	2.15D
	2.90 D
	2.85 D
	5.00 D
	5.00 D

	3. Potassium sulphate at 2%
	3.30 A
	3.40A
	3.70 A
	3.65 A
	7.00 A
	7.05 A

	4. Zinc sulphate at 0.5%
	2.15 D
	2.25D
	3.00 D
	2.90 D
	5.15 D
	5.15 D

	5. Borax at 0.3%
	3.15 B
	3.10B
	3.40 B
	3.30 B
	6.55 B
	6.40 B

	6. Urea  at 1%+ K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% 
	3.10 B
	3.15B
	3.45 B
	3.40 B
	6.55 B
	6.55 B

	7. Dormex at 2%
	2.90 C
	3.00C
	3.05 C
	3.00 C
	5.95 C
	6.00 C

	8. Urea at 1% + K2SO4 at 2%+ ZnSO4 at 0.5% + Borax at 0.3% + dormex at 2%
	3.30 A
	3.30A
	3.70 A
	3.60 A
	6.90 A
	6.90 A


Means followed by the same letter / s within each column during every season are not significantly different at 5% level.

* According to the yearly Bull. Agric. Economic and Statistics Ministry of Agriculture and Land Reclamation of Egypt (2004).  
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