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ABSTRACT      
 

Two field experiments were conducted at the experimental farm station of the Faculty of Agriculture, 
Benha University, during early summer seasons of 2010 and 2011. This study is an attempt to improve 
vegetative growth, yield and fruits quality of sweet ananas melon plants using some natural extracts which  non 
toxic,  environmentally friendly , organic and costless. Therefore, sweet ananas melon plant (Cucumis melo var. 
reticulatus cv. Rodin hybrid) ‘Ananas’, were sprayed with yeast extract at 50 and 100 ml/L; amino acids at 2 and 
4 ml/L and Seaweed extract at 1.5 and 3 ml /L after 25 days from sowing . Treatments were done separately. 
spraying was repeated 4 times with intervals of 10 days after the first one. The results showed that, significant 
increase was existed in many morphological characteristics as stem length and diameter, number of formed 
branches and leaves /plant, fresh and dry weight of both stems and leaves, total leaf area /plant and specific leaf 
weight as well with all applied treatments at 60 days after sowing during the two seasons. Also, the yeast extract 
at 100 ml/L increased the number of branches /plant nearly two times of the control value. Moreover, the used 
treatments were highly increased concentration of chlorophyll a, b and carotenoids, minerals concentration ( N, 
P, K, Ca and Mg ) mg/g d.w and total sugars of ananas melon leaves at 60 days after sowing during the two  
seasons. Also, different applied treatments were increased early and total fruit yield in term of number, weight 
of early and total fruits per plant. Furthermore, fruit content of minerals concentration (N, P, K, Ca and Mg ) 
mg/g d.w. , TSS and total sugars compared with those of the control. The yeast extract at 100 ml/L and amino 
acids at 4 ml/L were the most effective treatments compared with other treatments in this respect . 
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INTRODUCTION 
 

Melon (Cucumis melo L.,family Cucurbitaceae) is a commercially an important horticultural vegetable fruit 
crop cultivated in temperate, subtropical and tropical regions worldwide. Melon was domesticated in the eastern 
Mediterranean region and West Asia at least 4000 years ago and subsequently spread into Asia, (Esteras et al., 
2011). During the long period of cultivation many types developed with many fruit shapes and with either sweet 
or non-sweet flesh. In Africa important variation occurs in Sudan and Egypt. Each country has its own specific 
melon cultivars and most of the crop is sold in local markets. Production for export has developed in the 
Mediterranean region, In Africa sweet melon is a luxury crop for urban markets, (Bekseev, 1998). 

Mature fruits of sweet melon cultivars are usually consumed fresh for the sweet and juicy pulp. Melon fruit 
enjoys widespread popularity among consumers owing to its taste and high nutritional value, (Majkowska-
Gadomska, 2009). The melons fruit  are naturally low in fat and sodium, have no cholesterol and provide many 
essential nutrients such as potassium, in addition to being a rich source in beta-carotene, vitamin C and  a good 
source of carbohydrates, (Lester, 1997and Grubben et al., 2004). 

Sweet ananas melon plant (Cucumis melo var. reticulatus cv. Rodin hybrid) ‘Ananas’, not a cantaloupe, 
honeydew, or muskmelon, but rather it is classified as an improved ananas variety.  The fruit Large oblong 
shape, slight net, rind green turning orange beige when mature, white interior. Extremely sweet, juicy and 
aromatic, (Pothour, 2007). 

In recent years, the world focused his attention to minimize environmental pollution and human health 
impacts, by reducing the use of synthetic fertilizers and chemicals in crops production. Especially, vegetables 
which eat fresh using natural alternatives, (IFAOM/SOEL, 2000 and FAO/TTC, 2001). 

Hence, the  goal of our research was to improve vegetative growth and yield as well as fruits quality of 
sweet ananas melon plants using some natural extracts which  non toxic,  environmentally friendly , organic and 
costless . 

In this respect, yeast treatments suggested to participate a beneficial role during growth and yield due to its 
cytokinins content (Barnett et al., 1990), improve the formation of flower initiation due to its effect on 
carbohydrates accumulation (Winkler et al., 1962). Also, it was reported about its stimulatory effects on cell 
division and enlargement, protein and nucleic acid synthesis and chlorophyll formation (Fathy and Farid, 1996). 
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Add to its contents of protective agent, i.e., sugars, proteins and amino acids and also several vitamins (Shady, 
1978). Improving growth and fruiting yield and overall quality of horticultural plants by yeast application was 
reported by (Fathy and Farid, 1996, El-Tohamy and El-Greadly,  2007 and  El-Desouky et al., 2011) 

Seaweed extract application for different crops was a great importance due to contains high levels of 
organic matter, micro elements (Fe, Cu, Zn, Co, Mo, Mn,and Ni), vitamins and amino acids and also, rich in 
growth regulators such as auxins, cytokinin and gibberellins (Blunden, 1991 , Crouch and Van Staden, 1994 and 
Khan et al., 2009). The beneficial effect of seaweed extract is a result of many components that may work 
synergistically at different concentrations (Fornes et al., 2002). In this respect, all the crude extracts of seaweed 
increased protein content in shoot systems; total soluble sugars and chlorophyll content in faba bean leaves. (El-
Sheekh and El- Saied, 1999). Exogenous application of seaweed extract has already been shown to enhance 
plant growth, yield and its quality by (Featonby and Van Staden, 1983, Sivasankari et al., 2006, Abdel 
Mawgoud et al., 2010 on watermelon ; Shehata et al., 2011 on Celeriac Plant and (Abou El-Yazied et al., 2012) 
on Snap Bean. 

Also, the requirement of amino acids in essential quantities is well known as a means have positive effects 
on plant growth, yield and overall quality of crops. 

Amino acids are fundamental ingredients in the process of protein synthesis, formation of vegetable tissue 
and chlorophyll synthesis, similar effect and findings about amino acids were indicated by Abo Sedra et al., 
2010 on strawberry and  El-Desouky et al., 2011) on tomato. 

 Amino acids are precursors or activators of phytohormones and growth substance (i.e., alternative routes of 
IAA synthesis exist in plants, all starting from Tryptophan (Marschner, 1995). The biosyntheses of cinamic 
acids (which are the starting materials for the synthesis of phenols) are derived from phenylalanine and tyrosine. 
Tyrosine is hydroxy phenyl amino acid that is used to build neurotransmitters and hormones). Amino acids also 
function in the synthesis of other organic compounds, amines, purines and pyrimidines, alkaloids, vitamins, 
enzymes, terpeniods and others (Pratelli and Pilot, 2007). Amino acids are important for pollination and fruit 
formation  (Stitt et al., 2002). 
 
Material And Methods 

 
Two field experiments were conducted at the experimental farm station of the Faculty of Agriculture, 

Benha University, during early summer seasons of 2010 and 2011. 
This work is an attempt to study the response of Sweet ananas melon plants (Cucumis melo var. reticulatus 

cv. Rodin hybrid) ‘Ananas’, to foliar application with some natural growth extracts. Also, to study the 
possibility of using such costless and safety methods for maximizing its growth, productivity and fruit quality  

Plants were sprayed 4 times with different assigned treatments, the first one was 25 days after sowing and 
repeated each 10 days by intervals randomized complete block design in three replicates was adopted herein. All 
cultural practices for growing ananas melon plants were performed as recommended by Egyptian Ministry of 
Agriculture. Treatments were as follows:  

1. Yeast extract at 50 and 100 ml/L.                   2. Seaweed extract at 1.5 and 3 ml /L. 
3. Amino acids mixture at 2 and 4 ml/L              1-The Control (distilled water).  
The seeds were brought by Agro Trade Agricultural Development Co. Cairo, Egypt and sown on the end of 

March during 2010 and 2011 seasons. Plants were sprayed with the same treatments (with 1ml/l of Tween 20 as 
a wetting and spreading agent) .  
 
 1- Yeast preparation: 

 
Using a technique allowed yeast cells (commercial soft yeast) to be grown and multiplied efficiently during 

conducive aerobic and nutritional conditions. To produce denovo beneficial bioconstituents (i.e., carbohydrates, 
sugars, proteins, amino acids, fatty acids, hormones and ……etc), hence allowed such constituents to release out 
of yeast cells in readily form by using two followed cycles of thawing and freezing.  

Such technique for yeast preparation based on:  
 Nutritional medium glucose and casein as 2 favorite sources of C, N and other essential elements (P, K, 

Ca, Mg, Fe. Mn, Zn, Cu, B and Mo as well as Na and Cl) in suitable balance.  
 Air pumping and adjusting incubation temperature.  
 Freezing for disruption of yeast cells and releasing their content. 
Procedure modified after (Abd EI-Rahim et al., 1988). Analysis of prepared yeast stock solution was: total 

protein (5.3%), total carbohydrates (4.7%), N (1.2%), P (0.13%), K (0.3%), Mg (0.013%), Ca (0.02%), Na 
(0.01%); micro-elements (ppm), Fe (0.13), Mn (0.07), Zn (0.04), Cu (0.04), 3 (0.016), .Mo (0.0003), IAA (0.5 
µg/ml) and GA (0.3 µg/ml). Such analysis were according to (Cotton, 1954) for N,P, and K determination, 
atomic absorption method of (Nelson, 1944) for mineral analysis, (A.O.A.C., 1990) for carbohydrate 
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determination, GLC method of (Vogel, 1975) for IAA and GAs  determination and method of (Fletcher and 
Mcullagh, 1986) for cytokinins bioassay.  

2- Seaweed extract:  seaweed extract product imported by Techno Green Comp. Group, Cairo, Egypt. 
contains minerals as( Fe, Zn, Cu, Mn and Mo), vitamins, enzymes, amino acids, sugars, and plant 
hormones,(i.e., auxins , cytokinins and  gibberellins) was used. 

3- Amino acids composition: DELFAN 10% L-α free amino acids is a brown liquid with PH of 5-5.5 and 
specific gravity of 1.12 g/ml. Also, it contains 18.4 % w/w Organic matter content, 10% w/w Free amino acids, 
3% w/w total nitrogen and 3% w/w organic nitrogen  was used as a source for amino acids mixture . It produced 
by Trade Corporation International Company Madrid and imported by Techno Green Comp. Group, Cairo, 
Egypt. 

 
Its amino acids content (g amino acids/ 100 g muestra) as follows:  

Aspartic  2.3 Glutamic 4.2 Serine 2.8 
Glycine 4.6 Histidine 0.3 Argnine 2.6 
Threionine  1.2 Alanine 2.5 Proline 2.8 
Tyrosine 0.9 Cystine 0.2 Valine 1.8 
Methionine 0.2 Iso-Leucine 1.1 Leucine 2.1 
Phenyl-alanine 1.1 Hidroxiproline 2.7 Lysine  1.1 

 
Experimental parameters: 
 
1)Morphological characteristics: 

 
Different morphological characteristics of ananas melon plants at 60  days after sowing were measured and 

calculated. Nine plants from each treatment were randomly taken for measurements. 
 The following characteristics were inspected: 
- Plant length (cm).                               - Stem diameter (cm) at the first internode.   
- Number of branches / plant.               - Number of leaves / plant. 
- Total fresh  and dry weight of  main stem , branches and leaves (g) / plant. 
- Total leaf area (cm2) / plant using the disk method according to (Derieux et al., 1973). 
- Specific leaf weight/plant (mg/cm2) was calculated according to the following equation: 

Specific leaf weight/plant (mg/cm2) = 
Leaves dry weight g/plant 

Leaf area /plant (cm2) 

 
2) Photosynthetic pigments:  
 

Chlorophyll a, b and carotenoids were calorimetrically determined in the anans melon leaves at 60 days 
after sowing during 2011 season according to the methods described by (Wettstein, 1957) and calculated as 
mg/g fresh weight. 
 
3) Flowering characteristics:  
 

For studying the flowering behavior of the various treatments on the sweet ananas melon, nine plants per 
each treatment were randomly taken, labeled and the following data were recorded:  
 
a) Start of flower anthesis (days):  
 
Number of days passed from sowing till anthesis of the first flower on ananas melon.  
 
b)Total number of perfect flowers / plant:  
 

The total number of the opened perfect flowers per plant through the season were recorded for each 
treatment of ananas melon plants. 
 
4) Fruit yield and yield components:  
 

All harvested fruits (in the marketable color i.e., at the pink to light red stages) of the sweet ananas melon 
fruits from each treatment all over the season were used to calculate the following parameters :- 
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a) Early yield:  
 

Data of the first four pickings in the two seasons were used to calculate the    following. 
(i) Number of early fruits / plant: Fruits number of early two pickings from plants of each treatment was 

divided by the number of plants in the same treatment. 
(ii) Early yield (g) / plant: The fresh weight of early two pickings per treatment was divided by the number 

of plants in the same treatment. 
 
b) Total yield: 

 
(i) Total number of fruits / plant: The number of all harvested fruits per each treatment divided by the 

number of plants in the same treatment. 
(ii) Total yield (kg) / plant: The fresh weight of all harvested fruits per treatment divided by the number of 

plants in the same treatment. 
(iii) fruits setting percentage: was calculated according to the following equation: 

% of setted fruits = 
No. of  fruits / plant 

X 100 
No. of perfect flowers / plant 

(Wareing and Phillips, 1981) 
 

Chemical analysis:   
 
Total nitrogen, total nitrogen was determined in the dry matter of ananas melon leaves at 60 days after 

sowing and in fruits at the marketable stage at the midseason during 2011 season, by using wet digestion 
according to (Piper, 1947), using microkjeldahl as described by (Horneck and Miller, 1998), then calculated as 
mg/g dry weight.  Phosphorus, It was determined colorimtrically according to the method of (Sandell, 1950) and 
calculated as mg/g dry weight.  Potassium, It was determined by the flame photometer model Carl-Zeiss 
according to the method described by (Horneck and Hanson, 1998) and calculated as mg/g dry weight. Calcium 
and Magnesium,Calcium and Magnesium were determined by versinate, using ammonium periorate and 
Eriochrome Black T as indicator, respectively, according to (Jackson, 1967) and calculated as mg/g dry weight. 
The total sugars expressed as glucose were determined colorimetrically according to the method of (Dubois et 
al., 1956 and A.O.A.C., 1990). Total soluble solids:was measured in the juice of fruits by using a hand 
Refractometer. 
 
Statistical analysis:  
 

All data obtained during both seasons of study were subjected to analysis of variance and significant 
differences among means were determined at 5% level of significance according to (Snedecor and Corchran, 
1972). 
 
Results And Discussion 
 
1.Vegetative  growth characteristics : 
 
1.1. Plant length, stem diameter and fresh weight of branches and leaves: 

 
Data in Table 1 clearly indicate that all applied treatments significantly increased plant length, stem 

diameter and fresh weight of each of both stems and leaves of sweet ananas melon compared with those of the 
control at 60 days after sowing during 2010 and 2011 early summer seasons. 

The exception was that insignificant increases that existed in plant length with Yeast extract at 50 ml/L and 
Amino acids at 2 ml/L  during 2011 season .  

The most superior treatment was the yeast extract at 100 ml/L followed by seaweed at 3 ml/L then amino 
acids at 2 ml/L respectively at the two seasons. These results are of great interest, because at this early stage of 
growth great simulative effects existed with various applied treatments. Hence, that could be prolonged to the 
advanced growth stages including each of flowering and the final fruit yield as well as quality of yielded fruits. 
Also, of interest to note that increase of stem diameter may be accompanied with basic anatomical modification 
in different stem tissues especially phloem and xylem . Therefore, that could be accompanied with great 
variations in the nature of ananas melon branching. Besides, increasing of stem diameter accompanied with 
increasing of plant height means that applied treatments lead to vigorous growth and more healthy ananas melon 
plant.  
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In addition, increment of shoots (stems & leaves) fresh weight due to increases of number of both branches 
and leaves and the total leaf area as mentioned later. Increment of leaf characteristics (number and area) as well 
as their content of photosynthetic could be a basic for increasing the photosynthetic efficiency. These results are 
in agreement with those found by El-Tohamy and El-Greadly,  2007, El-Desouky et al., 2011 for Yeast , Abo 
Sedra et al., 2010 , El-Desouky et al., 2011 for amino acids , Featonby and Van Staden, 1983, Sivasankari et al., 
2006 , Abdel Mawgoud et al., 2010, Shehata et al., 2011 and Abou El-Yazied et al., 2012) for seaweed  

An advantageous effect of yeast preparation could be due to it's essential bioconstituents, i.e., carbohydrate , 
protein, hormones (GAs, IAA, cytokinins) and vitamins as well as minerals content (analysis of yeast 
preparation presented in previous part of this work). Besides, it might be due to it's cytokinins content (Robert, 
1976 and Barnett et al., 1990); it's stimulatory effect on cell division and enlargement, protein and carbohydrate 
synthesis as well as chlorophyll formation (Kraig and Haber, 1980, Castelfranco and Beale, 1983, Spencer et al., 
1983 and Fathy and Farid, 1996).  

On the other hand, beneficial effect of exogenous seaweed treatment on the studied constituents might be 
due to  contains high levels of organic matter, micro elements, vitamins and amino acids and also, rich in growth 
regulators such as auxins, cytokinin and gibberellins (Blunden, 1991, Crouch and Van Staden, 1994 and Khan et 
al., 2009). 

Concerning the promotional effect of amino acids  treatment might be due to it's beneficial role in the 
process of protein synthesis, formation of vegetable tissue and chlorophyll synthesis, similar effect and findings 
about amino acids were indicated by Abo Sedra et al., (2010) on strawberry and  El-Desouky et al., (2011) on 
tomato. 

 Amino acids are precursors or activators of phytohormones and growth substance (i.e., alternative routes of 
IAA synthesis exist in plants, all starting from Tryptophan (Marschner, 1995) .The biosyntheses of cinamic 
acids (which are the starting materials for the synthesis of phenols) are derived from phenylalanine and tyrosine. 
Tyrosine is hydroxy phenyl amino acid that is used to build neurotransmitters and hormones). Amino acids also 
function in the synthesis of other organic compounds, amines, purines and pyrimidines, alkaloids, vitamins, 
enzymes, terpeniods and others (Pratelli and Pilot, 2007) 
 
Table 1: Effect of different applied treatments on some morphological characteristics of  sweet ananas melon plants at 60 days after sowing   
             during 2010 and 2011 seasons. 

Characters 
 
 
    Treatments 

Plant length (cm) Stem diameter 
(mm) 

Stems fresh 
weight (g/plant) 

Leaves fresh 
weight (g/plant) 

Shoots fresh 
weight (g/plant) 

Seasons
2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

1. Yeast extract at 50 ml/L. 106.0 99.3 9.7 11.0 112.7 105.7 212.3 238.3 325.0 344.0
2. Yeast extract at 100 ml/L. 113.8 134.0 13.0 15.8 124.8 143.6 274.7 296.8 399.5 440.4
3. Seaweed extract at 1.5 ml/L. 100.4 116.5 9.2 14.0 98.8 121.5 194.4 211.5 293.2 333.0
4. Seaweed extract at 3 ml/L. 112.5 121.2 8.6 10..0 113.2 128.2 236.5 243.4 349.7 371.6
5. Amino acids at  2 ml/L. 96.2 104.4 7.9 9.2 102.7 116.7 223.4 217.6 326.1 334.3 
6. Amino acids at 4 ml/L. 107.7 111.4 8.7 9.5 110.5 108.3 193.7 208.5 304.2 316.8
7. Control (distilled water) 89.3 102.7 7.4 8.3 84.3 98.4 164.0 187.7 248.3 286.1
L.S.D.    0.05 4.68 3.49 0.32 0.53 10.34 6.12 13.15 17.48 34.15 23.18

 
1.2. Branches and leaves characteristics:  

 
As shown in Table 2 different estimated growth characters such as number of branches and leaves and leaf 

area per plant were increased to reach the 5% level of significance with different applied treatments at 60 days 
after sowing during the two growing seasons compared with those of the control. Also, it could be noticed that 
each of yeast extract at 50 ml/L and at 100 ml/L as well increased number of branches nearly two times of the 
control values. Here the yeast extract 100 ml /L treatment gave the highest branches number reached to 6.5 and 
7.4 / plant during 2010 and 2011seasons, respectively, meanwhile were 3.7 and 4.3 branches per plant in case of 
control plants. In this respect, increasing of formed branches on growing plant could be reversed upon many 
other characters such as number of leaves, leaf area, leaves dry weight, flowering and finally the yielded fruits 
.With regard to number of leaves it could be also noticed that nearly behaved as the same as the number of 
branches. Since, the yeast extract at 100 ml/L gave the highest values, since increase in leaves number reached 
nearly two times of control values in the two assigned seasons.  

Regarding, the total leaf area per plant it is also behaved as the same as the above mentioned characteristics. 
Since, all applied treatments showed its high significant increase, its maximum value obtained with the yeast 
extract at 100 ml/L treatment. Increment of leaf area is of great interest because that could be reflected upon the 
efficiency of photosynthesis by accumulating more assimilates and high rates of their translocation specially 
toward formed fruits. Also, it could be noticed that increment of this area was preceded with high number of 
branches and leaves as well.  

In this regard, (Fathy et al., 2000 and El-Desouky et al., 2011) found that spraying tomato plants with  yeast 
preparation significantly increased  plant length , leaves No./plant, branching and leaf area / plant.  
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(Saeed et al.,  2005)  on soybean found that treatments of amino acids significantly improved growth 
parameters of shoots and fresh weight . 

Also, (Abdel Mawgoud et al., 2010) have shown that application of seaweed extract at concentrations of 1, 
2 and 3 g/L increased the response of all growth parameters of Watermelon. 

 
Table 2: Effect of different applied treatments on number of branches and leaf characteristics of sweet ananas melon plants at 60 days after   
              sowing during 2010 and 2011 seasons.  

Characters 
 
 
    Treatments 

No. of branches 
/plant

No. of 
leaves/plant

Leaf area /plant (cm2) Specific leaf weight/plant 
(mg/cm2) 

Seasons 
2010 2011 2010 2011 2010 2011 2010 2011

1. Yeast extract at 50 ml/L. 5.2 6.5 52.5 58.3 1956.0 2053.7 24.59 26.10 
2. Yeast extract at 100 ml/L. 6.5 7.4 64.8 77.8 2331.4 2521.8 26.42 27.56
3. Seaweed extract at 1.5 ml/L. 4.4 5.1 45.5 56.0 1984.3 2180.4 23.03 22.01
4. Seaweed extract at 3 ml/L. 6.0 5.4 54.9 51.4 2033.0 1896.3 26.46 24.94
5. Amino acids at  2 ml/L. 5.7 6.5 53.6 65.6 1987.4 2116.4 23.35 25.37
6. Amino acids at 4 ml/L. 5.4 4.9 51.4 68.8 2130.6 2318.0 24.08 24.81
7. Control (distilled water) 3.7 4.3 37.7 44.4 1785.5 1897.5 22.12 23.24
L.S.D.    0.05 0.27 0.41 4.74 6.22 137.86 103.91 0.31 0.67

 
1.3 Branches,  leaves, Dry matter and Photosynthetic pigments: 

 
Data in Tables 3 illustrate that all applied treatments increased dry weight of branches and leaves at 60 days 

after sowing during the two growing seasons. As regards leaves dry weight, of interest to note that all applied 
treatments increased it to reach the 5% level of significance. These data go will with the previously mentioned 
possibility for increasing yielded fruits. Since, vigorous growth of sweet ananas melon plants as affected by 
different applied treatments was the perment result during this early stage of growth. 

Also, these data will interpret those data about flowering and will answer many questions specially why 
ananas melon plants treated with yeast extract at 100 ml/L flowered earliest than the control.  

Moreover, the calculated data of each of leaf area ratio and specific leaf weight as shown in Tables 3 could 
be support the above mentioned date about vigorous growth of ananas melon plants as affected by the assigned 
treatments specially the yeast extract at 100 ml/L .  

Same data also evidently confirmed the stimulatory and significantly effects of different applied treatments 
upon dry matter production and accumulation in leaves and branches In general, data in Table (3) not only 
being a direct results for that vigorous growth obtained in Tables 1&2 but also could be considered an indicator 
for expectable high yield of fruits. These results are in agreement with those obtained by (El-Tohamy and El-
Greadly, 2007, El-Desouky et al., 2011 for Yeast, Abo Sedra et al., 2010,  El-Desouky et al., 2011 for amino 
acids, Abdel Mawgoud et al.,  2010, Shehata et al., 2011 and Abou El-Yazied et al., 2012) for seaweed . 

On the other hand, data presented in Table 3 clearly indicate the effect of different applied treatments on 
increasing each of chlorophyll a, b and carotenoids concentrations compared with the control at 60 days after 
transplanting during 2011season. Also, treatment of yeast extract at50 and 100 mg/L was more efficient in this 
respect followed by Amino acids at  2 ml/L.  

 
Table 3: Effect of different applied treatments on dry matter distribution and photosynthetic pigments concentration  of of  sweet ananas  
              melon plants at 60 days after sowing 

 Characters 
 
   Treatments 

Branches 
(including main 

stem) dry 
weight g/plant 

Leaves dry
weight g/plant 

Total dry weight
g/plant 

Chlorophyll  
Chlorophyll 

A + b 
 

Carotenoids

A b 

2010 2011 2010 2011 2010 2011 2011 2011 2011 2011 

1. Yeast extract at 
50 ml/L. 

15.0 14.3 48.1 53.6 63.1 67.9 1.08 0.85 1.93 0.81 

2. Yeast extract at 
100 ml/L. 

18.2 21.4 61.6 69.5 79.8 90.9 1.16 0.91 2.07 0.82 

3. Seaweed extract 
at 1.5 ml/L. 

12.8 16.5 45.7 48.0 58.5 64.5 0.71 0.57 1.28 0.66 

4. Seaweed extract 
at 3 ml/L. 

16.4 15.6 53.8 47.3 70.2 62.9 0.74 0.58 1.32 0.58 

5. Amino acids at  2 
ml/L. 

14.1 15.5 46.4 53.7 67.9 69.2 0.90 0.64 1.54 0.66 

6. Amino acids at 4 
ml/L. 

15.3 16.0 51.3 57.5 66.6 73.5 0.96 0.75 1.49 0.67 

7. Control (distilled 
water) 

12.2 14.1 39.5 44.1 51.7 58.2 0.69 0.53 1.22 0.61 

L.S.D.    0.05 1.12 0.87 4.13 3.46 8.24 5.75 - - - - 
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These results are of great interest, because they are lightly considered direct reason for the more dry matter 
production and distribution in shoots of sweet ananas melon plants as affected by different applied treatments. 

In this respect , (Fathy et al., 2000 and El-Desouky et al., 2011) concluded that spraying tomato plants with  
yeast preparation significantly increased dry matter accumulation and  photosynthetic pigments. Application of 
seaweed extract increased chlorophyll content (Whapham et al., 1993 and Thirumaran  et al., 2009 ). 

(Shehata et al., 2011) indicated that spraying seaweed extract tended to have the highest values from plant 
height, fresh and dry weight , photosynthetic pigments of celeriac plant. 

(Abo Sedra et al., 2010) on strawberry reported that spraying of amino acids significantly increased 
vegetative growth expressed as plant height and dry weight . 
 
2. Minerals and total sugars concentration: 

 
Data in Table 4 illustrate that all applied treatments were effectively increased N, P, K, Ca and Mg 

concentrations of treated plants compared with those of untreated one at 60 days after sowing during 2011 
season,  The simulative effect of these treatments might be due to the higher mineral metabolic requirements to 
face the higher obtained vigorous growth and yield potentialities there by more minerals uptake and 
translocation .Notice data of growth and yield. Here, it could be concluded that increase of leaf area and 
photosynthetic pigments as well as increment of dry matter accumulation in leaves reverse the stimulatory 
effects of these elements on the efficiency of photosynthesis process, hence more photosynthates being created 
as well as enhancement of minerals translocation from roots to leaves .In this connection, the highest value was 
obtained when plants treated with yeast extract. As regard to the advantageous of yeast preparation could be due 
to it's essential bionconstituents, i.e. carbohydrate, protein, hormones especially cytokinins and auxins, and 
vitamins as well as mineral content (El-Tohamy and El-Greadly, 2007) ,the applied treatments may prevent the 
oxidative degeneration of IAA and consequently increases the level of IAA in plants. Such increase causes an 
enhancement of plant growth and mineral nutrients uptake and translocation or partially due to that sugar acts as 
an osmoregulator in plant cell; the process that participates in enhancing mineral uptake and translocation in 
plants and consequently the higher concentration of mineral in plant tissues (Brown et al., 1993). 

As for the total sugars, data in Table 4 clearly indicate that total sugars in sweet melon leaves was highly 
increased with different applied treatments during 2011season at the time of determination (60 days after 
sowing) compared with this of the control. 

In this respect, increasing of total sugars with different applied treatments consider as a direct result of 
increasing both photosynthesis rate and efficiency. Also, that was preceded with large photosynthetic area Table 
(2) and high concentration of photosynthetic pigments Table 3 as well under the various treatments but reached 
its maximum with yeast extract at 100 ml/L. Such promotional effect of applied treatments on totat sugars 
concentration could be due to their similar effect on photosynthetic pigments, and number of leaves, surfaces of 
photo-assimilation. Thereby the capacity of Co2 fixation and carbohydrates synthesis (Dicknson et al., 1991). 

In addition, increment of sugars in ananas melon leaves with different applied treatments considered a 
direct result of the obtained vigorous growth that being accompanied with high  photosynthetic 
efficiency.Thereby, plants with this case of vigorous growth could be give high yield with high quality. Once 
again, treated plants with these treatments were of the higher sugars concentration might be exported sufficient 
sugars at early stages.Those essentially required for fruit setting activities. Moreover, sugars have important 
roles as cellular protective or osmoregulators agent, they protected proteins and enzymes against denaturation, 
as well as basic substrate for ATP synthesis (Frank, 1990). 

 
Table 4: Effect of different applied treatments on some minerals and Total sugars (mg/g D.W.) concentrations in ananas melon leaves at 60  

     days after sowing during  2011 season. 
 Characters 
 
   Treatments 

 
N 
 

 
P 
 

 
K 
 

 
Ca 

 

 
Mg 

 

Total sugars 

1. Yeast extract at 50 ml/L. 52.9 48.3 29.7 26.8 3.7 82.4 
2. Yeast extract at 100 ml/L. 63.1 53.5 27.3 34.0 4.5 104.3 
3. Seaweed extract at 1.5 ml/L. 49.0 45.8 27.6 27.7 2.9 76.8 
4. Seaweed extract at 3 ml/L. 54.6 47.6 36.0 24.5 3.0 83.3 
5. Amino acids at  2 ml/L. 47.8 43.4. 25.5 35.6 3.4 92.0 
6. Amino acids at 4 ml/L. 67.6 52.8 33.2 28.7 4.3 86.6 
7. Control (distilled water) 42.9 45.7 24.1 25.6 2.1 74.9 

 
At the same trend, (Fathy et al., 2000 and El-Desouky et al., 2011) reported that spraying tomato plants 

with  yeast preparation significantly increased mineral content (P, K, Ca and Mg), carbohydrate and sugar 
contents.  

(Shehata et al.,  2011) mentioned that spraying seaweed significantly increased P, K and  total sugar content 
of leaves of celeriac plant. 
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(Abo Sedera et al., 2010) concluded that spraying strawberry plants with amino acids at 0.5 and 1.0 g/L 
significantly increased total nitrogen, phosphorus and potassium in plant foliage as well as total  sugars content 
compared to the control treatment. 

 
3. Reproductive characteristics: 

 
3.1.Flowering and yield component characteristics: 

 
As shown in Table 5 all applied treatments significantly decreased number of days required from seed 

sowing up to starting of flower anthesis of treated plants, hence induced them to flower earlier than untreated 
ones. Furthermore, early fruits (fruit No./plant) and early yield / plant) were significantly increased with 
different applied treatments. The most effective treatment in this respect were yeast extract at 100 ml/L followed 
by amino acids at 4 ml/L. Here, days of earliness were 10.6 and 8.1 for yeast extract at 100 ml/L and 9.5 and 7.5 
for amino acids at 4 ml/L respectively during 2010 and 2011 seasons. Also it could be noticed that these days of 
earliness existed with different used treatments reached to the level of significance 5% during the two seasons. 
These days of earliness could be followed by rapid development and growth of setted fruits thereby, earliness in 
ripened ananas melon fruits being expected .Earliness of yielded fruits in ananas melon plant consider of great 
interest, because that will suit early marketing of such fruits. 

The finding of great interest because it enables farmers to sell big part of ananas melon fruits earlier with 
high prices. Enhancing effect of such treatments on ananas melon on early yield was mainly due to their 
promotional effect on fruit setting and number of fruits/plant rather than fruit weight. This also, could be due to 
the pronounced enhancable effect of the same treatments on growth behavior, metabolic activity (chlorophyll 
and carbohydrates content), mineral and the others bioconstituents, content. All of them positively correlated 
with early fruit yield.  

With respect to the number of perfect flowers/plant, it was significantly increased with most applied 
treatments during the two grown seasons. Increment the numbers of perfect flowers with most applied 
treatments were followed also by increasing of total fruits number. That means that was preceded with high 
percentages in setted fruits. That was the case, since as shown in Table 5 yeast extract at 100 ml/L. gave the 
highest values of total fruits number and weight / plant and the percentages of fruit setting as well when 
compared with different tested treatments. This was reflected on the abortion of flowers which  surly decreased. 
Again, it could be concluded that increasing in perfect flowers setting percentages of in turn enhancement of 
fruit setting  obtained with different applied treatments may be due to increase of total carbohydrates, protein 
and mineral concentrations in the leaves (source) as well as the endogenous auxins, especially at full blooming 
and setting stages.  

also, of interest to note that fruit yield and its components of sweet anans melon were highly increased as 
affected by different applied treatments. All applied treatments significantly increased No. of fruits and fruits 
fresh weight (g) / plant compared with the control during the two growing seasons. 

The same data in Table 5  reveal that the highest total fruits No./ plant and total yield g/ plant were obtained 
with yeast extract at 100 ml/L. treatment. Also, it could be noticed that these increment of total yield and its 
component values related to the control reached to nearly two times of control values with the applied 
treatments during the two seasons.  

Here, of interest to note that different treatments increased that part of assimilates as shown in table  2   
being allocated to the economic part of ananas melon plant, i.e., fruits. These results are of great interest because 
they mean that used treatments not only increased dry matter accumulation in shoots but also that existed in 
fruits. That in other meaning strictly proved that the applied treatments obviously increased the efficiency of 
photosynthesis in plants treated with them. In addition, this stimulation of fruits production considered as a 
direct result of that vigorous growth including the photosynthetic area and photosynthetic pigments in leaves of 
sweet ananas melon plants during different stages of growth. 

 Once again, plants of these treatments were of the highest sugar content might be exported sufficient sugars 
at early stages, those which essentially required for fruit setting activities, (Patrick, 1988, Marcelis, 1993c and 
Patrick, 1993). Moreover, the inducible effect of the applied treatments on early fruit setting might be also due 
to their protective effect on the most sensitive reproductive organs (pollen grains and ovules) and their viability 
and, in turn, the efficiency of fertilization process and their associated hormonal stimulation. 
 
3. 2. Minerals, total soluble solids and total sugars content in ananas melon fruits: 

 
With regard to the minerals, total soluble solids and total sugars concentrations in sweet ananas melon fruits 

data in Table 6 clearly indicate that most of applied treatments highly increased minerals (i.e., N, P, K, Ca and 
Mg) , total soluble solids and total sugars concentration in the marketable ananas melon fruits.  
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Table 5: Effect of different applied treatments on flowering and fruits yield component of  sweet ananas melon plants during 2010 and 2011 seasons. 

                Characters 
 
 
         Treatments 

Start of 
flower anthesis 

(days) 

No. of perfect
flowers / plant 

Early fruits yield Total fruits yield Fruit setting 
(%) No. / plant g/plant No. / plant g/plant 

Seasons 
2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011

1. Yeast extract at 50 ml/L. 41.1 38.9 11.6 12.3 1.6 2.4 1174.6 2492.8 3.8 4.7 3360.9 4920.6 32.8 38.2 
2. Yeast extract at 100 ml/L. 36.6 38.2 12.7 12.9 2.3 2.3 2596.3 2947.0 4.8 5.1 5575.6 6320.5 37.8 39.5 
3.Seaweed extract at 1.5 ml/L. 42.8 43.0 12.4 11.8 1.9 1.6 1187.4 1235.4 4.5 3. 8 4480.5 3690.1 36.3 32.2
4. Seaweed extract at 3 ml/L. 39.4 41.4 11.8 12.7 2.0 1.1 2213.9 1275.4 4.6 4.1 4760.4 4980.9 39.0 32.3 
5. Amino acids at  2 ml/L. 38.2 39.5 12.5 10.8 2.5 2.3 2474.7 2665.8 4.1 3.7 5080.7 3975.7 32.8 34.26 
6. Amino acids at 4 ml/L. 37.7 38.8 11.9 12.5 2.1 2.2 27095.4 2795.3 4.3 4.7 5350.0 5225.8 36.1 37.6
7. Control (distilled water) 47.2 46.3 11.2 10.4 - - - - 3.1 3.3 2949.8 3265.3 27.7 31.7 
L.S.D.    0.05 2.75 2.13 0.21 0.13 0.31 0.41 137.86 116.40 0.54 0.37 211.85 324.23 3.08 2.47 

 
The above mentioned results evidently indicate that the applied treatments were greatly increased the ability 

of ananas melon fruits as sink organs. So, absorption of these elements, their translocation into fruits being 
highly stimulated under such treatments.  

Also, the same data clearly indicate that increasing the minerals content in ananas melon fruits was 
positively and greatly correlated with minerals and bioconstituents composition of vegetative organs (i.e., 
leaves), which induce the most active metabolically case and the most effective internal mechanism (carotenoids 
and phenols). At the same time, accompanied those with the best morphological, minerals status. Such results 
indicate the stimulative effect of the applied treatments to enhance internal metabolically mechanism of ananas 
melon plant during the summer season towards maximizing its growth and productivity. 

These results are in agreement with those found by (El-Tohamy and El-Greadly,  2007,  El-Desouky et al.,  
2011 for Yeast, Abo Sedra et al., 2010, El-Desouky et al., 2011 for amino acids, Shehata et al., 2011 and Abou 
El-Yazied et al., 2012) for seaweed. 

In other words, the obtained positive bioconstituents responses are the result of increasing leaf area and its 
reversion upon increasing the net photosynthesis per unit of leaf area. Also, such promotional effect of these 
treatments on sugars concentration in ananas melon fruits, could be due to their similar effect on chlorophyll 
content,  number of leaves and total leaf area (surfaces of photo-assimilation), as well as their capacity of CO2 
fixation and carbohydrates synthesis compared with photosynthesis efficiency of control plants. 

Here, it must mentioned that increasing such constituents in sweet ananas  fruits consider very important 
since applied treatments made ananas melon fruits with high nutritive value, i.e. , for human consumption. 
 
Table 6: Effect of different applied treatments on some minerals, total sugars (mg/g D.W.) and total soluble solids(%) concentrations in  
              sweet ananas melon fruits during  2011 season.  

Characters 
 
   Treatments 

 
N 
 

 
P 
 

 
K 
 

 
Ca 

 

 
Mg 

 

 
Total soluble solids 

(%) 

Total sugars 

1. Yeast extract at 50 ml/L. 47.2 55.6 36.9 33.8 5.6 11.8 102.8 
2. Yeast extract at 100 ml/L. 57.7 64.8 47.4 47.2 5.3 13.7 113.2 
3. Seaweed extract at 1.5 ml/L. 43.8 51.7 36.9 33.5 4.6 11.5 83.4 
4. Seaweed extract at 3 ml/L. 52.2 59.4 35.9 37.4 5.0 11.9 95.0 
5. Amino acids at  2 ml/L. 55.9 61.6 35.7 45.3 4.5 10.8 84.9 
6. Amino acids at 4 ml/L. 54.5 57.5 45.0 36.2 4.7 13.4 102.7 
7. Control (distilled water) 46.0 49.1 35.3 32.6 3.4 9.6 83.1 

 
In this respect, promoting the results of the previous results, (Fathy et al., 2000 and El-Desouky et al.,  

2011) concluded that spraying tomato plants with  yeast preparation significantly increased mineral content (P, 
K, Ca and Mg), carbohydrate and sugar contents and consequently enhanced  fruiting, yield and fruit quality. 
(Rathore et al., 2009) on soybean observed increases in yield as well as N, P and K with application of seaweed 
extract. 

(Gajewski et al., 2008) on Chinese cabbage revealed that application of Goteo(an organicmineral fertilizer 
which contains algae extract increased yield, marketable heads as well as vitamin C content compared to the 
untreated cabbage. 

(Arthur et al., 2003 and Zodape et al., 2010) indicated that application of seaweed extract significantly 
increased seed yield and pod weight as well as improved nutrional values of seeds, i-e., protein and 
carbohydrates. 

(Abo Sedera et al., 2010) concluded that spraying strawberry plants with amino acids at 0.5 and 1.0 g/L 
significantly increased total nitrogen, phosphorus and potassium in plant total yield, weight, TSS, vitamin C and 
total sugars content of fruits compared to control treatment. 
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Conclusion:  
 

Finally, it could be concluded with spraying ananas melon plants (during early summer season) 4 times 
with yeast extract at 100 ml/L for maximizing morphological, and physiological characteristics as well as 
flowering, yield and fruit quality of sweet ananas melon plants.  
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