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      HIS STUDY was conducted during two successive seasons 2013 
…. and 2014 in private orchard at El-Behiera governorate (Latitude: 
30.9833 Longitude: 30.2000), Egypt, to study the effect of spraying 
Moringa leaf extract, as a safe natural product compared to other 

substances on yield and fruit quality of 15-years-old Navel orange 
trees (Citrus sinensis) budded on Sour Orange (Citrus aurantium, 
L.Osbeck). Treatments used were; control (spraying with tap water), 
moringa leaf extract (MLE) at 3, gibberellic acid (GA3) at 30 ppm, 
chelated calcium (Ca) at 0.5%, and potassium nitrate (KNO3) at 1%. 
They were sprayed at full bloom stage, fruit set, at last week of June 
and at complete mature stage. The obtained results revealed that, 
treatments in general improved significantly Navel orange fruit set, 
where GA3 and MLE treatments gave the highest value. The highest 

yield was induced by MLE followed by other treatments.  While, 
MLE treatment gave the lowest fruit peel firmness compared to other 
ones. In addition, MLE and GA3 treatments increased juice percentage 
and gave the highest TSS %. On the other hand, MLE treatment 
increase significantly juice acidity compared to the other treatments. 
Moreover, KNO3 treatment gave the highest values of nitrite and 
nitrate in fruit juice, while GA3 and MLE treatments were the lowest. 
KNO3 and MLE significantly increased leaf N and K contents. 

Whereas, treatments in this study had insignificant effect on leaf P% 
content in both seasons. Thus, overall, based on the current results, 
moringa leaves extract can be used at rates of 3% to stimulate the 
biomass production of Washington navel orange trees yield, enhance 
leaf mineral content and some physical and chemical characteristics. 

 
Keyword: Navel Orange, Moringa extract, GA3, KNO3, Ca, Yield, 

Fruit quality. 

 
 

Citrus are widely distributed for its high nutritive value and economic 

importance. It takes the first in Egypt and the second after grapes in the world. 

Navel orange is a popular fresh fruit due to its seedless, large size, flavor and 

aroma characteristic (Wardowski et al., 1985).  
 

Synthetic compounds used to enhance plant productivity and fruit quality are 

highly polluting, unsafe and much more costly. Consequently, there is 
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continuous need to search for safe natural sources alternative of plant nutrients 

and natural growth regulators Phiri ( 2010).  

 

 Moringa oleifera (family: Moringaceae) is one of such alternatives, being 

investigated to ascertain its effect on growth and yield of crops and thus can be 
promoted among farmers as a possible supplement or substitute to inorganic 

fertilizers Phiri (2010). Fresh Moringa oleifera  leaves have been shown to have 

high zeatin content. Moringa leaves collect ted from various parts of the world 

were found to have high zeatin concentrations (up to 200 mcg/g) of leaves  (Fuglie 

2000). Cytokinins are naturally occurring plant hormones known to be key 

regulators of various aspects of plant growth and development, including cell 

division, leaf senescence, apical dominance, lateral root formation, stress 

tolerance, and nutritional signaling Sakakibara (2006) and Argueso et al., (2009).  

In this concern Iqbal (2014) affirmed that Moringa leaf extract is rich with 

numerous growth hormones, particularly zeatin and micronutrients in sufficient 

quantities and suitable proportions that increase the growth and yield 

components. Moreover, Azra (2011) found that spraying wheat, peas and tomato 
with M. oleifera extract at 3.5% improved crop characteristics.  In addition, 

Mona (2013) found that spraying rocket (Eruca vesicaria subsp. sativa) plants 

with the aqueous extracts of leaves and twigs of M. oleifera at rates of 1, 2 and 

3% increased all measured growth criteria (plant height), the amounts of each of 

chlorophyll a and b, total sugars, ascorbic acid and N, P and K. 

 

This trial aimed to study the effect of moringa leaf extracts, as a natural 

product compared to other parallel synthetic substances on fruit set, yield and 

fruit quality of Washington navel orange trees. Hence, to identify the best 

treatments to crop safe fruits and achieve the highest return for the growers. 

 

Material and Methods 

 

This study was conducted during 2013 and 2014 seasons on 15- years old 

Washington navel orange (Citrus sinensis Osbeck) trees budded on Sour orange 

rootstock (Citrus aurantium, L.Osbeck) planted at 5×5 m spacing in sandy soil 

under drip irrigation system at El-Behiera Governorate, Egypt. 

 

Experimental design and treatments 

A complete randomized block design was used and each treatment was 

replicated three times with 2 trees for each replicate (total of 30 trees).  

Five treatments were established as follows: 

 Control treatment (spraying with tap water). 

 Moringa leaves extract (MLE) at 3%.  

 Gibberellic acid (GA3) at 30 ppm. 

 Chelated calcuim (Ca) at 0.5 %. 

 Potassium nitrate (KNO3) at 1 %.  

They were sprayed on full bloom stage, fruit set, at last week of June and at 

complete mature stage.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3444270/#CIT0044
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3444270/#CIT0003
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The 3% moringa aqueous leaf extract was prepared by blending   30 g of 

young moringa leaves with 675 ml of 80 % ethanol as suggested by Makkar and 

Becker, (1996). The obtained suspension homogenized and filtered by wringing 

using a mutton cloth. Finally, the solution re-filtered using no. 2 Whatman filter 

paper and completed to one liter Fuglie ( 2000). Commercial product (containing 
92% GA3 and 8% of other gibberellins) were used in the trials at 30 ppm 

spraying dose. Wetting agent at 0.1% was used for all spraying solutions. In 

addition foliar sprays of Chelated Calcium 5%, potassium as KNO3 98% were 

applied. All trees generally received adequate organic and inorganic fertilization 

under drip irrigation system according to the recommendations of the Egyptian 

Ministry of Agriculture and Land Reclamation. However, a balanced foliar 

fertilization of all microelements was adopted three times yearly (February, May 

and August). 

 

The following parameters were measured for both seasons:  

 

Fruit set  
Four branches were chosen on each tree, one for each direction. During the 

current spring growth cycle they were labeled to carry out the following 

flowering and fruiting measurements: 

-Initial and final fruit set calculated as percentage by the following equations 

100
flowers of No. Total

fruit setted of No. Total
  (I.F.S.) %set fruit  Initial x

 
 

100
fruit setted of No. Total

June of endat  fruits of No.
    (F.F.S) set%fruit  Final x  

 

Fruit yield 

At the harvesting time (December 20th for 2013 and 2014 seasons) total 

yield per tree, ton per Fadden, number and weight of mature fruits per tree 

were determined in both seasons. 

 

Fruit quality  

A sample of 10 mature fruits of each tree was taken at the harvest time to 

determine the physical and chemical properties, fruit weight (g) were measured 

and peel thickness (mm) were measured by using a digital vernier caliper. Juice 
weight percentage was calculated and recorded .Total soluble solids (TSS %) 

was determined by using hand refractometer. Total acidity (%) were determined 

in fruit juice according to A.O.A.C. ( 1995). 

  

Chemical constituents 

leaf mineral contents: At the end of the experimental season (the end of 

September), thirty leaves/tree were collected representing the four main 

directions. The samples were washed, dried, grounded and digested according to 

Chapman and Pratt (1978).  
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N, P, and K were determined in the digested solution as follows: 

 Total nitrogen was determined as percentage using the micro-Kjeldahl 

method as described by Pregl (1945). 

 Phosphorus was determined colourimetrically methods as described by 

Murphy and Riley (1962). 

 Potassium content was determined by Flame photometer as percentage 

according to method of Jackson (1958). 

 

Nitrite and nitrate contents in fruit juice were determine according to the 

methods outlined by Sen and Donaldson (1978). 

 

Zeatin determined in Moringa oleifera leave as micro-g/100 g leave dry 

weight  and the amount recorded was 489.88 micro-g/100 g. Samples were 

analyzed in Arid Land Agricultural Research and Services Center  Facultuy  of 

Agric. Ain Shames Univ. 

 
Statistical analysis 

The obtained data were statistically analyzed as randomized complete block 

design according to Snedecor and Cochran, (1980) and treatment means were 

compared using Duncan Multiple Range Test (DMRT) Duncan (1955). 

 

Results and Discussions 
 

Fruit set 

Obtained data (Fig. 1) showed that MLE or GA3 treatments significantly 

increase initial and final fruit set for both seasons as compared to other 

treatments. The increase in fruit set by MLE spraying may be due reduction in 

flower abscission by the effect of zeatin as zeatin enhanced conversion of 

abscisic acid to phaseic acid and caused a reduction in the amount of 

mevalonolactone into abscisic acid Cowan et al. (1999). In this concern Guirguis 

et al. (2003) reported  that Sitofex (a cytokinin like substance) treatment  

increased the percentage of fruit set and fruiting when applied at full bloom on 

“Costata” persimmon trees   Furthermore, effect of GA3  may be due to that  

exogenous GAs  suppress completely both post-anthesis abscisic acid increases 

and fruit abscission as mentioned by Iglesias et al. (2007). Whom assumed that 

reductions of GA levels over the anthesis period, result in subsequent ovary and 

fruitlet drop. These results were in agreement with Abd El-Rahman et al. (2012) 

on Navel orange and Baghdady et al. (2014) on Valencia orange as they found 

that, spraying orange trees with GA3 increased fruit set percentage. Moreover, 

Abd El–Hamied and El-Amary (2015) found that spraying pear trees with 

moringa extract at (2 and 4 %) under North Sinai conditions increased fruit set 

and yield. While, control had nearly the lowest values for the initial and final 

fruit set in both seasons. 
 

 

 



EFFECT OF MORINGA LEAVES EXTRACT AS A NATURAL … 
 

Egypt. J. Hort. Vol. 42, No. 2 (2015) 

903 

  
 
Fig. 1. Fruit set percentage of Washington navel orange trees as affected by MLE, 

GA3, KNO3 and Ca foliar applications during 2013 and 2014 seasons. 

 

Fruit yield 

Table 1 illustrate the effect of MLE, GA3, KNO3 and Ca foliar application on 
fruit weight, number/tree, yield/tree and ton/fed during 2013 and 2014seasons. 

Concerning the number of fruit /tree, data showed that, the highest fruit number/tree 

was that of the trees sprayed with MLE and GA3 compared to the other treatments. 

Such figures achieved by these two treatments were a result of their supremacy in 

fruit set since fruit number is a function of flower intensity and fruit set. Bons et al. 

(2015). As for fruit weight, MLE treatment followed by KNO3 had similar results of 

control without significant differences between them. While, Ca or GA3 treatments 

got less values comparing to control ones in both seasons.  In spite of MLE treatment 

achieved the highest fruit number, and since the number of fruit that set and persist to 

harvest influences fruit size (Bons et al., 2015), it keeps up fruit weight similar to 

control one. Such consequence may be due to cytokinin activation of cell division 

Riou-Khamlichi (1999). Where, fruit size is a function of cell division and cell 
enlargement processes Bons et al. ( 2015). 

 

Moreover, Van Staden et al. (2008) mentioned that Cytokinins, together with 

auxins, take part in the regulation of the cell cycle in plant cells and thus 

stimulate the cell cycle progression. 

 

Consequently, regarding yield/tree and ton/fed (Table 1) MLE treatment 

attained the highest yield in both seasons, owing to the increment in fruit number 

(lower flower abscission) and the augmentation in fruit weight relating to the 

earlier parameter.  These results are in the same line with those obtained by Abo 

El-Enin (2005) on Navel orange, Shinde et al. (2008) on lime, Abd El-Rahman 
(2010) and Baghdady et al. (2014) on Valencia orange. They showed that 

spraying Ca or GA3 on citrus trees gave the significant maximum yield (weight 

and number). Meanwhile, El-Shafey et al. (2002) on Valencia orange and 

Rattanpal et al. (2008) on Kinnow mandarin found that spraying Ca or KNO3 

significantly increase yield tree as compared to control.  
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TABLE 1. Yield of Washington navel orange trees as affected by the different 
treatments during 2013 and 2014 seasons. 

Treatments 
No. of fruit. / tree 

Average fruit 

weight 

(g) 

Yield  / tree 

( Kg) 

Yield/feddan 

(ton) 

2013 2014 2013 2014 2013 2014 2013 2014 

Control 246.72c 247.18c 281.69a 287.04a 69.61c 71.44c 11.54c 12.12c 

MLE at 3% 304.78a 332.10a 274.36a 277.14a 83.59a 91.84a 14.04a 15.42 a 

GA3 at 30 ppm 304.88a 325.46ab 219.59d 266.39c 66.87c 87.83b 11.49c 14.61b 

Ca at 0.5 % 289.12b 299.67b 260.55b 275.50b 75.83b 82.60b 13.11b 13.79b 

KNO3 at 1 % 265.30b 300.50b 274.10ab 278.23a 72.63bc 84.31b 12.34b 14.23b 

Mean separation within columns by Duncan’s multiple range test, 5% level. Values that don’t share 

the same letter are significantly different 

 

Physical properties of fruits 

Concerning fruit size the statistical analysis for data in Table 2 showed that, 

control, MLE and KNO3 treatments produced the heights fruit size. The effect of 

MLE is in confirm with the  fact  that fruit size is a function of cell division and 

cell enlargement processes and may be  attributed to that cytokinins  stimulate 

cell division Bons et al. (2015).  In addition, cytokinins  appear to be necessary 

for plant cell division as  in their absence, metaphase, is considerably prolonged, 

and it has been suggested that cytokinins might be required to regulate the 

synthesis of proteins involved in the formation and function of the mitotic 

spindle apparatus Van Staden et al. (2008). Concerning KNO3 treatment, its 

results are in line with the finding of Mongi and Tom (2012) as they metioned 

that  the maximum effect of foliar K is achieved  by making this potassium 

available during bloom and post-bloom when it can be used during both cell 

division and rapid cell enlargement phases. While, trees treated by GA3 and Ca 

were in the second rank in both seasons. These results are in agreement with the 

findings of Mongi (2011) on tangerine and grapefruit, Saraswathi et al. (2002) in 

kinnow mandarin and Thirugnanavel et al. (2007) and Lakshmi et al. (2014) in 

acid lime as they mentioned that, fruit size increased as K fertilization increased, 

Also Abd El-Rahman (2005) found that spraying GA3 at 50 ppm increased fruit 

size on navel orange fruits, also Fuglie (2000) who found that the leaf extract of 

moringa oleifera accelerated growth of young plants and produced larger fruits. 

Furthermore, Azra (2011), Abd El–Hamied and El-Amary (2015) found that 

spraying pear trees with moringa oleifera extract increased crop characteristics. 

 

Furthermore, tabulated data showed that spraying trees with GA3 increased 

juice weight % followed by MLE treatment in both seasons. Similar results of 

increased levels of juice were obtained by Baghdady et al. (2014) on Valencia 

orange Lakshmi et al. (2014) in acid lime.  
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TABLE 2. Yield of Washington navel orange trees as affected by the different 

treatments during 2013 and 2014 seasons. 

Mean separation within columns by Duncan’s multiple range test, 5% level. Values that don’t share 

the same letter are significantly different. 

 

 
Chemical properties of fruits 

Obtained data (Table 3) showed that spraying trees with GA3 or MLE gave 

the highest TSS% compared to the other treatments in both seasons. A similar 

trend was obtained by Kaur et al. (1997) on Kinow mandarin, Saleem et al. 

(2008) on Balady orange and Lakshmi et al. (2014). They showed that, spraying 

GA3 in citrus trees improved chemical fruit quality, also Abd El–Hamied and El-

Amary (2015) found that spraying pear trees with moringa extract at 4% 

increased TSS%.  

 

Concerning fruit acidity Ca treatment showed significantly the lowest value 

in both seasons. While, MLE had the highest percentages in this concern. 
Pertaining to TSS/ acid ratio, data reveled that there was no clear trend for all 

treatments except for MLE treatment which had the lowest values owing to its 

high acidity values. 

 
TABLE 3. some Chemical properties of Washington navel orange trees as affected 

by the different treatments during 2013 and 2014 seasons. 

Treatments 
T.S.S% Acidity% T.S.S/ Acid ratio 

   2013    2014    2013   2014 2013    2014 

 Control  10.37b 10.20c 1.11bc 0.96c 9.44b 10.63a 

MLE  10.80a 10.53b 1.21ab 1.11a 8.85c 9.42bc 

 GA3  10.83a 11.02a 1.27 a 1.03ab 8.92c 10.73a 

Ca at  9.80c 9.83d 1.040c 0.99bc 8.97c 9.99b 

 KNO3  9.84c 9.80d 0.93d 1.06ab 10.01a 9.25c 

Mean separation within columns by Duncan’s multiple range test, 5% level. Values that don’t share 

the same letter are significantly different. 
 

Regarding nitrite and nitrate content in fruit juice data in Fig. 2 cleared that, 

trees sprayed with KNO3 tended to increase  nitrite and nitrate in their fruit juice 

especially in the second season followed by control treatment. While, MLE, GA3 

and Ca treatments gave the lowest nitrite and nitrate values in fruit juice. In this 

Treatments 

Fruit size  

    (ml) 

Peel 

thickness (mm) 

Fruit 

firmness 

(kg/cm
2
) 

Juice 

weight 

% 

2013  2014  2013  2014  2013 2014 2013  2014 

 Control  315.0a 278.65a 3.75c 4.40 b 8.61b  7.33c 27.16 b 29.40 c 

MLE at 3% 317.03a 273.43a 4.46ab 4.83 a 8.73b 8.35b 34.43 a 33.28 b 

 GA3 at 30 ppm 241.20b  271.85b 4.15bc 4.50 ab 9.36 a 8.57b  34.56 a 37.28 a 

Ca at 0.5 % 265.40b 248.80b 4.60a 4.60 ab 9.29a 9.26a 28.46 b 31.92bc 

 KNO3 at 1 % 317.03a 252.36b 4.86a 4.66 ab 8.80b 8.96a 28.54 b 30.16 c 
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respect, Ibrahim et al. (1994) and Abd El-Migeed, et al. (2007) mentioned that, 

mineral nitrogen fertilization easily forms nitrate in fruit juice as compare with 

using organic fertilizers, also Abd El-Rahman et al. (2012) on navel orange 

found that trees sprayed with KNO3 gave the highest values for nitrite and nitrate 

in their fruit juice. 
 

   

Fig. 2. Nitrite and nitrate in fruit juice of Washington navel orange fruit as affected 

by moringa leaves extract,  GA3, KNO3 and Ca foliar applications during 

2013 and2014 seasons 

 

Chemical constituents 

Leaf mineral content   

Data in Table 4 showed that spraying trees with KNO3 or MLE increased leaf 
N and K contents compared to the other treatments, while leaf P content did not 

affected by treatments in both seasons. Concerning the effect of MLE,  the 

obtained  data confirmed with that obtained by Abd El–Hamied and  El-Amary 

(2015) on Le-Conte “pear”. The obtained results are in agreement with those 

reported by Mostafa and Saleh (2006) on Balady mandarin, Abd-Allah (2006) on 

Washington Navel orange and Sarrwy et al. (2012) on balady mandrine, since 

spraying potassium from several forms i.e. KHPO2 and KNO3 raised N, P and K 

levels in the leaves.  

 
TABLE 4. Yield of Washington navel orange trees as affected by the different 

treatments during 2013 and 2014 seasons. 

 

Treatments 

N% P% K % 

2013 2014 2013 2014 2013 2014 

Control 2.3c 2.3b 0.25 0.24 1.02b 1.06c 

MLE at 3% 2.5b 2.4b 0.27 0.28 1.44a 1.52a 

GA3 at 30 ppm 2.5b 2.5b 0.28 0.24 1.21b 1.08c 

Ca at 0.5 % 2.4bc 2.3b 0.27 0.26 1.13b 1.18b 

KNO3 at 1 % 2.7a 2.8a 0.25 0.26 1.53a 1.58a 

Mean separation within columns by Duncan’s multiple range test, 5% level. Values that 
don’t share the same letter are significantly different. 
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Moreover, moringia leaf extract has the potential to promote plant growth; 

hence, it is used as a natural plant growth enhancer and increased yield by 20 and 

35% (Fuglie, 2000). 

 

Economical viable 
Economics is the major consideration for the farmers while taking a decision 

regarding the acceptance of a new technology, hence the cost of treatments, crop 

value and net income were computed for different treatments. In the present 

experiment, the highest economical yield with the highest net return was 

recorded with the treatment of MLE (3%) as it is illustrated in Table 5.  

 
TABLE 5. Yield and economic analysis related to foliar application treatments for 

Washington navel orange trees (as average of two seasons). 

Treatment 
Treatment  cost 

L.E/fed. 

Yield 

Ton/fed. 

Crops 

value/fed. 

Change in income 

over the control 

L.E/fed. 

Control ---- 11.83 13367.9 ---- 

MLE 258 14.73 16644.7 3276.8 

GA3 402 13.05 14746.5 1378.6 

Ca 390 13.45 15198.5 1830.6 

KNO3 420 13.29 15012.1 1644.2 

The average price of one kg fruits was 1.13 L.E. in two seasons according to Ministry of agriculture. 

Egypt. Treatment spray cost =[Material cost +Spraying cost fuel +oil +machine)+labor  cost] 

*Spraying times 

 

Conclusion 

 

Generally, it could be figure out that MLE treatment proved to have a great 

potential in stimulating Washington navel orange trees biomass production, yield 
and most of eminent physical and chemical characteristics except for acidity high 

percentage. Hence, there would be a need to make more investigation to reduce 

fruit juice acidity to attain the optimum TSS/acid.   

 

Overall, it could be recommended that M. oleifera leaf extract (as a natural 

and safe material) at rates of 3% may be used effectively by farmers owing to its 

easy preparation, economical and environmentally friendly impact 

 
References 

 
Abd-Allah, A.S.E. (2006) Effect of spraying some macro and micro nutrients on fruit set, 

yield and fruit quality of Washington Navel orange trees. J. Appl. Sci. Res., 2 (11), 
1059-1063. 

 
Abd El–Hamied, S.A. and El-Amary, E.I. (2015) Improving growth and productivity of 

“Pear” trees using some natural plants extracts under North Sinai conditions. J. Agric. 

Veterinary Sci., 8 (1), 01-09. 

 



M. M. ABO EL-ENIEN et al. 
 

Egypt. J. Hort. Vol. 42, No. 2 (2015)  

908 

Abd El-Migeed, M.M.M., Saleh, M.M.S. and Mostafa, E.A.M. (2007) The beneficial 
effect of minimizing mineral nitrogen fertilization on Washington navel orange trees 
by using organic and bio-fertilizers, World J. Agric. Sci., 3 (1), 80-85. 

 
Abd El-Rahman, G.F. (2005) Physiological and anatomical studies on fruit drop in navel 

orange trees. Ph.D. Thesis, Fac. Agric., Al Azhar Univ. 
 
Abd El-Rahman, G.F. (2010) Effect of foliar chemical spray on the incidence of fruit 

cracking on four Navel orange strains. Egypt J. Hort., 37 (2), 277-307. 

 
Abd El-Rahman, G.F., Mohamed, H.M. and Tayh, E.A.H. (2012) Effect of GA3 and 

potassium nitrate in different dates on fruit set, yield and splitting of Washington 
Navel orange. Nature and Sci., 10 (1), 148-157.  

 

Abd El-Samad, G.F.A. (2005) Physiological and anatomical studies on fruit drop in 
navel orange trees. Ph.D. Thesis, Fac. Agric., Al-Azhar Univ., Egypt. 

 
Abo El-Enin, M.M.S. (2005) Studies on fruit abscission zone of Valencia and navel 

orange varieties. M.Sc. Thesis, Fac. Agric., Tanta Univ., Egypt.  
 
A.O.A.C. (1995) "Official Methods of Analysis of A.O.A.C." Pub. By official A.O.A.C. 

chapter 4, pp.18-20, 37, 10, 44 & 8-9. 

 
Argueso, C.T., Ferreira, F.J. and Kieber, J.J. (2009) Environmental perception 

avenues: The interaction of cytokinin and environmental response pathways. Plant 
Cell Environ., 32, 1147–1160.  

 
Azra, Y. (2011) Exploring the Potential of Moringa (Moringa Oleifera) Leaf Extract as 

Natural Plant Growth Enhancer. Ph.D., Faculty of Agriculture, Univ. of Agric., 
Faisalabad, Pakistan.  

 

Baghdady, G.A., Abdelrazik, A.M., Abdrabboh, G.A. and Abo-Elghit, A. A (2014) 
Effect of foliar application of GA3 and some nutrients on yield and fruit quality of 
Valencia orange trees. Nature and Sci., 12 (4), 93-100.  

 
Bons, H.K., Kaur, N. and Rattanpa, H. S. (2015) Quality and Quantity Improvement 

of Citrus: Role of Plant Growth Regulators Inter. J. Agric., Enviro. Biotech. 8 (22), 
433-447. 

 
 Chapman, H. D. and Pratt, P. E. (1978) "Methods of Analysis for Soils, Plant and 

Water", Univ. California USA. 
 
Cowan, A.K., Cairns, A.L.P. and Bartels-Rahm, B. (1999) Regulation of abscisic acid 

metabolism: towards a metabolic basis for abscisic acid-cytokinin antagonism. J. Exp. 
Bot. 50, 595–603. 

 
Guirguis, N.S., Attala, E. S. and Ali, M.M. (2003) Effect of Sitofex (CPPU) on fruit set, 

fruit quality of Le Conte pear cultivar. Annals Agric. Sci. Moshtohor, 41(1), 271-282. 
 
Duncan, D.B. (1955) Multiple ranges and multiple F-tests. Biometrics, 11, 1-42. 
 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=PVbn3acAAAAJ&citation_for_view=PVbn3acAAAAJ:qUcmZB5y_30C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=PVbn3acAAAAJ&citation_for_view=PVbn3acAAAAJ:qUcmZB5y_30C


EFFECT OF MORINGA LEAVES EXTRACT AS A NATURAL … 
 

Egypt. J. Hort. Vol. 42, No. 2 (2015) 

909 

El-Shafey, Y.H., Abd El-Rahman, A.M. and El-Azaze, A.M. (2002) Effect of foliar 
application with calcium on yield and fruit quality of Valencia orange trees. Bull. Fac. 
Agric. Cairo Univ., 53(2), 275-288. 

 
Fuglie, L.J. (2000) The Miracle Tree: Moringa oleifera: Natural Nutrition for the 

Tropics. The multiple Attributes of Moringa. p.172. 
 
Ibrahim,T. A., Salem, S.E. and Guindy, L.F. (1994) The influence of gibberellic acid 

and promalin on the yield and fruit quality of Washington Navel orange. Bulletin, 
Fac. Agric. Univ. Cairo, 45, 711-722. 

 

Iglesias, D. J., Manuel, C., José, M.C., Miguel, A.N., Gabino, R., Esther, C., Omar, 
R., Ignacio, L., Raphael, M., Francisco, R. and Tadeo, M.T. (2007)  Physiology of 
citrus fruiting. Braz. J. Plant Physiol., 19 (4), 333-362. 

 
Iqbal, M.A. (2014) Role of moringa, brassica and sorghum water extracts in increasing 

crops growth and yield: A Review. Amer.-Eurasian J. Agric. Environ. Sci. 14 (11), 
1150-1158. 

 
Jackson, M.L. (1958) “Soil Chemical Analysis”, Prentice-Hall, Inc. Englewood Cliffs, 

New Jersey. 
 

Kaur, N., Monga, P.K., Thind, S.K., Vij, V.K. and Thati, S.K. (1997) Physiological 
fruit drop and its control in Kinnow mandarin. Indian J., Hort., 54 (2), 132-134. 

 

Lakshmi, M.L., Ramana, K.T.V., Krishna, V.S., Yuvaraj, K., Lakshmi, T.N., 
Sarada, G., Sankar, T.G., Gopi, V. and Gopal, K. (2014) Effect of growth 
regulators and chemicals on fruit yield and quality of Hasta Bahar flowering in acid 
lime (Citrus aurantifolia Swingle) cv. Balaji. Res. and Reviews: J. Agric. Applied 
Sci., 3 (3), 11-13. 

 
Makkar, H.P.S. and Becker, K. (1996) Nutritional value and anti-nutritional 

components of whole and ethanol extracted Moringa oleifera leaves. Animal Feed Sci. 
and Technology 63, 211-228. 

  
Mona, M.A. (2013) The potential of Moringa oleifera extract as a biostimulant in 

enhancing the growth, biochemical and hormonal contents in rocket (Eruca vesicaria 
subsp. sativa) plants. Inter. J. Plant Physio. Biochemistry, 5 (3), pp. 42-49. 

  
Mongi, Z. (2011) Factors affecting citrus production and quality. Citrus Industry Dec., 

pp. 6-9. 
 
Mongi, Z. and Tom, O. (2012) Importance of nutrients for citrus trees. Citrus industry, 

May, 8-10. 
 
Mostafa, E.A.M. and Saleh, M.M.S. (2006) Response of Balady Mandarin trees to 

girdling and potassium sprays under sandy soil conditions. Res. J. Agric. and Biol. 

Sci., 2 (3), 137-141. 
 
Murphy, J. and Riely, J.D. (1962) A modified single solution method for the 

determination of phosphrate in natural water. Anal. Chem. Acta, 27, 31-36. 
 



M. M. ABO EL-ENIEN et al. 
 

Egypt. J. Hort. Vol. 42, No. 2 (2015)  

910 

Phiri, C. (2010) Influence of Moringa oleifera leaf extracts on germination and early 
seedling development of major cereals. Agric. Biol. J.N. Amer., 1 (5), 774-777. 

 
Pregl, E. (1945) “Quantitative Organic Micro Analysis”, 4th ed., Chundril, London. 
 

Rattanpal, A.S., Rani, S.  and Dhaliwal, H.S.  (2008) Effect of potassium and 2, 4-D on yield 
and fruit quality of kinnow mandarin. Environment and Ecology, 26 (2), 709-715. 

 
Riou-Khamlichi, C., Huntley, R.,  Jacqmard, A.  and Murray, J.A.  (1999)  Cytokinin 

activation of Arabidopsis cell division through a D-type cyclin. Sci., 283, 1541-1544. 

 
Sakakibara, H. (2006) Cytokinins: Activity, biosynthesis, and translocation. Annu. Rev. 

Plant Biol., 57, 431–449. 
 

Saleem, B.A., Malik, A.U.,  Pervez, M.A.,  Sattarkhan, A. and Nawzkhan, M. (2008) 

Spring application of growth regulators affects fruit quality of “Blood” sweet orange. 
Pak. J. Bot., 40 (3), 1013-1023. 

 
Saraswathi, T., Rangasamy, P. and Azhakiamanavalan, R.S.  (2002) Effect of pre-

harvest spray of growth regulators on fruit retention and quality of kinnow mandarin 
(Citrus reticulata Blanco). South Indian Hort., 51, 110-112. 

 
Sarrwy, S.M.A., El-Sheikh, M.H.,  Kabeil, S.S. and Shamseldin, A.  (2012) Effect of 

foliar application of different potassium forms supported by zinc on leaf mineral 

contents, yield and fruit quality of “balady” mandrine trees. Middle-East J. of Sci. 
Res., 12 (4), 490-498. 

 
Sen, N.P. and Donaldson, B.D. (1978) Improved colorimetric method for determining 

nitrate and nitrite. Food J. Assoc. Anal. Chem., 6, 1389-1395. 
 

Shinde, B.B., Ingle, H.V.,  Dhawale, D.U., Hajare, A.R.  and Dhobe, S.G. (2008) 
Effect of plant growth regulators on size, yield and quality of acid lime. J. Soil Crops, 

18 (1), 117-120. 
 
Snedecor, G.W. and Cochran, W.G. (1980) “Statistical Methods”, 6th ed., Oxford and 

J.B.H pup co. Publishing, Press Ames Iowa. U.S.A, 593 p. 
 

Thirugnanavel, A., Amutha, R., Rani, W.B., Indira, K., Mareeswari, P., 
Muthulaksmi, S.  and Parthiban, S.  (2007) Studies on regulation of flowering in 
acid lime (Citrus aurantifolia swingle.). Res. J. Agr. Biol. Sci., 3 (4), 239-241.  

 
Van Staden, J., Zazimalova, E.  and George, E.F. (2008) Plant growth regulators II: 

cytokinins, their analogues and antagonists. In: Plant propagation by tissue culture. 
George (Ed.), Springer, 205–226. 

 
Wardowski, W.F., Nagy, S. and Grierson, W.  (1985) "Fresh Citrus Fruits", Avi. 

Puble. Co. Inc. Westport, USA, pp. 79-38. 
 

Zaied, S., Khafagy, S.A.A.  and Saleh, M.A.  (2006) Effect of nitrogen and potassium 
fertilization on vegetative growth, fruit set and quality of Washington navel orange 
trees. J. Applied Sci. Res., 2 (11), 851-857. 

 



EFFECT OF MORINGA LEAVES EXTRACT AS A NATURAL … 
 

Egypt. J. Hort. Vol. 42, No. 2 (2015) 

911 

Zalat, M.E.E. (2008) Effect of pre-harvest treatments on quality and storage ability of 
navel orange fruits. M.Sc. Thesis, Fac. Agric., Tanta Univ., Egypt. 

 
(Received  29/ 6/ 2015; 
accepted 11/11/ 2015) 

 

 

وراق المورينجا كمنتج طبيعي مقارنت ببعض أتأثير مستخلص 

المركباث التخليقيت علي انتاجيت وجودة ثمار اشجار البرتقال 

 ابوسرة
  

مذ سعذ أبو العنينـمذ محـمح
 

 مذ العسازى و فيصل سامي السيذـ، أمجذ مح

 -اىقبٕشة  -ىبح٘د اىضساػيت ٍشمض ا -ٍؼٖذ بح٘د اىبسبحيِ -قسٌ بح٘د اىَ٘اىح

 .ٍصش

 

بَحبفظت  فٚ ٍضسػت خبصت  3102ٗ  3102أخشيج ٕزٓ اىذساست خلاه ٍ٘سَٚ 

اىبحيشة بٖذف دساست حأثيش اىشش بَسخخيص اٗساق اىَ٘سيْدب مَشمب طبيؼٚ  
آٍِ ٍغ ٍقبسّخٔ بَشمببث اخشٙ ػيٚ ٍحص٘ه ٗخ٘دة ثَبس  أشدبس اىبشحقبه 

اىذساست ػيٚ  سْت اىَطؼٍ٘ت ػيٚ أصو اىْبسّح. ٗقذ اشخَيج 01أب٘سشة ػَش 

اىشش  –خَست ٍؼبٍلاث ػيٚ اىْح٘ اىخبىي : ٍؼبٍيت اىنْخشٗه  )اىشش ببىَبء( 

خضء فٚ  21٪، اىشش ببىدبشاىيِ بخشميض 2بَسخخيص اٗساق اىَ٘سيْدب بَؼذه 

اىشش بْخشاث اىب٘حبسيً٘ بَؼذه  ٪، 1.1اىَييُ٘،  اىشش ببىنبىسيً٘ اىَخيبٚ بَؼذه 

ذ امخَبه اىخفخح ،ػْذ اىؼقذ ،ٗفٚ الأسب٘ع الأخيش ٪. ٗقذ حٌ سش ٕزٓ اىَؼبٍلاث ػ0ْ

يّ٘ي٘ٗفٚ ٍشحيت إمخَبه اىَْ٘. أٗضحج اىْخبئح اُ مو اىَؼبٍلاث ٗخبصت ٍؼبٍيت 

اىشش ببىدبشاىيِ  ٍٗسخخيص اىَ٘سيْدب ادث اىٚ صيبدة ّسبت اىؼقذ.  سديج ٍؼبٍيت 

يفذاُ.  اػيٚ ٍحص٘ه ميٚ ى الاخشٙ  اىَؼبٍلاثاىشش بَسخخيص اىَ٘سيْدب حييٖب 

اّخفبض  فٚ صلابت اىقششة  ٍقبسّت ببىَؼبٍلاث   اظٖش اىشش بَسخخيص اىَ٘سيْدب

ػيٚ أ ٍؼبٍيت اىشش ببىدبشاىيِ اٗ بَسخخيص اىَ٘سيْدب الاخشٙ ، ايضب اظٖشث
ػيٚ  ّسبت ٍ٘اد صيبت رائبت ببىَقبسّت ببىَؼبٍلاث الاخشٙ أّسبت ٍئ٘يت ىيؼصيش ٗ

دٙ اىشش بَسخخيص اىَ٘سيْدب اىٚ أٍِٗ خٖت أخشٙ فقذ  فٚ ملا ٍ٘سَٚ اىذساست

ػيٚ ٍحخ٘ٙ أصيبدة ٍؼْ٘يت فٚ اىحَ٘ضت. ٗقذ سديج  اىَؼبٍيت  بْخشاث اىب٘حبسيً٘  

ىيْخشاث ٗاىْخشيج فٚ  اىؼصيش بيَْب اقو قيٌ سديج ىَؼبٍيت الاشدبس بَسخخيص 

خخيص اىَ٘سيْدب اٗ اىشش ببىدبشاىيِ. اظٖشث اىْخبئح اُ ٍؼبٍيت اىشش بَس

اىَ٘سيْدب  اٗبْخشاث اىب٘حبسيً٘ ادٙ اىٚ صيبدة ٍحخ٘ٙ الاٗساق ٍِ اىْيخشٗخيِ 

ٗاىب٘حبسيً٘ فٚ حيِ ىٌ ينِ ْٕبك اٙ اخخلافبث ٍؼْ٘يت بيِ اىَؼبٍلاث ػيٚ ٍحخ٘ٙ 

٪ صيبدة اّخبج اىبشحقبه 2الاٗساق ٍِ اىف٘سف٘س. يَنِ ىَسخخيص اىَ٘سيْدب بَؼذه 

لاٗساق ٍِ اىؼْبصش ٗمزىل  اىنثيش ٍِ اب٘ سشة ٗاشْدطِ ٗصيبدة ٍحخ٘ٙ ا

 َيبئيت ىيثَبس.ياىصفبث اىطبيؼيت ٗاىن


