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ABSTRACT: A greenhouse study was conducted in 2017 and 2018 growing seasons to 
evaluate the growth and yield of cucumber (Cucumis sativus L.) F1 hybrid cv. ‘Hesham’ 
in response to foliar application with three concentrations (1:40, 1:30 and 1:20) of 
moringa leaf extract. Cucumber growth traits (plant height, leaf area, number of leaves, 
fresh and dry weight of leaves and stems) and flowering traits (number of flowers, 
number of days to the first female flower and fruit set %) were significantly enhanced 
following the foliar application with moringa leaf extract. The growth and development of 
cucumber fruits (fruit fresh and dry weight, and fruits total yield) were also promoted in 
response to the treatments. moringa leaf extract treatments markedly increased the 
endogenous hormone levels (auxins, gibberellins and cytokinins) and enhanced the 
activity of the antioxidant enzymes catalase, peroxidase and superoxide dismutase in 
cucumber leaves. This stimulation effect revealed that moringa leaf extract might be 
utilized as an effective natural and safe biostimulant in organic agricultural production. 

Key words: Moringa leaf extract; phytohormones; biostimulants; antioxidant enzymes; 
yield. 

INTRODUCTION 
Cucumber (Cucumis sativus L.) a 

member of Cucurbitaceae family and very 
popular for salad-vegetable crop that is 
eaten fresh or as pickles (Bisognin 2002). 
It has high nutritive values, rich in 
proteins, carbohydrates, fats, minerals 
and vitamins (Rahman et al., 2008; Zhao 
et al., 2014). Its fruits have antioxidant 
activity (Kumar et al., 2010; Nema et al., 
2011) and tyrosinase inhibitory activity 
(Gandía-Herrero et al., 2003). The total 
area planted with cucumber in Egypt was 
50383 feddans (21541 ha) with a total 
annual production of 488723 tons of 
cucumbers (FAO, 2017). 

Biostimulants are natural substances 
that have the ability to modify 
physiological processes in plants leading 
to the improvement of plant productivity 

(Yakhin et al., 2017). It consists of single 
or mixed plant extracts containing amino 
acids, vitamins, enzymes and hormones 
or animal extracts containing mainly 
amino acids and peptides (Basak, 2008). 
Application of biostimulants has been 
proved to be a good agricultural 
production technique for achieving high-
quality yield of crop plants and being 
environmentally friendly (Parađiković et 
al., 2011). Various plant extracts have 
been used instead of synthetic chemical 
substances for enhancing the growth and 
yield of many crops such as tea seed 
extract on strawberry (Andresen and 
Cedergreen, 2010), moringa leaf extract 
on snap bean (Elzaawely et al., 2017a),  
Asclepias syriaca, grape seeds and 
spruce bark on beans (Ignat et al. 2009). 

https://mjppf.journals.ekb.eg
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Moringa oleifera Lam., has been used 
as an inorganic fertilizer (Phiri, 2010), as 
it has high nutritional and medicinal 
values (El Sohaimy et al. 2015). It also 
contains high amounts of 
phytohormones such as salicylates, 
auxins, cytokinins and gibberellins 
(Elzaawely et al. 2017a).  

Although the use of natural 
biostimulants in agriculture gained an 
increasing interest, many of them do not 
have scientific claims. In this study, we 
investigate the potential of moringa leaf 
extract as plant growth regulators on 
plant growth, flowering, fruits yield and 
quality of cucumber plants. 

MATERIALS AND METHODS 
Preparation of moringa leaf 
extract 

Fresh leaves of moringa were 
collected from trees grown in the 
Experimental Farm, Faculty of 
Agriculture, Tanta University, Egypt. 
Aqueous extract of fresh moringa leaves 
was prepared by mixing 30 g of fresh 
leaves (immediately after collection) with 
300 mL of distilled water in a household 
blender for 15 min. The obtained solution 
of moringa leaves was filtered through 
muslin cloth and the volume was 
adjusted at the ratio of 1:10 (w/v) by 
distilled water. The solutions were 
separately diluted with distilled water at 
the ratios of 1:20, 1:30, and 1:40 (w/v) 
immediately before application. The 
previous solution was analyzed for its 
hormone profile and the results 
are presented in Table 2. 

Plant material and experimental 
site 

Seeds of cucumber Hesham F1 hybrid 
were purchased from the National 
Research Center at Dokki, Giza, Egypt. 
The experiment was carried out in a 
plastic greenhouse (30 m length × 9 m 
width × 3.25 m height) at the 
Experimental Farm of the Faculty of 
Agriculture, Tanta University, Tanta (30° 
47′N: 31° 0′E), Egypt. 

Cucumber seedlings were planted on 
the 6th and 9th January in the 2017 and 
2018 seasons, respectively at 50 cm 
apart in both sides of the ridges. The 
analysis of the experimental soil (Table 1) 
was performed according to Ryan et al. 
(1996). 

Experimental design 
The agricultural practices were 

applied as recommended for the 
commercial cucumber production under 
the plastic greenhouse condition.  

Five treatments comprising three 
concentrations of moringa leaf extract 
(MLE) at the ratio of 1:40, 1:30 and 1:20 
(w/v) and distilled water used as a control 
were applied three times as foliar spray 
at 30, 45 and 60 days after transplanting 
(DAT), in both seasons. The experiment 
was designed in randomized complete 
blocks (RCB) in a factorial arrangement 
with three replicates for each treatment. 
The plot area was 14 m2 (14 m length × 1 
m width). 

Table 1. The physico-chemical properties of the experimental soil. 

Texture (%) 
pH 

N P K EC 

(dS m-1) 

Ca++ Mg++ Na+ HCO3- Cl- SO4- 

Sand Silt Clay mg 100 g-1 soil meq L-1 

14.23 37.11 48.66 7.99 47.8 7.1 154.87 1.3 5.93 5.53 17.2 5.86 10.75 7.83 
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Table 2: Phytohormone levels (μg ml-1) of aqueous extract of moringa leaf extract (MLE). 

Salicylic acid Auxins Gibberellins Cytokinins Abscisic acid 

MLE 1.900 2.329 0.308 0.222 0.213 

Growth analysis attributes 
Three plants were randomly chosen 

from each plot at 60 and 75 DAT to 
determine the leaf area index (LAI), 
relative growth rate (RGR), and net 
assimilation rate (NAR) according to the 
following equations (Salisbury, 1996): 

1) LAI = leaf area per plant/ground area
per plant.

2) RGR (g g-1 day-1) = (In m2 - In m1)/ (t2-
t1).

3) NAR (g m2 day-1) = [(m2 - m1)/ (t2-t1)] x
[(In LA2 - In LA1)/ (LA2-LA1)].

Where m1 and LA1 refer to the total
plant biomass and leaf area at 60 DAT 
(t1), respectively; and m2 and LA2 refer to 
the total plant biomass and leaf area at 75 
DAT (t2), respectively. 

Other growth parameters of cucumber 
including plant height, leaf area per plant, 
number of leaves per plant, and fresh and 
dry weight of leaves and stem per plant 
were estimated at 75 DAT. 

Flowering traits 
Number of flowers per plant, days to 

the first female flower and fruit set (%) 
were determined. 

Fruits Yield and its Quality 
Cucumber fruits at marketable stage 

were harvested twice a week. Number of 
fruits/plant, average fruit length, fruit 
diameter, fresh and dry weight of fruit 
and total yield in each treatment were 
recorded. Total soluble solids (TSS) of 
fruits were measured using a hand 
refractometer. 

Chemical composition 
Total chlorophyll in leaves was 

calculated as described by Wellburn 
(1994). Percentage of N, P, and K were 
determined colorimetrically in the fourth 
leaf from apical bud of three plants at 75 
DAT following AOAC (1995). The 
percentage of N, P, and K, Fe, Zn, Mn and 
Cu were determined in fruits at harvest 
according to the AOAC (1995).  

Hormonal determination 
Endogenous phytohormones (auxins, 

gibberellins, cytokinins and abscisic 
acid) were quantitatively determined in 
cucumber leaves using High-
Performance Liquid Chromatography 
(HPLC) according to Koshioka et al. 
(1983) and Nicander et al. (1993). 

Enzyme assays 
Cucumber leaf samples were prepared 

and the activity of catalase (CAT), 
peroxidase (POX) and superoxide 
dismutase (SOD) was assayed according 
to Semida and Rady (2014). 

Statistical analysis 
Analysis of variance (ANOVA) was 

carried out on each measurement, and 
the results were analyzed using the GLM 
procedure of SAS v.8 (SAS Inst., Cary, 
NC, USA). The least significant 
differences (LSD) between the means 
were estimated at 95 % confidence level. 

RESULTS 
Results in Table 2 proved that both 

moringa leaf extract (MLE) contain high 
content of various phytohormones, with 
a clear superiority to the MLE in Auxin 
followed by Salicylic acid.  
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Growth attributes 
Table 3 shows that the greatest values 

of leaf area index (LAI), relative growth 
rate (RGR), and net assimilation rate 
(NAR) in both seasons were displayed on 
the MLE concentrations (1:20, 1:30, and 
1:40) comparing with control. 

Similarly, growth attributes of 
cucumber Hesham F1 hybrid were 
significantly enhanced in response to 
foliar spray either with MLE at different 
concentrations (1:20, 1:30, and 1:40) 
compared to the control (Table 4). All 
MLE concentrations particularly MLE 
1:20 improved significantly (P ˂ 0.05) all 
studied growth parameters including 
plant height, total leaf area per plant, 
number of leaves per plant, and leaves 
fresh & dry weight, in both seasons, and 
there is no significant difference was 
founded between all the MLE 
concentrations and the control treatment 
in the stem fresh and dry weights (Table 
4). In this concern, Culver et al. (2012), 
Abou El-Nour & Ewais, 2017, and 

Elzaawely et al. (2017a) had reported that 
foliar application of MLE can be used as 
a plant biostimulant for enhancing 
tomato, pepper and snap bean growth 
parameters and productivity. Moringa 
leaves are rich in zeatin (naturally 
occurring cytokinin) hormone that 
enhances plant growth (Nagar et al. 
(2006) and Maswada et al., 2017). 

Flowering traits 
In both seasons, all flowering traits 

were significantly stimulated in 
comparison with the control in response 
to MLE applications (Table 5). It is clear 
that the maximum stimulation was 
recorded with the high dose of MLE 
(1:20), as it increased the number of 
flowers/plant, decreased the days to 1st 
female flower, and increased the fruit set 
(%) by 18.2%, 9.2% and 10.7% over 
control in the 2017 growing season, 
respectively; and by 38.4%, 44.8% and 
17.1% over control in the 2018 growing 
season, respectively.  

Table 3: Leaf area index (LAI), relative growth rate (RGR) and net assimilation rate (NAR) 
of cucumber in response to moringa leaf extract (MLE) during 2017 and 2018 
seasons. 

Treatments 

Season 2017 Season 2018 

LAI 
RGR 

(g g-1 day-1) 

NAR  

(g cm-2 day-1) 
LAI 

RGR 

 (g g-1 day-1) 

NAR  

(g cm-2 day-1) 

Control 2.25 d 0.02598 d 0.00275 c 2.39 d 0.02559 d  0.00301 c 

MLE 1:40 2.٦۸ c 0.02801 c 0.00314 b 2.81 c 0.02898 c 0.00336 b 

MLE 1:30 2.7۸ b 0.02852 b 0.00326 b 2.91 b 0.02944 b 0.00347 b 

MLE 1:20 2.89 a 0.02931 a 0.00342 a 3.00 a 0.02987 a 0.00359 a 

L.S.D. at 5% 0.۰8 0.00041 0.00014 0.06 0.00031 0.00011 

- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 
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Table 4: Growth traits of cucumber in response to moringa leaf extract (MLE) during 2017 
and 2018 seasons. 

Treatments 
Plant 
height 
(cm) 

Leaf area 
plant-1 
(dm2) 

No. of 
leaves 
plant-1 

Leaves weight 
plant-1 

  Stem weight 
plant-1 

fresh (g) dry (%) fresh (g) dry (%) 

Season 20۱7 

Control 16۹.9 d 7٤.81 d 29.67 c 157.32 d 6.01 d 60.29 ۹٫٤ 

MLE 1:40 182.02 c 84.۹٦ c 35.17 b 171.89 c 6.28 c 62.54 9.11 

MLE 1:30 18۷.16 b 87.54 b 36.٥6 b 175.76 b 6.45 b 63.19 9.1٤ 

MLE 1:20 191.53 a 8۹.76 a 37.۹۸ a 181.43 a 6.62 a 64.08 9.1٥ 

L.S.D. at 5% ۸۹٫۲  ۱. 85 ٤۱٫ 0 ۲.75 0.15 N. S N. S 

Season 20۱8 

Control 17۱.3 d ٦۷.67 d 3۰.48 c 163.99 d 6.04 c ٥7.87 ۹٫۰۳ 

MLE 1:40 18۲.32 c ۷۸.08 c 3٤. ۳۰  b 178.05 c 6.25 b 58.99 9.09 

MLE 1:30 1۸۷.34 b 8۱.56 b 3٥.۳۹ ab 183.19 b 6.38 a 60.87 9.11 

MLE 1:20 192.95 a 8٥.21 a 36.۷4 a 186.27 a 6.49 a 61.54 9.۱۲ 

L.S.D. at 5% 3.99 ۲. 29 ۳۹۱٫  2.95 0.11 N. S N. S 

- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 

Table 5: Flowering traits of cucumber in response to moringa leaf extract (MLE) during 
2017 and 2018 seasons. 

Treatments 

Season 2017 Season 2018 

No. 
flowers 
Plant-1 

Days to 
1st female 

flower 
Fruit set 

(%) 

No. 
flowers 
Plant-1 

Days to 1st 
female 
flower 

Fruit set 
(%) 

Control 48.93 d 44.21 a 45.99 d 45.96 d 45.01 a 47.02 d 

MLE 1:40 55.41 c 41.87 b 48.47 c 53.99 c 41.14 b 49.52 c 

MLE 1:30 56.65 b 40.99 c 49.53 b 55.61 b 40.39 c 50.11 b 

MLE 1:20 57.83 a 40.13 d 50.89 a 56.78 a 39.22 d 50.87 a 

L.S.D. at 5% 0.99 0.65 0.75 1.09 0.67 0.69 

- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 
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Fruits yield and its quality 
The cucumber fruit yield and its 

quality were greatly enhanced due to 
MLE foliar application compared to the 
control in both seasons (Table 6). It was 
observed that the high dose of MLE 
(1:20) caused the maximum increase in 
number of fruits/plant, average of fruit 
fresh weight and fruits total yield of 
cucumbers by 33.9%, 20.5% and 46.6% in 
the 2017 season, respectively; and by 
31.5%, 25.6% and 37.3% in the 2018 
season, respectively (Table 6). 
Furthermore, the TSS percentage was 
also increased upon the foliar application 
of MLE, and the positive effect was dose 
dependent (Table 6). Elzaawely et al. 
2017a, Matthew 2016, and Mvumi et al. 
(2012 and 2013) confirmed this on snap 
bean, pepper, maize, beans and tomato 
buttressing the work of Fuglie (2000) that 
there were increased crop yields when 
crops were sprayed with MLE. 

 

Chemical composition and 
chlorophyll content of leaves 

Mineral nutrients (N, P, and K) as well 
as total chlorophyll of cucumber leaves 
were significantly enhanced over control 
in response to MLE application in both 
seasons (Table 7). This finding have also 
been supported by Yameogo et al. (2011) 
and El-Mageed et al. (2017) they found 
that Moringa oleifera extract have been 
reported to be a rich source of important 
minerals as Ca, Mg, K, Fe, Zn, P, S, Cu, 
Mn, Se and Na which boosted plants to 
accumulate progressively beneficial 
elements, which increase the plant 
nutrient status. Azra et al. (2013), El-
Mageed et al. (2017) and Hanafy, (2017), 
also found an increase in chlorophyll 
contents when MLE was applied to wheat 
and soybean plants under drought 
conditions. 

Table 6: Fruits yield and its quality of cucumber in response to moringa leaf extract 
(MLE) during 2017 and 2018 seasons. 

Treatments 
Fruit 

T.S.S 
(%) 

Total 
yield (kg 
plant-1) 

No. 
plant-1 

length 
(cm) 

diameter 
(cm) 

fresh 
weigh 

(g) 

dry 
weight 

(%) 
Season 20۱7 

Control 22.25d 15.9 d 2.75 c 141.73 c 3.99 c 3.51 c 3.46 d 
MLE 1:40 27.06 c 19.07 c 3.15 b 161.32 b 4.45 b 3.87 b 4.65 c 
MLE 1:30 28.51 b 19.66 b 3.47 a 165.48 b 4.67 ab 4.04 ab 4.85 b 
MLE 1:20 29.79 a 20.39 a 3.68 a 170.76 a 4.89 a 4.19 a 5.07 a 
L.S.D. at 5% 1.11 0.44 0.22 4.59 0.25 0.19 0.099 

Season 20۱8 
Control 22.99 d 17.99 d 2.84 c 138.89 c 4.09 b 3.57 c 3.814 d 
MLE 1:40 28.00 c 20.63 c 3.23 b 163.78 b 4.60 a 3.89 b 4.867 c 
MLE 1:30 29.11 b 21.27 b 3.41 ab 168.66 a 4.63 a 4.00 ab 5.104 b 
MLE 1:20 30.23 a 21.99 a 3.59 a 174.43 a 4.75 a 4.09 a 5.272 a 
L.S.D. at 5% 1.05 0.49 0.25 4.75 0.19 0.13 0.115 

- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 
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Table 7: Chemical composition and total chlorophyll of cucumber leaves in response to 
moringa leaf extract (MLE) during 2017 and 2018 seasons. 

Treatments 

Season 2017 Season 2018 

N 
(%) 

P 
(%) 

K 
(%) 

TC 
(mg g-1 FW) 

N 
(%) 

P 
(%) 

K 
(%) 

TC 
(mg g-1 FW) 

Control 2.55 c 0.50 c 3.49 c 0.46 c 2.78 b 0.50 c 3.44 c 0.47 c 

MLE 1:40 3.02 b 0.60 b 3.90 b 0.60 a 2.98 a 0.59 b 3.85 b 0.59 a 

MLE 1:30 3.07 ab 0.63 a 3.99 ab 0.57 ab 3.02a 0.61 ab 3.92 ab 0.56 ab 

MLE 1:20 3.11 a 0.65 a 4.07 a 0.54 b 3.05 a 0.63 a 3.99 a 0.54 b 

L.S.D. at 5% 0.05 0.02 0.09 0.03 0.07 0.02 0.11 0.023 

- N: nitrogen, P: phosphorus, K: Potassium, TC: total chlorophyll. 
- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 

Chemical composition of the fruits 
Results in Table 8 indicates that the 

application of MLE promoted the quality 
of cucumber fruits through increasing of 
the mineral nutrients in the fruits. Except 
for Mn and Cu, other minerals such as N, 
P, K, Fe, and Zn were significantly 
enhanced by MLE applications 
particularly MLE at 1:20, in both seasons 
(Table 8). Abdalla & El-Khoshiban (2012) 
on tomato, Mohammed et al. (2013) on 
onion bulb, Abdalla (2014) on rocket, and 
Zaki & Rady (2015) on Phaseolus vulgaris 
they reported that accumulations of 
some nutritive elements as K and Ca, 
carbohydrate and ascorbic acid (vitamin 
C) in different parts of plants were
increased as a consequence of spraying 
by MLE in compared with untreated 
plants (control).  

Endogenous hormone levels in 
cucumber leaves 

Endogenous phytohormones in 
cucumber leaves such as auxins, 
gibberellins and cytokinins were 
markedly increased with respect to the 
control in response to foliar application 

of MLE (Table 9), in both seasons. As 
compared to control, ABA concentration 
was decreased in response to MLE 
treatments. It is obvious that maximum 
concentrations of auxins, gibberellins 
and cytokinins as well as the lowest ABA 
levels were obtained when MLE at 1:20 
was applied. It is also observed from the 
results in Table 9 that addition of MLE 
stimulated auxins, gibberellins and 
cytokinins over control by 71.6%, 24.1% 
and 64.9%, in 2017 season, respectively; 
and by 63.3%, 16.3% and 51.8%, in the 
2018 season, respectively. Meanwhile, 
MLE significantly decreased ABA 
concentration over control by 31.7% and 
32.6%, in the 2017 and 2018 growing 
seasons, respectively. The foliar 
application of MLE30 alone or in 
combination with drought stress caused 
increase in both IAA and GA3 contents. 
On the other hand, ABA content showed 
highly significant decrease as compared 
with control plants (Hanafy, 2017). 
Similarly, Abdalla (2013) reported that 
treated rocket (Eruca vesicaria) plants 
with Moringa extract increased the levels 
of phytohormones. 
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Table 8: Chemical composition of cucumber fruits in response to moringa leaf extract 
(MLE) during 2017 and 2018 seasons. 

Treatments 
N 

(%) 
P 

(%) 
K 

(%) 
Fe 

(mg kg-1) 
Zn 

(mg kg-1) 
Mn 

(mg kg-1) 
Cu  

(mg kg-1) 

Season 20۱7 

Control 1.98c 0.39 c 2.37 c 79.73 c 35.95 d 27.34 15.42 

MLE 1:40 2.29b 0.47 b 3.54 b 100.7 b 41.63c 28.65 17.56 

MLE 1:30 2.35ab 0.48 b 3.62 ab 109.4 b 42.86 b 29.01 17.99 

MLE 1:20 2.41a 0.497 a 3.71 a 118.8 a 44.02 a 29.08 18.23 

L.S.D. at 5% 0.08 0.015 0.09 9.1 1.09 N.S N.S 

Season 20۱8 

Control 1.96c 0.37 d 2.42 c 83.79 c 38.12 c 27.98 15.81 

MLE 1:40 2.29b 0.44 c 3.66 b 100.2 b 42.03 b 28.49 17.61 

MLE 1:30 2.38a 0.46 b 3.74 ab 106.8 ab 42.92 ab 28.75 17.95 

MLE 1:20 2.43a 0.47 a 3.82 a 113.2 a 43.01 a 28.93 18.15 

L.S.D. at 5% 0.07 0.013 0.08 8.6 0.94 N.S N.S 
- N: nitrogen, P: phosphorus, K: Potassium, Fe: Iron, Zn: Zinc, Mn: Manganese, Cu: cupper 
- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 
 
Table 9: Endogenous phytohormones (μg g-1 FW) of cucumber leaves in response to 

moringa leaf extract (MLE) during 2017 and 2018 seasons. 

Treatments Auxins Gibberellins Cytokinins Abscisic acid 

Season 2017 

Control 2.732 c 11.699 d 0.652 c 0.0858 a 

MLE 1:40 4.302 b 13.391 c 0.931 b 0.0628 b 

MLE 1:30 4.462 b 13.975 b 1.004 ab 0.0589 b 

MLE 1:20 4.689 a 14.523 a 1.075 a 0.0541 c 

L.S.D. at 5% 0.177 0.491 0.075 0.0039 

Season 2018 

Control 3.045 c 12.613 d 0.658 c 0.0911 a 

MLE 1:40 4.587 b 14.019 c 0.870 b 0.0698 b 

MLE 1:30 4.735 b 14.392 b 0.934 ab 0.0663 c 

MLE 1:20 4.973 a 14.721 a 0.999 a 0.0614 d 

L.S.D. at 5% 0.165 0.343 0.066 0.0028 
- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 
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Enzyme activity in cucumber 
leaves 

Enzyme activity of cucumber leaves 
including catalase (CAT), peroxidase 
(POX) and superoxide dismutase (SOD) 
were markedly increased compared to 
control in response to foliar application 
of MLE, in both seasons (Table 10). 
These results is in a harmony with Zaki & 
Rady (2015) reported that MLE (30) 
application used as seed soaking or 
foliar spray were caused significant 
increase in the antioxidant enzymes 
glutathione reductase (GR), superoxide 
dismutase (SOD) and ascorbate 
peroxidase (APX) in common bean 
(Phaseolus vulgaris L.) plants. This 
extract of Moringa can prevent oxidative 
effect and afford significant protection 
against oxidative damage by modulate 
the gene expression responsible for 
metabolic processes and defense 
system. 

Conclusion 
In this study, foliar application of 

moringa leaf extract (MLE) had the ability 
to promote the vegetative growth and 
physiological traits of cucumber 
(Cucumis sativus L.) leading to the 
positive enhancement in the yield and 
nutritional quality of cucumber fruits. 
This promotion of the physiological traits 
of cucumber plants was accompanied by 
an increase in the endogenous hormone 
levels and enzymes activity. Our study 
proved and support the assumption that 
MLE might be utilized as effective natural 
and most importantly safe bio-stimulants 
to reduce the use of synthetic 
agrochemicals in organic agricultural 
production and consequently 
substitution of hazard chemicals by 
natural ones in the production of high-
quality vegetables and fruits. 

Disclosure statement 
No potential conflict of interest was 

reported by the authors. 

Table 10: Enzymes activity (μg g-1 FW h-1) of cucumber leaves in response to moringa 
leaf extract (MLE) during 2017 and 2018 seasons. 

Treatments 
Season 2017 Season 2018 

CAT POX SOD CAT POX SOD 

Control 93.86 c 137.34 d 219.49 d 99.65 d 128.01 c 205.27 d 

MLE 1:40 133.25 b 183.36 c 247.11 c 156.66 c 189.02 b 263.68 c 

MLE 1:30 138.11 a 189.75 b 258.35 b 165.21 b 194.43 a 270.32 b 

MLE 1:20 141.32 a 194.82 a 265.21 a 171.69 a 198.85 a 279.11 a 

L.S.D. at 5% 3.25 2.99 5.65 3.61 4.59 5.99 

POX: Peroxidase, CAT: Catalase, SOD: Superoxide dismutase 
- Values are means of three replicates in each treatment.  
- Means values in each column followed by the same letter are not significantly different (P ≤ 0.05). 
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 استخدام مستخلص أوراق المور�نجا لتحسین نمو ومحصول الخ�ار

 )١(الصاوى البالط و�براه�م ،)٢(، عبد الناصر الزعو�لى)١(محمد السید محمد احمد 
 قسم ال�ساتین، �ل�ة الزراعة، جامعة طنطا  ) ١( 
 الن�ات الزراعى، �ل�ة الزراعة، جامعة طنطا قسم  ) ٢( 

الملخص العر�ى  

وتـم تقیـ�م اسـتجا�ة نمـو وانتاج�ـة الخ�ــار  ٢٠١٨و ٢٠١٧تمـت الدراسـة تحـت ظـروف الصـو�ة فـى موســمین متتـالیین 
) �مســتخلص اوراق المور�نجـا. وتــم تحســین ١:٤٠، ١:٣٠، ١:٢٠الصـنف الهجــین هشـام للــرش الــورقى بثالثـة تر�یــزات (

نمو الخ�ار (طول الن�ات والمساحة الورق�ة وعدد األوراق والوزن الطازج والجاف لكل من االوراق وس�قان الن�اتات) صفات 
وصفات التزهیر (عدد االزهار وعدد األ�ام حتى اول زهرة ونس�ة العقـد) معنو�ـا نت�جـة الـرش الـورقى �مسـتخلص المور�نجـا. 

الـوزن الطـازج والجـاف للثمـار ومحصـول الثمـار الكلـى) نت�جـة المعاملـة كما تم تعز�ز نمو وتطور �عـض الصـفات الثمر�ـة (
الورق�ـــة �مســـتخلص أوراق المور�نجـــا. أدت معاملـــة الن�اتـــات �مســـتخلص أوراق المور�نجـــا الـــى ز�ـــادة ملحوظـــة لمســـتوى 

الكسـدة الكــاتالز، الهرمونـات الداخل�ـة (االو�ســینات والجبر�لینـات والســیتو�ینینات) �مـا زادت مـن نشــاط إنز�مـات مضــادات ا
والبیرو�ســیدیز وسو�راكســید الد�ســمیوتاز فــي أوراق الخ�ــار. و�شــف هــذا التــأثیر التحفیــزى ان مســتخلص اوراق المور�نجــا 

 �مكن استخدامه �منشط حیوي طب�عي وآمن فعال فى االنتاج الزراعي العضوي.
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