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Abstract: 
This investigation was carried out during two successive summer seasons in 

2015 and 2016, in the Experimental Vegetable Farm, Faculty of Agriculture, As-
siut University to examine the effect of yeast and royal jelly foliar applications 
on yield and its attributes as well as quality traits of cucumber (hybrid KUC-
102). The experiment was laid out as split plot arrangement in randomized com-
plete block design (RCBD) with three replications. The results showed that using 
yeast and royal jelly spray gave significant differences in most studied traits 
compared to the control (untreated) in favor of 20 g/l yeast and 2.4 g/l royal jelly 
in both seasons. Concerning the interaction between yeast and royal jelly, there 
were significant effects in some studied traits in both seasons. The combination 
of 20 g/l yeast and 2.4 g/l royal jelly recorded the highest mean values of vegeta-
tive traits, yield components, total yield and fruit quality in both seasons. Use 20 
g/l yeast plus 2.4 g/l royal jelly holding a great promise since it gave fruit yield 
increment of 109.40% and 145.22% in the first and second seasons, respectively 
compared to the control (untreated plants 9.150 and 7.653 ton/feddan in the first 
and second seasons, respectively). Also, the results demonstrated that cucumber 
respond to yeast and royal jelly with distinct changes in gene expression. 
Keywords: Cucumber, Fruit quality, Gene expression, Royal jelly, Total yield, Vegeta-

tive traits, Yeast, Yield attributes. 
 

Introduction 
Cucumber (Cucumis sativus L.) 

is clearly, one of the most imperative 
cucurbiteous crops grown in Egypt. It 
is cultivated for fresh fruits and pick-
ing which are locally expended or 
transferred to increase national reve-
nue. The total cultivation area of cu-
cumber in Egypt in 2014 was 8434 
feddan and the total production 
reached 94948 tons with an average 
of 11.26 ton/feddan (Bulletin of The 
Agricultural Statistics), Ministry of 
Agriculture. 

The bread yeast (Saccharomy-
ces cerevisiae) is a kind of bio-
fertilizers used in soil fertilization or 
as foliar application on the shoots of 

vegetable crops (El-Ghamriny et 
al.,1999). This is for its content of 
nutrient elements and existence of 
stimulative growth regulator com-
pounds like auxins, gibberellins and 
cytokinins (Glick, 1995). Glick re-
ported that the yeast was clever of 
increasing the simulative growth 
compounds like gibberellins, auxins 
and cytokinins that act in improving 
plant cell division and growth. The 
helpful effects of dry yeast applica-
tion may be due to that it is consid-
ered as a natural source of cytokinins 
that stimulates cell division and 
enlargement as well as the synthesis 
of protein, nucleic acid and chloro-
phyll (Fathy and Farid, 1996). It also 
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contains sugar, proteins, amino acids 
and vitamins (Shady, 1978). Foliar 
application of yeast was found to in-
crease growth, yield and quality of 
many vegetable crops. Many investi-
gators stated that spraying yeast ex-
tract significantly enhanced vegeta-
tive growth performance (Abou El-
Nasr et al., 2001; Gomaa et al., 2005, 
Mona et al., 2005; El-Tohamy and 
El-Greadly, 2007; Fawzy, 2007; Hus-
sainand Khalaf, 2007; El-Tohamy et 
al., 2008; Fawzy et al., 2010; 
Ghoname et al., 2010). Also, many 
investigators found that spraying 
yeast extract on cucumber signifi-
cantly enhanced vegetative growth 
performance, yield and its quality 
(Sarhan et al., 2011; Shehata et 
al.,2012 ; Hamail et al.,2014).  

Erratic literatures are available 
about the impact of royal jelly on hor-
ticultural crops. It is concealed from 
the heads of queen bees. It is manu-
factured from pollens, water and 
honey mixed with saliva, hormones 
and vitamins. It contains 65.3 % wa-
ter and 34.7 % drymatter. The dry 
matter portion composes of 48.2 % 
proteins, 37.8 % carbohydrates, 10.4 
% lipids and 2 % ash. It is also con-
tains vitamins B1, B2, B5, B6, B8 
and B9 as well as vitamin C. It con-
tains at least 17 aminoacids, different 
nutrients (K, Mg, Ca, Fe, P, S, Mn 
and Si) and sex hormones (Heyl, 
1951 and Nation and Robinson, 
1971). 

Amazing promotion on growth, 
nutritional status, yield and fruit qual-
ity of horticultural crops was ob-
served using royal jelly (Townsend 
and Lucas, 1966; El- Maziny and 
Hassan, 1990 and El-Shaikh, 2010). 

Molecular biological ap-
proaches including protein profile 
have been used to determine the 
variation within and between plants 
as well as to study gene expression 
(El-Aref and Hamada, 1998; El-Aref 
et al., 2014). Electrophoretic protein 
analysis has been used to study the 
genetic variations in cucumber 
(Ming, L. and Cao Zong-xun. 1996). 

The target of this study was to 
assess the beneficial effects of spray-
ing different concentrations of yeast 
and royal jelly on vegetative traits, 
yield components, total yield and 
quality traits of cucumber (hybrid 
KUC-102).  
Materials and Methods: 

This experiment was imple-
mented in the Experimental Vegeta-
ble Farm, Faculty of Agriculture, As-
siut University during 2015 and 2016 
summer seasons using split plot ar-
rangement in randomized complete 
block design (RCBD) with three rep-
lications to study the effect of yeast 
and royal jelly foliar applications on 
productivity of cucumber (hybrid 
KUC-102). The four yeast concentra-
tions (5,10,15 and 20 g/l) plus control 
(untreated) were allocated in the main 
plots, while, the three royal jelly con-
centrations (0.8,1.6 and 2.4 g/l) plus 
control were arranged in the sub- 
plots. The soil texture of experimen-
tal site is clay as presented in Table 
(1). The seeds were sown on 15th 
March in both seasons on terraces 
width of 1m and the distance between 
hills was 40 cm. The experimental 
unit was 13.5 m2 (4.5 × 3). The strain 
of yeast (Saccharomyces cerevisiae), 
was dissolved in water followed by 
adding sugar at a ratio of 1:1 w/w, 
and kept 24 hours in a warm place in 
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darkness for reproduction according 
to the methods of Morsi et al.(2008). 
Chemical analysis of activated yeast 
is shown in Table (2). The plants 
were sprayed to the drip point by 
yeast and royal jelly as foliar applica-
tion once after 21 and 22 days from 
sowing, respectively using plastic 
sheet as a separator between treat-
ments one meter height. Untreated 
plants were sprayed with tap water. 
Royal jelly chemical analysis is 
shown in Table (3). All the other ag-
ricultural practices were done as rec-
ommended for cucumber by Ministry 
of Agriculture. 

The measurements were taken 
on ten guarded plants in each experi-
mental unit and the following meas-
urements were recorded:  
1- Vegetative characters: 

This included Plant height (cm) 
and Number of branches per plant at 
the end of the season (105 days from-
sowing in both seasons). 
2- Yield component: 

This included Number of fruits 
per plants, fruit length (cm), fruit di-
ameter (cm), fruit yield per plant 
(kg). 
3- Total yield (ton/feddan). 
4- Quality traits: 

This included, reducing sugar 
percentage and total soluble solids 
according to A.O.A.C. (1990). Num-
ber of fruits per plant was calculated 
from all harvested fruits for each 
treatment along the season. Harvest 
was done at intervals of 3 days. Also, 
ten fruits from each treatment were 
randomly taken to determine fruit 

traits. Collected data were analyzed 
using MSTAT-C Statistical Software 
Package (Michigan State University, 
Freed et al.1991) and means were 
tested using L.S.D at 0.05 according 
to Gomez and Gomes (1984). 
Electrophoresis for protein pat-
terns: 

Protein patterns of soluble pro-
teins were determined in order to 
study the changes in gene expression 
under different treatments of yeast 
extract and royal jelly. Soluble pro-
teins were extracted from ~one gram 
fresh weight of each treated plants in 
addition to their control using equal 
volumes of extraction buffer (0.1 M 
Tris-HCl + 2.0mM EDTA, pH 7.8). 
The samples were heated at 100 ˚C 
for 5 min, centrifuged at 10,000 rpm 
for 30 min, and 50 μl of each ex-
tracted protein treatment was mixed 
with sample buffer by (1:1) ratio. 
Electrophoresis for protein analysis 
was carried out according to the 
method described by Laemmli (1970) 
using 12% polyacrylamide and 1% 
SDS (w/v) under denaturing condi-
tions. The gels were stained for pro-
tein bands with Commassie Blue R 
and destained by repeated immersion 
in a destaining solution (1methanol: 
1acetic acid: 8 water, by volume). 
The molecular weight of protein 
bands were determined against pro-
tein marker consisted of 70, 60, 50, 
40, 30, 20 and 15 KD using GS 365 
electrophoresis data system program 
version 3.01 (Microsoft Windows @ 
version). 
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Table 1. Analysis of chemical and physical characteristics of the experimental soil. 
Characteristic Values Characteristic Valuse 

pH(1:1) 8.01 Caly % 48.95 
EC1:1 dSm-1 1.2 Silt % 29.37 
ECe dSm-1 1.85 Sand % 21.68 
Soluble Cations, (meq/kg soil )  Soil texture Clay 

9.0 Bulk density, (g/cm3) 1.12 
3.0 Field capacity, (F.C)%   43.02 
6.5 Wilting Point (W.P)%  22.33 

Ca2+ 
Mg2+ 
Na+ 
K+ 1.0 W.Saturation % 65.01 
Soluble Anions,(meq/100 g soil)    

4.0   
6.5   

Cl- 
HCO3

-+CO3
2- 

SO4
2- 9.0   

Total nitrogen (ppm) 8.0   
Available Phosphorus ppm 11.2   
Available Potassium ppm 300   
 

Table 2. Chemical analysis of activated yeast (mg/100g dry weight). 
Minerals Amino acids Vitamins 

Total N 7.23 Arginine  1.99 Thiamin  2.71 
P2O5 51.68 Histidine 2.63 Riboflavin  4.96 
K2O  34.39 Isoleiucine 2.31 Nicotinic acid  39.88 
MgO 5.76 Leucine 3.09 Pantothenic acid  19.56 
CaO 3.05 Lysine  2.95 Biotin  0.09 
SiO2  1.55 Methionine  0.72 Pyridoxine  2.90 
SO2  0.49 Phrnylalanine 2.01 Folic acid  4.36 
NaCl 0.30 Theronine 2.09 Cobalamin 153ug 
Fe  0.92 Tryptophan 0.45 Enzymes  
Ba  157.6 Valine 2.19 Oxidase  0.350 
Co  67.8 Glutamic acid  2.00 Peroxidase  0.290 
Pd 438.6 Serine  1.59 Catalase  0.063 
Mn 81.3 Aspartic acid 1.33 Carbohydrates 23.20 
Sn 223.9 Praline  1.53   

Zn 335.6 Tyrosine  1.49   
 

Table 3. Chemical Analysis of royal jelly (Townsend and Lucas, 1966). 
Constituents Values mg/ 100 g F.W. 

Water 65.3 
Dry matter 34.7 
Portents 48.2 
Carbohydrate 37.8 
Lipids 10.4 
Ash 2.0 
Sugar 23.0 
Glucose 4.0 
Fructose 4.0 
Sucrose 5.0 
K 220 
Mg 105 
Ca 112 
Fe 50 
P 118 
S 44 
Mn 32 
Si 5 
Vitamins B1 0.4 
Vitamins B2 0.3 
Vitamins B5 0.4 
Vitamins B6 0.3 
Vitamins B8 0.3 
Vitamins B9 0.4 
Vitamins B12 0.3 
A 0.4 
C 0.9 
D 0.5 
K 0.4 
E 0.3 
Essential amino acids 1100 
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Results and Discussion 
1- Vegetative traits: 

Data presented in Table (4) show 
the effect of yeast concentrations on 
plant height and number of branches 
per plant in the two growing seasons. 
Thus, the plant height was affected 
significantly by the foliar application 
of different concentrations of yeast in 
the first season only. The highest mean 
value of plant height (139.59 cm) was 
obtained from 20 g/l of yeast. On the 
other hand, number of branches per 
plant did not react significantly to yeast 
application in both seasons. The previ-
ous increas in plant height with in-
creasing yeast concentrations suggests 
the role of yeast in increasing plant 
growth characters. Plant height could 
give a clear represent of size and abun-
dance of the vegetative growth of cu-
cumber plant which reflected in the 
fruit number/plant (Al-Mokhtar et al., 
1991). The advantage of plants growth 
in response to the foliar application of 
yeast may be ascribed to its contents of 
different nutrients such as P, K, Mg, 
Ca, Fe, Ba, Mn and Zn, higher percent-
age of proteins, higher values of free 
amino acids and vitamins (Table 2) 
which may play a vital role in improv-
ing growth (Bevilacqua, et al., 2008). 
These findings are in a good line with 
those obtained by Bowen and Rovira, 
(1991), Ahmed et al. (1995), Glick, 
(1995), Sarhan (2008) on potato, Ka-
mal and Ghanem (2012) on snap bean, 
Shalaby and El-Ramady (2014) on gar-
lic, Marzouk et al. (2014) on broad 
bean and shafeek et al. (2015) on tur-
nip. 

The registered data in Table (5) 
show that the plant height and number 
of branches per plant were significantly 
influenced by the foliar applications of 
royal jelly concentrations in the two 
growing seasons. Thus, the highest 

mean values of plant height (138.70 
and 126.18 cm) and number of 
branches per plant (3.51 and 3.20 
branch) in the first and second seasons, 
respectively, were obtained using 2.4 
g/l royal jelly concentration. On the 
other hand, the lowest morals were ob-
tained with corresponding untreated 
plants. These increments in vegetative 
growth traits may be due to the highly 
nutritional and hormonal status of royal 
jelly. These results are in harmony with 
those detected by Nation and Robinson 
(1971), Townsend and Lucas (1966), 
Hyel (1951), El-Maziny and Hassan 
(1990) and El-Shaikh (2010). 

Data exhibited in Tables (6) and 
(7) reveal that plant height and number 
of branches per plant traits was not af-
fected significantly by the interaction 
in both seasons. Whatever, the highest 
mean values of plant height (144.33 cm 
and 142.12 cm) and number of 
branches per plant (3.53 and 3.64 
branch) in the first and second seasons, 
respectively were achieved from cu-
cumber plants sprayed by 20 g/l of 
yeast with 2.4 g/l royal jelly concentra-
tion. 
2- Yield components: 

Illustrated data in Table (4) re-
veal that number of fruits per plant, 
fruit yield per plant was affected sig-
nificantly by the different concentra-
tions of yeast in the two growing sea-
sons. While, the fruit length was af-
fected significantly by the studied yeast 
concentrations in the second season 
only. But, the fruit diameter trait re-
acted significantly to the tested yeast 
concentrations in the first season only. 
Thus, the highest mean values of fruit 
yield per plant (1.271 and 1.252 kg per 
plant in the first and second seasons, 
respectively) were obtained when the 
yeast was applied at the highest con-
centration (20 g/l). This is to be ex-
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pected since the same yeast concentra-
tion produced the highest mean values 
with regard to number of fruits per 
plant and consequently produced the 
highest yield per plant. The optimistic 
effects of spraying yeast extract was 
qualified to its own contents of differ-
ent nutrients, high percentage of pro-
tein, large amount of vitamin B and 
natural plant growth regulators such as 
cytokines. Physiological roles of vita-
mins and amino acids in the yeast ex-
tract which increase the metabolic 
processes role and levels of endoge-
nous hormones that may indorsed the 
vegetative growth parameters and re-
flected on enhancing yield. Related 
trend of results were detected by She-
hata et al. (2012) on cucumber.  

Presented data in Table (5) de-
note that all studied yield components 
traits (number of fruits per plant, fruit 
length, fruit diameter and fruit yield 
per plant) were affected significantly 
by the foliar application of royal jelly 
as compared to control treatment 
(without royal jelly) in both seasons. 
Thus, the highest mean values of num-
ber of fruit per plant (12.71 and 12.23 
fruit), fruit length (15.70 and 13.61 
cm), fruit diameter (3.47 and 3.39 cm) 
and fruit yield per plant (1.223 and 
1.215 kg) in the first and second sea-
sons, respectively, were achieved from 
2.4 g/l of royal jelly concentration. The 
superiority of 2.4 g/l  royal jelly con-
centration were regard to fruit yield per 
plant can be attributed to the superior-
ity with the same concentration con-
cerning number of fruit per plant, fruit 
length and fruit diameter traits. These 
findings are supported by those ob-
tained by El-Maziny and Hassan 
(1990) and El-Shaikh (2010). 

Data illustrated in Tables (6) and 
(7) show that all studied yield compo-
nents traits (number of fruits per plant, 

fruit length, fruit diameter and fruit 
yield per plant) were not affected sig-
nificantly by the interaction between 
yeast and royal jelly in both seasons 
except fruit yield per plant in the sec-
ond season only by the interaction be-
tween foliar application of yeast and 
royal jelly. The highest mean values of 
fruits number per plant (14.55 and 
14.35 fruit), fruit length (18.08 and 
14.83 cm), fruit diameter (3.75 and 
3.70 cm) and fruit yield per plant 
(1.449 and 1.420 kg/plant) were ob-
served in both seasons, respectively 
from the combinationof the application 
of  20 g/l yeast and 2.4 g/l royal jelly. 
3- Total yield (ton /feddan): 

Exhibited data in Table (4) ex-
hibit that total yield per feddan was af-
fected significantly by the yeast treat-
ments in the two growing seasons. All 
studied yeast concentrations surpassed 
significantly the control treatment 
(without yeast) in this respect. Increas-
ing yeast concentrations from 5 to 20 
g/l increased the total yield per feddan. 
The highest mean values of total yield 
(16.780 and 16.527 ton/feddan in the 
first and second seasons, respectively) 
were obtained from 20 g/l yeast con-
centration was applied. This is to be 
expected since the same yeast concen-
tration gained the highest mean values 
of fruit yield per plant as shown before 
and consequently produced the maxi-
mum fruits yield per feddan. The posi-
tive effects of using yeast applications 
was attributed to increase validity of 
different nutrients, high percent of pro-
tein, high amounts of vitamin B and 
natural plant growth regulators such as 
cytokinins (Glick, 1995 and Fathy and 
Farid, 1996); physiological roles of vi-
tamins and amino acids in the yeast 
extract which increased the metabolic 
processes part and levels of endoge-
nous hormones i.e., IAA and GA3 
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(Chaliakhyan (1956), Sarhan and Ab-
dullah (2010) and Ahmed et al.(2011). 
Similar results trend were previously 
reported by several scientists for many 
crops (e.g., tomato, cucumber, egg-
plant, sweet pepper, Snap bean and po-
tato). 

Data recorded in Table (5) show 
that the total yield per feddan affected 
significantly by the foliar application 
of royal jelly in the both seasons. Cu-
cumber plants which sprayed at 2.4 g/l 
royal jelly concentration out yielded 
the highest mean values of total fruits 
yield per feddan (16.140 and 16.027 
ton/feddan) in the first and second sea-
sons, respectively. This is to be ex-
pected since the same royal jelly con-
centration produced the highest fruits 
yield per plant as mentioned before 
(Table 5). The positive effect of royal 
jelly on total fruit yield (ton/feddan) 
may be attributed to its contents of hor-
mones and nutrition elements (Nation 
and Robinson, 1971 and Hyel, 1951). 
Likewise, the improvement encouraged 
vegetative growth traits mirrored posi-
tively on total fruit yield (ton/feddan) 
due to the structure and contents of 
royal jelly (El-Maziny and Hassan, 
1990 and El-Shaikh, 2010). 

Data presented in Tables (6) and 
(7) reveal that the total yield per feddan 
affected significantly by the interaction 
between the application of yeast and 
royal jelly in the second season only. 
Cucumber plants were treated with 
both 20 g/l yeast and 2.4 g/l royal jelly 
gave the highest total yield per feddan 
(19.160 and 18.767 ton/feddan) in the 
first and second seasons respectively. 
The previous interaction led to an in-
crement in fruit yield reached about 
109.40 and 145.22 % in the first and 
second seasons, respectively as com-
pared to control treatment (0.00 g/l of 
both yeast and royal jelly). These re-

sults were expected since the same in-
teraction gave the highest fruit yield 
per plant (1.449 and 1.420 kg/plant). 
4- Fruit quality: 

Data exhibited in Table (4) reveal 
that reducing sugar percentage trait 
was affected significantly by the foliar 
applications of yeast in the first season 
only. On the contrary, the total soluble 
solids did not react significantly to the 
foliar applications of yeast in both sea-
sons. Furthermore, the highest reduc-
ing sugar percentage (1.598%) was re-
corded from 20 g/l yeast concentration 
in the first season. The positive effects 
of applying active dry yeast was attrib-
uted to its own contents of different 
nutrients, high percentage of protein, 
large amounts of vitamin B and natural 
plant growth regulators. (Glick, 1995 
and Fathy and Farid, 1996). The same 
results were found by Fathy et al., 
(2002) on tomato; Mona et al., (2005) 
on cucumber; Gomaa et al., (2005) on 
potato; El-Tohamy and El-Greadly, 
(2007) on Snap bean; El-Tohamy et 
al., (2008) on eggplant; Ghaoname et 
al., (2010) on sweet pepper and Fawzy 
et al., (2010) on Snap bean. Similar, 
Hussain and Khalaf, (2007) on potato, 
found that spraying yeast solution 
treatments significantly increased TSS. 

Reducing sugar percentage and 
total soluble solids as shown in Table 
(5) were affected significantly by the 
royal jelly concentrations in the two 
growing seasons with regard to Tss and 
in the first season only with regard to 
reducing sugar percentage. Thus, the 
highest mean value (1.600%) of reduc-
ing sugar percentage was obtained 
from 2.4 g/l concentration of royal jelly 
application, while, the lowest mean 
value (1.565%) was obtained from un-
treated plants in this respectin the first 
season. Here too, the highest mean 
values of Tss (4.300 and 3.900 in the 
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first and second season, respectively) 
were registered from 2.4 g/l royal jelly 
concentration. 

The interaction had a significant 
effect on reducing sugar percentage in 
the first season only (Tables 6 and 7). 
But, the total soluble solids were not 
affected significant in both seasons by 
the combination of foliar application of 
yeast and royal jelly. The maximum 
mean values of reducing sugar percent-
age were obtained from the interaction 
between 15 g/l yeast and 2.4 g/l royal 
jelly, 20 g/l of yeast with both 1.6 g/l 
and 2.4 g/l royal jelly (1.610 %) in the 
first season. But, in the second season 
the maximum values were obtained 
from the combination of 15 g/l and 20 
g/l of yeast with 2.4 g/l royal jelly (Ta-
bles 6 and 7). Concerning total soluble 
solids, the maximum mean values were 
obtained from the combination of 15 
g/l of yeast with 2.4 g/l royal jelly, 20 
g/l of yeast with both 1.6 g/l and 2.4 g/l 
royal jelly in the first season. But, in 
the second season the highest mean 
value was obtained from the combina-
tion of foliar application of 20 g/l of 
yeast and 2.4 g/l of royal jelly (Tables 
6 and 7). 
Electrophoresis for protein patterns 

Electrophoretic changes in pro-
tein patterns of cucumber plants treated 
with yeast, royal jelly and their combi-
nations in comparison to the control 
are summarized in Table (8) and illus-
trated in Figs. (1 and 2). All tested 
plants manifested a maximum number 
of 18 protein bands, which were not 
necessarily being present in all tested 
treatments (Table 8). 

Generally, the results revealed 
marked changes in protein patterns as a 
result of yeast and royal jelly treat-
ments. In yeast and royal jelly treated 
plants, several polypeptides were ap-
parently suppressed whereas others 

were induced, as compared to the con-
trol (Table 8). In this instance, the 
27.72 KD protein band was reduced in 
plants treated with 5, 10 and 15 g/l 
yeast while, appeared in the other 
treatments. Whereas, one protein band 
at 19.17 KD was reduced in cucumber 
plants treated with yeast or royal jelly 
while it expressed in those treated with 
all combinations of yeast/royal jelly. 
However, the 18.24 and 14.32 KD pro-
teins were reduced by all treatments. 
Meanwhile, the 61.62 KD band was 
induced only in plants treated with the 
high level of yeast (20 g/l) or royal 
jelly (2.4 g/l) and their combinations. 
However, the 33.55 KD was newly ex-
pressed in cucumber plants treated with 
20g/l yeast or treated with all combina-
tions of yeast/royal jelly. Two proteins 
at 46.38 and 31.44 KD were induced 
by all treatments of yeast and royal 
jelly. The induction of these proteins 
suggested that the genetic program in 
cucumber was altered by the tested 
treatments to induce the production of 
these proteins for specific pathways 
involved in the metabolism of cell 
growth and improving productivity of 
cucumber plants. 
Conclusion: 

The highest fruits yield was re-
corded using the foliar application by 
20 g/l of yeast or by 2.4 g/l of royal 
jelly or from the combination of both 
treatments. We recommend spraying 
cucumber plants with 20 g/l yeast 
which surpassed the yield obtained by 
application of 2.4 g/ L royal jelly by 
about 3.55 % on average over both 
seasons and also safe lots of costs and 
achieve the highest return. But, Spray-
ing plants with both 20 g/l yeast and 
2.4 g/l royal jelly gave an increment 
for the fruits yield by about 13.87 % on 
average over both seasons from the 
yield obtained by 20 g/l of yeast only. 
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The use of combination of 20 g/l yeast 
and 2.4 g/l royal jelly holding a great 
promise since it gave fruit yield incre-
ment of 127.31 % on average over both 
seasons compared to control (untreated 
plants). Cucumber responded to yeast 
and royal jelly with distinct changes in 
gene expression. These changes in 
gene expression resulted from changes 
in gene products, including protein 
profiles. These proteins may play an 
important role in growth and yield of 
cucumber plants. 
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Table 4. Main effect of foliar application of active yeast on growth characters in 
cucumber plants in the 2015 and 2016 summer seasons. 

Seasons Treatments 
Plant 
height 
(cm) 

Number 
of 

branches 
per plant 

Number 
of fruits 

per 
plant 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

Fruit 
yield per 

plant 
( Kg ) 

Total yield 
(ton/feddan) 

Reducing 
sugar 

% 

Total 
soluble 
solids 

0 g/l 114.51 2.77 9.76 12.92 2.90 0.810 10.637 1.568 3.854 
5 g/l 130.11 3.06 10.60 13.54 3.03 1.045 13.766 1.576 3.979 

10 g/l 133.39 3.14 11.17 13.89 3.17 1.128 14.674 1.585 4.021 
15 g/l 136.23 3.40 11.68 14.58 3.26 1.162 15.327 1.590 4.125 
20 g/l 139.59 3.57  12.58 15.63 3.50 1.271 16.780 1.598 4.229 

F value ** NS ** NS * ** ** ** NS 

20
15

 

L.S.D. at 5% 5.793 - 0.927 - 0.307 0.198 2.627 0.0015 - 
0 g/l 109.32 2.64 9.73 11.54 2.76 0.769 10.093 1.553 3.479 
5 g/l 113.66 2.78 10.37 12.07 2.99 1.025 13.498 1.558 3.521 

10 g/l 115.51 2.83 10.65 12.48 3.12 1.095 14.436 1.559 3.708 
15 g/l 117.90 2.96 11.15 12.90 3.22 1.153 15.203 1.567 3.729 
20 g/l 123.06  3.11 12.44 13.51 3.31 1.252 16.527 1.572 3.833 

F value NS NS ** * NS ** ** NS NS 

20
16

 

L.S.D. at 5% - - 0.752 1.128 - 0.031 0.412 - - 
NS, * and ** mean non-significant and significant at 0.05 and 0.01 probability, respectively.  

 

 

Table 5. Main effect of foliar application of royal jelly on growth characters in cu-
cumber plants in the 2015 and 2016 summer seasons. 

Seasons Treatments 
Plant 
height 
(cm) 

Number 
of 

branches 
per 

plant 

Number 
of fruits 

per 
plant 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

Fruit 
yield 
per 

plant    
( Kg ) 

Total yield 
(ton/feddan) 

Reducing 
sugar 

% 

Total 
soluble 
solids 

0 g/l 123.77 2.84 9.97 12.95 2.89 0.947 12.452 1.565 3.717 
0.8 g/l 127.65 3.11 10.59 13.52 3.05 1.051 13.691 1.578 3.967 
1.6 g/l 132.94 3.29 11.35 14.28 3.28 1.112 14.664 1.590 4.183 
2.4 g/l 138.70 3.51 12.71 15.70 3.47 1.223 16.140 1.600 4.300 

F value ** ** ** ** ** ** ** ** ** 

20
15

 

L.S.D. at 5% 6.961 0.369 1.206 1.099 0.268 0.081 1.060 0.0014 0.276 
0 g/l 107.87 2.59 9.86 10.88 2.77 0.908 11.943 1.551 3.367 

0.8 g/l 113.99 2.75 10.29 12.39 2.98 1.011 13.307 1.559 3.583 
1.6 g/l 115.51 2.92 11.09 13.12 3.18 1.102 14.529 1.565 3.767 
2.4 g/l 126.18 3.20 12.23 13.61 3.39 1.215 16.027 1.573 3.900 

F value ** ** ** ** ** ** ** NS ** 

20
16

 

L.S.D. at 5% 6.692 0.270 0.601 1.013 0.265 0.009 0.121 - 0.277 
NS and ** mean non-significant and significant at 0.01 probability, respectively. 
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Table 6.  Main effect of the interaction of foliar application of active yeast and 
royal jelly on growth characters in cucumber plants in the 2015 summer sea-
son. 

2015  
 

Treatments 
of yeast 

Treatments 
of royal 

jelly 

Plant 
height 
(cm) 

Number 
of 

branches 
per 

plant 

Number 
of fruits 

per 
plant 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

Fruit 
yield 
per 

plant 
( Kg ) 

Total yield 
(ton/feddan) 

Reducing 
sugar 

% 

Total 
soluble 
solids 

0 g/l 108.25 2.42 9.35 12.17 2.72 0.699 9.150 1.553 3.500 

0.8 g/l 110.76 2.76 9.65 13.08 2.83 0.755 9.893 1.560 3.750 

1.6 g/l 111.51 2.81 9.85 13.17 2.95 0.876 11.510 1.570 4.000 
0 g/l 

2.4 g/l 127.52 3.09 10.18 13.25 3.12 0.912 11.997 1.590 4.167 

0 g/l 124.78 2.78 9.62 12.58 2.75 0.954 12.557 1.553 3.667 

0.8 g/l 125.52 2.64 10.22 13.25 2.95 1.052 13.853 1.580 3.917 

1.6 g/l 132.15 3.28 10.62 13.83 3.15 1.060 13.963 1.580 4.083 
5 g/l 

2.4 g/l 138.00 3.53 11.95 14.50 3.25 1.114 14.690 1.590 4.250 

0 g/l 126.40 2.78 9.95 12.75 2.92 0.985 12.957 1.570 3.750 

0.8 g/l 127.42 3.20 10.55 13.33 3.00 1.128 14.093 1.580 3.917 

1.6 g/l 137.67 3.03 10.95 14.25 3.25 1.120 14.767 1.590 4.167 
10 g/l 

2.4 g/l 142.07 3.53 13.22 15.25 3.52 1.279 16.880 1.600 4.250 

0 g/l 129.47 2.85 10.22 12.92 2.96 0.987 12.990 1.570 3.750 

0.8 g/l 134.03 3.28 10.85 13.58 3.02 1.108 14.600 1.580 4.083 

1.6 g/l 139.81 3.62 12.02 14.42 3.32 1.193 15.743 1.600 4.250 
15 g/l 

2.4 g/l 141.61 3.87 13.65 17.42 3.73 1.361 17.973 1.610 4.417 

0 g/l 129.96 3.37 10.72 14.33 3.08 1.109 14.607 1.580 3.917 

0.8 g/l 140.50 3.64 11.72 14.35 3.45 1.214 16.017 1.590 4.167 

1.6 g/l 143.55 3.75 13.32 15.75 3.72 1.313 17.337 1.610 4.417 
20 g/l 

2.4 g/l 144.33 3.53 14.55 18.08 3.75 1.449 19.160 1.610 4.417 

F value  NS NS NS NS NS NS NS ** NS 

L.S.D. at 5%  - - - - - - - 0.0030 - 
NS and ** mean non-significant and significant at  0.01 probability, respectively. 
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Table 7.  Mean effect of the interaction of foliar application of active yeast and 
royal jelly on growth characters in cucumber plants in the 2016 summer sea-
son. 

2016  
 

Treatments 
of yeast 

Treatments 
of royal 

jelly 

Plant 
height 
(cm) 

Number 
of 

branches 
per plant 

Number 
of fruits 

per 
plant 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

Fruit 
yield per 

plant 
( Kg ) 

Total yield 
(ton/feddan) 

Reducing 
sugar 

% 

Total 
soluble 
solids 

0 g/l 102.07 2.26 8.78 9.51 2.55 0.587 7.653 1.543 3.000 
0.8 g/l 108.69 2.56 9.02 11.47 2.77 0.689 9.030 1.553 3.417 
1.6 g/l 109.75 2.78 10.58 12.43 2.78 0.880 11.567 1.557 3.667 

 
0 g/l 

2.4 g/l 116.79 2.98 10.52 12.75 2.95 0.922 12.123 1.560 3.833 
0 g/l 105.90 2.59 9.55 10.70 2.75 0.913 12.007 1.553 3.083 

0.8 g/l 109.80 2.73 10.08 12.05 2.95 1.026 13.510 1.560 3.500 
1.6 g/l 115.85 2.81 10.32 12.73 3.10 1.059 13.950 1.557 3.667 

5 g/l 

2.4 g/l 123.08 2.98 11.52 12.80 3.18 1.102 14.527 1.563 3.833 
0 g/l 107.42 2.64 9.95 10.88 2.80 0.953 12.533 1.550 3.500 

0.8 g/l 115.51 2.73 10.22 12.17 2.98 1.051 13.840 1.557 3.583 
1.6 g/l 115.97 2.92 10.68 13.28 3.27 1.108 14.610 1.563 3.833 

10 g/l 

2.4 g/l 123.13 3.03 11.75 13.60 3.43 1.269 16.760 1.567 3.917 
0 g/l 111.79 2.68 10.08 11.33 2.82 1.008 13.280 1.553 3.583 

0.8 g/l 117.33 2.81 10.58 12.78 3.08 1.081 14.247 1.557 3.583 
1.6 g/l 116.66 2.98 10.92 13.40 3.30 1.162 15.327 1.570 3.833 15 g/l 

2.4 g/l 125.81 3.37 13.02 14.08 3.68 1.360 17.960 1.587 3.917 
0 g/l 112.16 2.75 10.92 11.97 2.95 1.081 14.240 1.553 3.667 

0.8 g/l 118.62 2.92 11.55 13.47 3.12 1.206 15.910 1.570 3.833 
1.6 g/l 119.34 3.21 12.95 13.77 3.47 1.302 17.193 1.577 3.833 20 g/l 

2.4 g/l 142.12 3.64 14.35 14.83 3.70 1.420 18.767 1.587 4.000 
F value  NS NS NS NS NS ** ** NS NS 

L.S.D. at 5%  - - - - - 0.0204 0.271 - - 
NS and ** mean non-significant and significant at 0.01 probability, respectively. 
 

Table 8. Molecular weights of protein bands detected in the cucumber plants un-
der different treatments of yeast and royal jelly as compared with non-
treated plants (control). Data were obtained by GS 365 electrophoresis data 
system program version 3.01. 

Yeast ( g/l) Royal jelly (g/l)  Yeast + Royal jelly (g/l) 
Band 
No. 

MW 
KD Cont.  5 10 15 20 0.8 1.6 2.4  

10 Y 
+ 

1.6 R  

15Y 
+ 

1.6 R  

20 Y 
+ 

1.6 R 

10 Y 
+ 

2.4 R 

15 Y 
+ 

2.4 R 

20 Y 
+ 

2.4 R 
1 68.16 + + + + + + + + + + + + + + 
2 61.62 - - - - + - - + - - - - - + 
3 52.87 +  + + + + + +  + + + + + + + 
4 46.38 - + + + + + + + + + + + + + 
5 44.27 + + + + + + + + + + + + + + 
6 42.60 + + + + + + + + + + + + + + 
7 39.68 + + + + + + + + + + + + + + 
8 37.22 + + + + + + + + + + + + + + 
9  33.55 - - - - + - - - + + + + + + 
10 31.44 - + + + + + + + + + + + + + 
11 27.72 + - - - + + + + + + + + + + 
12 25.36 + + + + + + + + + + + + + + 
13  21.34 + + + + + + + + + + + + + + 
14 19.17 + - - - - - - - + + + + + + 
15 18.24 + - - - - - - - - - - - - - 
16 15.89 + + + + + + + + + + + + + + 
17 14.32 + - - - - - - - - - - - - - 
18  13.66  + + + + + + + + + + + + + + 

Number of bands 14 12  12 12 15 13 13 14 15 15 15 15 15 16 
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Fig. 1. Electrophoretic patterns of Protein profiles detected in the cucumber plants 
treated or untreated with yeast and royal jelly where: (M) = marker, Cont. = con-
trol treatment, (1), (2) and (3) 0.8, 1.6 and 2.4 (g/l) royal jelly, (4), (5) and (6) = 5, 
10, 15 g/l yeast. 

 

 

  

Fig. 2. Electrophoretic patterns of Protein profiles detected in the cucumber plants 
treated or untreated with yeast and royal jelly where: (M) = marker, (7) = 20 g/l 
yeast, 8 = (10 g/l yeast +1.6 g/l royal jelly), 9 = (15 g/l yeast +1.6 g/l royal jelly), 
10 = (20 g/l yeast +1.6 g/l royal jelly), 11 = (10 g/l yeast + 2.4 g/l royal jelly), 12 
= (15 g/l yeast + 2.4 g/l royal jelly), and 13 = (20 g/l yeast + 2.4 g/l royal jelly).  
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  والغذاء الملكي للنحلإستجابة الخیار للرش الورقى بالخمیرة 
  ٢ و حمدى محمد العارف١دالیا محمود طنطاوى ناصف

   جامعة اسیوط– كلیة الزراعة – قسم الخضر ١
   جامعة اسیوط– كلیة الزراعة –قسم الوراثة  ٢

  

  

   الملخص
  

  أسيوط  فى صـيف  جامعة –بكلية الزراعة   أجرى هذا البحث فى مزرعة الخضر البحثية        
 هجين  يعل والغذاء الملكي للنحل   لإختبار تأثير الرش الورقى بالخميرة       ٢٠١٦ و ٢٠١٥ موسمى

وكـان تـصميم هـذه      . وتأثيره على المحصول ومكوناته وصفات الجودة     ) KUC-102(الخيار  
أوضـحت  . التجربة قطاعات كاملة العشوائية بإستخدام القطع المنشقة مرة واحدة بثلاث مكررات         

أظهر إختلافات معنوية فـى معظـم الـصفات     والغذاء الملكي للنحلالنتائج أن إستخدام الخميرة   
اللتـر  /جم ٢,٤اللتر من الخميرة و     /  جم ٢٠ت تركيزات   ث أعط مدروسة مقارنة بالكنترول حي   ال

اللتـر مـن    /  جم ٢٠ بين   الجمع  وأظهر  . أعلى القيم فى كلا الموسمين     الغذاء الملكي للنحل  من  
أعلى القيم لبعض الصفات المدروسة فى كـلا      الغذاء الملكي للنحل  اللتر من   / جم   ٢,٤الخميرة و   
جـم   ٢,٤ اللتر من الخميرة مـع      /  جم ٢٠ن الرش بكلاً من     وأيضاً أظهرت النتائج أ    .الموسمين

 و  ١٠٩,٤يعتبر واعد حيث أدى لزيادة فـى المحـصول بلغـت             الغذاء الملكي للنحل  اللتر من   /
وقد أظهـرت النتـائج أيـضاً أن     . فى كلا الموسمين على التوالى مقارنة بالكنترول      % ١٤٥,٢٢

  .تغيرات وراثية واضحة فى التعبير الجينىب والغذاء الملكي للنحلالخيار إستجاب للخميرة 
  


