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ABSTRACT 
 

Field experiments were carried out in two successive seasons during the winter seasons of 2014/2015 and 2015/2016 
under high polyethylene tunnels in a private farm located in Belqas District, Dakahlia Governorate, Egypt. The aim of this study 
is to improve the fruit yield and quality of the grafted cucumber (Cucumis sativus .L) c.v Nabeela plants. The experiment 
included 16 treatments resulted from combination of  four rootstocks (i.e, Jumbo , Star, Felxi and Non-grafted ) were arranged in 
main plots and four  foliar applications  (i.e., salicylic acid at  200 mgL-1 , silicon at  100 mgL-1 ,  yeast at 10  gL-1and  Tap water 
as a control)    were arranged in sub plots The treatments were arranged in a randomized complete blocks design with three 
replicates. The results of the present study showed   significant effects of rootstocks and different foliar applications on growth 
parameters and chemical characters of cucumber leaves and fruits.  The results indicated that grafting on the different rootstocks 
and foliar applications treatments exerted significant effects on many growth aspects (i.e, survival rate, stem length, number of 
laterals branches, leaves area, fresh and dry weights of plants), fruit yield (total yield and early yield) and chemical characters of 
leaves and fruits the most effective treatment was obtained with grafting on Jumbo rootstock and spraying with yeast extract at 
10 g/L in both seasons of study. Since, it recorded the highest values of vegetative growth parameters, total and early yield with 
high nutritional value (i.e, N P K, TSS and Vitamin C)     compared with other treatments during the two seasons.   
Keywords:   High tunnels cucumber; cucumber grafting, foliar application, yeast extract.         
 

INTRODUCTION 
 

Cucumber (Cucumis sativus L.) is regarded as 
one of the most popular vegetables in the world, and 
annually about 71.4 million tons are produced (FAO. 
Statistics.2015). In Egypt cucumber is used to produce 
under open field conditions and recently is considered 
as one of the main greenhouse cultivated vegetables. 
The total greenhouse area for cucumber production was 
11.915 million square meters in 2014, and the 
production was 161 thousand ton in 2014. ( Ministry of 
Agriculture, 2015). Use of grafted seedlings became a 
widespread agricultural practice in many parts of the 
world and grafting is an important technique for 
vegetable production (Lee, 2003). The researchers 
consider that grafted plants, which provide increased 
yield and, consequently, higher profit, can be of value to 
farmers (Ruiz and Romero, 1999). Reported that 
grafting was enhanced the uptake of macronutrients 
such as phosphorus and nitrogen. Grafting is a 
recommended method for enhancing tolerance with 
some problems, including soil-borne diseases, soil 
nutrient imbalances, salty or alkaline soil conditions, 
spread of weeds, low temperature, etc.  

In recent years, grafting has been found effective 
in overcoming a biotic stresses. A specific method of 
modifying plants to resist environmental stresses 
comprises grafting commercial cultivars onto selected 
vigorous rootstocks (Lee and Oda, 2003). Salicylic acid 
(SA) acts as an endogenous hormone like plant growth 
regulator, which has broad but different roles on stress 
adjustment and appears to be an effective agent for plant 
to overcome different stresses (Metwally et al., 2003 ; 
Vicente and Plasencia, 2011). Plants typically absorb 
bio-available silicon as a silicate –generally known as 
monosilicic or orthosilicic acid. Silicon (Si) is deposited 
as silica in the plant cell walls, improving cell wall 
structural rigidity and strength, plant architecture and 
leaf erectness (Epstein, 1994). It has been reported that 
Si applied by external foliar treatments or hydroponic 
supplementation has beneficial effects on plant growth 

and plays an important role in tolerance of plants to 
environmental stresses (Balakhnina and Borkowska, 
2013; Rizwan et al.,2015 and Ma and Yamaji, 2006). 
several studies such as El- Ghamriny et al., 1999; Amer, 
2004 and El-tohamy et al., 2008 reported that Bread 
yeast Saccharomyces cerevisiae is considered as a type 
of biostemulent which is usually used as foliar 
application on vegetable crops . Hence, The aim of this 
investigation was to improve the fruit yield and quality 
of the grafted cucumber plants grown under high 
polyethylene tunnels by using some foliar applications. 
i.e., such as yeast, silicon and salicylic acid.      

       

MATERIALS AND METHODS 
  

To achieve the goal of this study, two field 
experiments were established  in winter seasons of  
2014/2015 and 2015/2016  under high polyethylene 
tunnels  in a private farm located in Belqas District, 
Dakahlia Governorate, Egypt. The investigation was 
aimed to study the effect of   grafting onto different 
rootstocks and some foliar application on cucumber 
production under high polyethylene tunnels conditions 
The experiment included 16 treatments resulted from 
three rootstocks [i.e., Jumbo , Star, Felix  which resulted 
from (Cucurbita maxima × Cucurbita moschata)] in 
addition non-grafted plants as a control were arranged in 
the main plots and four  foliar applications  (i.e., salicylic 
acid at  200 mgL-1 , silicon at  100 mgL-1 ,  yeast extract 
at 10  gL-1and  tap water as a control  were arranged in 
the sub plots. The treatments were arranged in a 
randomized complete blocks design with three 
replicates. Cleft plant grafting method was used 
according to Kubota et al. (2010). Surface soil samples 
were collected from (0-30 cm depth) and some physical 
and chemical properties of the studied soil are shown in 
Table 1 according to A O A C (1996) 

Preparation of yeast extract was done according 
to El-Ghamriny et al. (1999). Salicylic acid (SA) was 
dissolved according to the method described by 
Williams et al. (2003). Silicon was dissolved according 
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to the method described by Liang et al. (1994). 
Transplants of grafted and non-grafted cucumber plants 
were planted in high tunnels on 17th and 20th November 
in the first and second season of the study, respectively. 
The sub plot area was 10.5m2 (i.e, 1.4m width ×7.5 m 
length). At soil preparation, farmyard manure was 
applied at the rate of 2.25m3/ high tunnel (187.5 m2) 

mixed with   chemical fertilizers of 2 kg ammonium 
sulphate (20.5%N), 10 Kg calcium super phosphate 
(12.5%p2o5) and 12.5 Kg sulfur for each high tunnel. 
All agricultural practices for drip irrigation, fertilization 
and pesticide application   were applied according to the 
Egyptian agriculture ministry recommendation.    

 
           

Table 1. Some physical and chemical characteristics of soil during 2014-2015 and 2015-2016 seasons. 
Sand (%) Available (mg/kg) Soil 

characteristics Coarse Fine 
Silt 
(%) 

Clay 
(%) 

T. 
class 

F C 
(%) 

Saturation 
(%) 

CaCo3 
(%) 

OM 
(%) 

pH 
EC  

(dSm-1) N P K 
Season 1 
(2014) 

2.98 26.77 37.84 32.41 28.9 57.8 3.75 1.96 7.88 1.03 47.9 4.97 219.4 

V
al

ue
s 

Season2 
(2015) 

3.76 25.61 38.47 32.16 S
 C

 L
 

28.3 58.6 3.09 1.92 7.91 1.5 48.7 5.09 198.2 

 

Different morphological characteristics of cucumber 
plants at 30, 60 and 90 days from transplanting were 
measured and calculated. Five plants from each treatment 
were randomly chosen for determination. 
The following characteristics were inspected: 
1- Vegetative growth parameters : 
- Survival %: was determined at 30 days after 

transplanting.   
-  Stem length (cm) and Number of lateral branches: 

was determined at   90 days from transplanting.   
- Leaf area (cm2) was determined for the fifth leaf from 

apical bud at 60 days from transplanted.  
- Fresh and dry weights (g/plant) were determined at 60 

days from transplanting in the second season only. 
2- Chemical constituents in leaves: (total chlorophyll 

a+b content and N P K were determined in the dried 
leaves according A O A C (1996) . 

3- Fruit yield : early yield included the weight of fruits 
for all harvested fruits of the first 12 pickings (kg/m2), 
total yield included weight of fruits all over the 
harvesting season (36 pickings). 

4- Fruit Chemical constituent and fruit quality 
characters: N P K % , TSS, Vitamin C ( mg/100 g 
fw) according A O A C (1996) . 

The data were statistically analyzed according to 
Gomez and Gomez (1984).   

 

RESULTS AND DISCUSSION 
 

1- Effect of grafting and some foliar applications on 
vegetative growth characters : 

Survival percentage: 
Data in Table 2 illustrate that the plants grafted 

onto different rootstocks had a significant effect. The 
highest values of survival percentage was found at the 
tested rootstock 'Jumbo' followed with 'Star' then 'Felix' 
but the non-grafted plants recorded the lowest values 
Also, the individual effect of some foliar applications on 
survival percentage was recorded the highest values 
with yeast extract at 10 g/L treatment followed by 
salicylic acid then silicon while Tap water (control) 
recorded the lowest values. The interaction effect 
between grafting and foliar application recorded the 
highest significant values when the tested rootstock 
Jumbo sprayed with yeast extract at 10 gL-1 while the 
lowest values were recorded when the non-grafting 
plants sprayed with tap water in both seasons of study. 

The present results agree with those obtained by 
Abd-Alla (2002); Liu et al. (2012) and Rahmatian et al. 
(2014) who reported that graft compatibility between 
rootstock and scion is the most important factor 
influencing the survival of grafted plants. Also, many 
investigators reported that cucumber plants grafted onto 
cucurbita ficifolia gave the highest percentage of 
successful grafted plants . As the effect of foliar 
applications, Abou El-Yazied and Mady (2011)stated 
that foliar applications such as yeast increased survival 
percentage of cucumber and all growth parameters. It 
could be concluded that yeast as a natural source of 
cytokinins might enhance cell division and cell 
enlargement so far increasing the leaf surface area as 
well as enhancing the accumulation of soluble 
metabolites as mentioned about the role of cytokinins. 
Also, yeast is a natural source of Vitamin B and most of 
the essential elements. These results are in harmony 
with the finding of Said et al. (2012). Also the obtained 
positive effect of spraying salicylic (SA) acid on 
cucumber plants may be due to that SA is considered as 
a growth regulator which participates in the regulation 
of physiological processes in plants. Bhupinder and 
Usha (2003) stated that It stimulates flowering in a 
range of plants, increases flower life, controls ion 
uptake by roots and stomatal conductivity . 
2- Stem length, number of lateral branches and leaf 

area : 
Results presented in Table 2 show the effect of 

grafting onto different rootstocks and some foliar 
application and their interaction on vegetative growth 
parameters of cucumber plants. Generally grafting of 
cucumber plants had significantly increased vegetative 
growth parameters (i.e, stem length, number of lateral 
branches, and leaf area of the fifth leaf from the apical 
bud) as compared to the seedy plants (non-grafted). 

The results proved that grafted cucumber plants 
onto Jumbo rootstock recorded the highest values of the 
previously mentioned growth parameters compared to 
the other rootstocks. While the grafting onto flexi fort 
recorded the lowest values .This trend is true for both 
seasons of the study. 

Concerning the effect of some foliar application (i.e, 
yeast extract 10 g/L, salicylic acid 200 ppm/L , silicon 
100ppm/L and tap water ( control)) on the  vegetative 
growth parameters of cucumber plants, Its clear from the 
data presented in the same table that all foliar applications 
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significantly recorded superior values compared to the 
control plant (tap water) meanwhile, the plants treated with 
yeast extract 10 g/L recorded the highest values compared 
to the other foliar application treatments. While non 
significant differences were detected between salicylic acid 
and silicon treatments in this concern except in number of 
lateral branches in both seasons. 

As regard to the interaction effect between 
grafting of cucumber plants and foliar application 
treatments on vegetative growth parameters, the 
obtained results declare that the interaction had a 

significant effect among the different treatments. The 
highest obtained values of vegetative growth parameters 
were obtained with grafted plants on Jumbo rootstock 
and sprayed with yeast extract at 10 g/L in both seasons 
while the lowest ones were recorded with the control 
plants (seedy plants sprayed with tap water). The 
grafted plants on star rootstock sprayed with yeast 
extract at 10g/L came in the second order. 

The present results are in agreement with those 
obtained by Abd-Alla (2002); Abou El-Yazeid (2011); 
Said et al. (2012) and Rahmatian et al. (2014).  

 

Table 2. Effect of grafting onto different rootstocks and some foliar applications on survival percentage, stem 
length, number of lateral branches, leaf area* and their interactions of cucumber during 2014-2015 
and 2015-2016 seasons.   

Survival % at  
30 days 

Stem length (cm) at 
90 days 

No.of lateral branches 
at   90 days 

Leaf area (cm2) at 
60 days 

Characters 
 

Rootstocks  2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016
Non-grafting 74.87 73.21 189.16 187.16 9.3 10.7 370.4 384.1 
STAR 91.06 88.83 198.33 200.41 14.2 14.4 461.4 464.3 
Jumbo 92.74 90.50 203.33 204.16 16.0 17.0 483.3 489.7 
Felix 84.93 82.13 197.91 199.66 12.5 13.5 457.7 461.5 
LSD at 5% 3.40 7.42 3.40 1.69 0.5 0.9 13.2 11.7 

Foliars 
salicylic acid  (200ppm) 86.04 81.57 197.50 197.75 12.3 13.0 444.4 449.5 
Silicon  (100ppm) 88.27 86.61 196.66 197.58 13.1 14.0 441.6 451.1 
Yeast   (10 g/L) 90.05 87.61 204.58 205.58 15.0 16.0 454.2 461.6 
Tap water (control) 78.79 79.34 190.00 190.50 11.7 12.6 432.6 437.4 
LSD at 5% 5.02 6.93 3.06 2.20 0.3 0.4 3.3 4.1 

Interaction 
salicylic acid  (200ppm) 77.66 75.43 190.00 189.00 9.3 10.6 372.4 381.3 

Silicon  (100ppm) 77.66 75.43 186.66 187.66 9.3 11.0 370.7 387.4 
Yeast   (10 g/L) 77.66 71.03 198.33 199.00 10.0 12.0 378.4 398.0 

Non-
grafting 

Tap water (control) 66.50 70.96 181.66 173.00 8.6 9.3 360.0 370.0 
salicylic acid  (200ppm) 77.66 84.36 198.33 199.33 13.0 12.6 462.1 464.8 

Silicon  (100ppm) 93.30 93.30 198.33 199.33 14.0 14.0 463.1 466.3 
Yeast   (10 g/L) 93.30 93.30 205.00 207.33 16.6 17.6 467.8 470.6 

 
Star 
 

Tap water (control) 88.60 84.36 191.66 195.66 13.3 14.3 452.7 455.6 
salicylic acid  (200ppm) 91.06 91.06 203.33 203.33 15.0 16.0 482.2 486.8 

Silicon  (100ppm) 91.06 91.06 203.33 204.00 16.3 17.3 476.5 490.0 
Yeast   (10 g/L) 97.76 95.53 210.00 210.33 19.0 20.0 504.3 506.7 

Jumbo 

Tap water (control) 91.06 84.36 196.66 199.00 14.0 15.0 470.2 475.3 
salicylic acid  (200ppm) 84.36 75.43 198.33 199.33 12.0 13.0 461.0 465.3 

Silicon  (100ppm) 91.06 88.83 198.33 199.33 13.0 14.0 456.0 460.8 
Yeast   (10 g/L) 93.30 86.60 205.00 205.66 14.3 15.3 466.3 471.3 

Flexi fort 

Tap water (control) 71.00 77.66 190.00 194.33 11.0 12.0 447.6 484.8 
LSD at 5% 10.04 13.86 6.12 4.41 0.7 0.8 6.7 8.2 
 

3- Plant fresh and dry weight. 
Data of Table 3 show that the plants grafted onto 

different rootstocks had the highest significant values of 
fresh and dry weights compared to non grafted (control) 
.and the tested rootstock 'Jumbo' recorded the highest 
values of fresh and dry weights during the second 
season of study but the non-grafted recorded the lowest 
values 

Also data show the individual effect of some 
foliar applications on fresh and dry weight and indicated 
that the yeast extract at 10 g/L recorded the highest 
values of the fresh and dry weight as compared with 
other treatments in this respect. Salicylic acid treatment 
came in the second order then silicon treatment. The 
interaction between grafting on different rootstocks and 
foliar applications recorded the highest significant 
values when the tested rootstock Jumbo sprayed with 

yeast extract at 10 gL-1  .while, the lowest values were 
recorded when the non-grafted plants sprayed with tap 
water in both seasons of study.   

The present results are in agreement with those 
obtained by Abd-Alla (2002) who grafted cucumber 
plants Nile cv. onto squash, pumpkins (Cucurbita 
moschata), pumpkin (C. maxima), bottle gourd, fig leaf 
gourd and non-grafted cucumber and found that the 
plants grafted onto fig leaf gourd and bottle gourd had 
the highest values of fresh and dry weights of leaves 
compared with the other used rootstocks or the non-
grafted ones. Also, when Huaifu et al. (2006) 
investigated the growth of cucumber (Cucumis sativus) 
grafted on smooth luffa (Luffa cylindrica L.) compared 
with self-rooted plants they found that cucumber grafted 
on smooth luffa showed significantly higher values for 
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the fresh and dry mass of grafted seedlings compared to 
non-grafted plants. 
 

Table 3. Effect of grafting onto different rootstocks 
and some foliar applications on fresh and 
dry weight and their interactions of 
cucumber plants during 2015-2016 season . 

Fresh weight  
g/plant 

Dry weight 
g/plant 

Characters 
Rootstocks 

2015/2016 2015/2016 
Non-grafting 1510.3 170.1 
STAR 1552.7 189.6 
Jumbo 1577.0 202.5 
Felix 1544.8 185.7 
LSD at 5% 4.1 3.6 

Foliars 
salicylic acid  (200ppm) 1561.8 189.6 
Silicon  (100ppm) 1543.5 186.0 
Yeast   (10g/L) 1580.8 196.0 
Tap water (control) 1498.6 176.3 
LSD at 5% 3.7 1.8 

Interactions 
salicylic acid  (200ppm) 1530.3 172.3 

Silicon  (100ppm) 1510.2 170.3 
Yeast   (10g/L) 1540.5 177.1 

Non-
grafting 

Tap water (control) 1460.2 161.0 
salicylic acid  (200ppm) 1566.4 192.4 

Silicon  (100ppm) 1546.9 190.6 
Yeast   (10g/L) 1588.2 197.4 

Star 

Tap water (control) 1509.3 178.1 
salicylic acid  (200ppm) 1590.5 205.5 

Silicon  (100ppm) 1576.6 196.0 
Yeast   (10g/L) 1621.1 216.2 

Jumbo 

Tap water (control) 1520.1 192.3 
salicylic acid  (200ppm) 1560.2 188.4 

Silicon  (100ppm) 1540.4 187.2 
Yeast   (10g/L) 1573.4 193.3 

Flexi fort 

Tap water (control) 1505.1 174.1 
LSD at 5% 7.4 3.7 

  

2- Effect of grafting and some foliar applications on 
chemical content of leaves: 

Results presented in Table 4 show the effect of 
grafting onto different rootstocks and some foliar 
application and their interactions on N, P, and K 
percentages and total Chlorophyll in cucumber leaves. 
Generally grafting of cucumber plants had significantly 
increased N and K percentages on leaves as compared to 
the seedy plants (non-grafted). But there is insignificant 
effect was found in P percentages in both seasons of study. 
The grafted plants onto Jumbo rootstock gave the highest 
total Chlorophyll in the both seasons. In the contrary, non-
grafted plants and grafted plants onto 'Star ' rootstock 
showed the lowest values in both seasons without 
significance between both treatments.    

The results proved that grafted cucumber plants 
onto Jumbo rootstock recorded the highest values of the N 
and K percentages in leaves compared to the other 
rootstocks. While the grafting onto flexi fort recorded the 
lowest values .this trend is true for both seasons of the 
study. 

Concerning the effect of some foliar application 
(i.e., yeast extract 10 g/L, salicylic acid 200ppm/L , silicon 
100ppm/L and Tap water ( control)) on N, P, and K 
percentages and total Chlorophyll of cucumber leaves, its 

clear from the data presented in the same table that all 
foliar applications significantly recorded superior values 
compared to the control plant (tap water) meanwhile the 
plants treated with yeast extract 10 g/L recorded the 
highest values compared to the other foliar application 
treatments. While non significant differences were detected 
in P concentration percentage in leaves in both seasons. 

As regard to the interaction effect between grafting 
of cucumber plants and foliar application treatments on the 
previous characters, the obtained results declare that the 
interaction had a significant effect among the different 
treatments. The highest obtained values of N P K 
parameters were obtained with grafted plants on Jumbo 
rootstock and sprayed with yeast extract at 10g/L in both 
seasons and the grafted plants on star rootstock sprayed 
with yeast extract at 10g/L came in the second order. While 
the lowest ones were recorded with the control plants 
(seedy plants sprayed with tap water). 

These results are supported by the findings of   
Mohamed et al. (2014)  who suggested that superior results 
of   grafting   may be due to promote the movement of 
water and nutrients from rootstock to scion as a result of 
the better development of vascular bundles which depends 
on the good adhesion between rootstock and scion. 

The positive obtained results of grafting on 
vegetative growth parameters, N.P.K percentages and 
total chlorophyll may be due to that the grafted plants 
have a vigor root system which be influences absorption 
and translocation of mineral nutrients and increase 
photosynthesis (Ikeda et al., 1986; Kim and Lee, 1989; 
Ruiz et al., 1997; Pulgar et al., 2000; Hu et al., 2005) 
and The positive effects of foliar applications like yeast 
extract refers to its content of natural vitamins 
cytokinins , enzymes, amino acids and minerals (Khedr 
and Farid, 2002; Mahmoud, 2001). It was reported that, 
dry yeast has stimulatory effects on cell division and 
enlargement, protein and nucleic acid synthesis and 
Chlorophyll formation (Kraig and Haber, 1980; 
Castelfranco and Beale, 1983). It participates in a 
beneficial role during stress due to its content of 
cytokinins (Barnett et al.,1990). Improving growth and 
productivity of vegetable crops by application of active 
yeast extract were recorded by several studies such as 
on beans (Fathy and Farid, 1996; Amer, 2004 ; El-
Tohamy and El-Greadly, 2008). 

Also, many studies showed that Salicylic Acid (SA) 
is an essential component in the signal transduction 
pathway leading to systemic acquired resistance (Meuwly 
et al., 1995). And (SA) is a growth regulator which 
participates in the regulation of many physiological 
processes in plants. It stimulates flowering in a range of 
plants, increases flower life, controls ion uptake by roots 
and stomatal conductivity (Bhupinder and Usha, 2003). 

Numerous greenhouse, laboratory and field 
experiments have demonstrated that Si is able to hamper 
both biotic pressures caused by pest attacks and plant 
diseases, as well as a biotic pressures, including 
physical pressures such as water logging, drought, high 
temperature, freezing, UV, and chemical pressures as 
nutrient deficiencies, salinity, and metal toxicity ( 
Guntzer et al., 2012; Balakhnina and Borkowska, 2013; 
Marafon and Endres, 2013; Jonas et al., 2013; Zhu and 
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Gong, 2014; Rizwan et al.,2015) . And the significant 
role of Silicon that Si deposited on the tissue surface 
acts as a physical barrier. It prevents physical 
penetration and protects plants from temperature 
stresses and makes the plant cells less susceptible to 

enzymatic degradation by fungal pathogens. This 
mechanism is supported by the positive correlation 
between degree of suppression of pests and diseases and 
Si content Cherif et al. (1994).  

 

 

 

Table 4. Effect of grafting onto different rootstocks and some foliar applications on Nitrogen, phosphorus and 
potassium percentages and total chlorophyll (mg/g FW), and their interactions of cucumber leaves 
during 2014-2015 and 2015-2016 seasons: 

N % P% K% 
Total Chlorophyll   

mg/g FW 
Characters 

 
Rootstocks 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 
Non-grafting 3.50 3.43 0.355 0.311 2.64 2.94 1.046 1.045 
STAR 3.34 3.26 0.338 0.294 2.48 2.77 0.995 0.999 
Jumbo 3.55 3.54 0.363 0.322 2.69 3.03 1.062 1.064 
Felix 3.42 3.33 0.347 0.302 2.56 3.02 1.028 1.030 
LSD at 5% 0.02 0.05 0.001 0.005 0.03 0.15 0.015 0.017 

Foliars 
salicylic acid  (200ppm) 3.64 3.57 0.365 0.327 2.74 3.07 1.072 1.075 
Silicon  (100ppm) 3.31 3.21 0.335 0.288 2.45 2.72 1.002 1.005 
Yeast   (10 g/L) 3.87 3.93 0.401 0.362 3.01 3.44 1.123 1.125 
Tap water (control) 3.00 2.84 0.302 0.252 2.17 2.53 0.933 0.936 
LSD at 5% 0.02 0.03 0.003 0.002 0.03 0.11 0.013 0.013 

Interaction 
salicylic acid  (200ppm) 3.71 3.60 0.381 0.332 2.79 3.11 1.081 1.083 

Silicon  (100ppm) 3.34 3.25 0.340 0.290 2.49 2.76 1.011 1.013 
Yeast   (10 g/L) 3.92 3.97 0.406 0.368 3.07 3.49 1.148 1.151 

Non-grafting 

Tap water (control) 3.05 2.89 0.307 0.256 2.20 2.42 0.941 0.944 
salicylic acid  (200ppm) 3.52 3.43 0.353 0.314 2.63 2.96 1.048 1.050 

Silicon  (100ppm) 3.17 3.09 0.322 0.275 2.34 2.58 0.975 0.978 
Yeast   (10 g/L) 3.78 3.80 0.388 0.348 2.90 3.31 1.049 1.051 

Star 

Tap water (control) 2.89 2.71 0.289 0.238 2.08 2.23 0.907 0.909 
salicylic acid  (200ppm) 3.70 3.73 0.342 0.342 2.83 3.19 1.098 1.098 

Silicon  (100ppm) 3.44 3.37 0.345 0.306 2.56 2.87 1.029 1.031 
Yeast   (10 g/L) 3.96 4.08 0.412 0.375 3.12 3.59 1.163 1.165 

Jumbo 

Tap water (control) 3.12 2.98 0.313 0.264 2.26 2.49 0.958 0.960 
salicylic acid  (200ppm) 3.63 3.52 0.360 0.319 2.72 3.04 1.062 1.065 

Silicon  (100ppm) 3.29 3.14 0.332 0.283 2.43 2.68 0.992 0.995 
Yeast   (10 g/L) 3.82 3.87 0.399 0.357 2.96 3.39 1.132 1.135 

Flexi fort 

Tap water (control) 2.95 2.79 0.298 0.249 2.15 2.98 0.925 0.930 
LSD at 5% 0.05 0.06 N.S N.S 0.06 0.23 0.027 0.029 
 
3- Effect of grafting and some foliar applications on 

cucumber fruit yield:           
Results presented in Table 5 show the effect of 

grafting onto different rootstocks and some foliar 
application and their interaction on fruit yield of 
cucumber plants. Generally grafting of cucumber plants 
had significantly increased fruit yield parameters (early 
and total yield) as compared to the seedy plants (non-
grafted).The results proved that grafted cucumber plants 
onto Jumbo rootstock recorded the highest values of the 
fruit yield compared to the other rootstocks. While the 
grafting onto flexi fort recorded the lowest values .this 
trend is true for both seasons of the study. 

Concerning the effect of some foliar application 
(i.e., yeast extract 10 g/L, salicylic acid 200ppm/L , 
silicon 100ppm/L and Tap water ( control)) on the  fruit 
yield of cucumber plants, its clear from the data 
presented in the same table that all foliar applications 
significantly recorded superior values compared to the 
control plant sprayed with (tap water) meanwhile the 
plants treated with yeast extract 10 g/L recorded the 
highest values compared to the other foliar applications 
treatments.  

As regard to the interaction effect between 
grafting of cucumber plants and foliar application 
treatments on fruit yield, the obtained results declare 
that the interaction had a significant effect among the 
different treatments. The highest obtained values of fruit 
yield were obtained with grafted plants on Jumbo 
rootstock and sprayed with yeast extract at 10g/L in 
both seasons and the grafted plants on star rootstock 
sprayed with yeast extract at 10g/L came in the second 
order. While the lowest ones were recorded with the 
control plants (seedy plants sprayed with tap water). 

In our study, the increase of cucumber fruit yield 
due to grafting and foliar application might be attributed 
to the increase of vegetative growth parameters (table 2) 
, high N, P, K percentage in leaves and chlorophyll 
content table 4 , which enhanced photosynthesis 
efficiency and that is a good explain for increasing plant 
growth and dry matter production as shown in table 3 
this enhancement could be an indicator for expectable 
high yield fruits and higher N,P,K concentration in the 
fruits.                                                                        
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Table 5. Effect of grafting onto different rootstocks and some foliar applications on early, total yield, and their 
interactions of cucumber  during 2014-2015 and 2015-2016 seasons. 

Early yield Kg/m2 Total yield Kg/m2 Characters 
Rootstocks 2014/ 2015 2015/ 2016 2014/ 2015 2015/ 2016 
Non-grafting 3.41 3.58 8.09 8.38 
STAR 4.67 4.87 11.02 11.36 
Jumbo 4.96 5.17 13.76 13.98 
Felix 4.25 4.45 10.29 10.62 
LSD at 5% 0.14 0.15 0.17 0.18 

Foliars 
salicylic acid  (200ppm) 4.25 4.44 10.28 10.63 
Silicon  (100ppm) 4.37 4.75 11.15 11.43 
Yeast   (10g/L) 4.67 4.88 11.91 12.13 
Tap water (control) 3.98 4.17 9.82 10.13 
LSD at 5% 0.08 0.08 0.10 0.15 

Interactions 
salicylic acid  (200ppm) 3.34 3.51 7.70 7.99 

Silicon  (100ppm) 3.50 3.67 8.41 8.69 
Yeast   (10g/L) 3.65 3.83 8.88 9.17 

Non-grafting 
 

Tap water (control) 3.15 3.32 7.39 7.67 
salicylic acid  (200ppm) 4.64 4.85 10.60 11.13 

Silicon  (100ppm) 4.58 4.79 11.13 11.42 
Yeast   (10g/L) 5.05 5.26 12.12 12.41 

Star 

Tap water (control) 4.40 4.60 10.25 10.47 
salicylic acid  (200ppm) 4.83 5.01 13.10 13.39 

Silicon  (100ppm) 5.08 5.29 14.41 14.69 
Yeast   (10g/L) 5.51 5.74 15.10 15.07 

Jumbo 

Tap water (control) 4.43 4.63 12.44 12.79 
salicylic acid  (200ppm) 4.21 4.41 9.74 10.03 

Silicon  (100ppm) 4.33 4.53 10.66 10.94 
Yeast   (10g/L) 4.49 4.69 11.55 11.89 

Flexi fort 

Tap water (control) 3.96 4.15 9.23 9.61 
LSD at 5% 0.17 0.17 0.20 0.31 

 
 

In this concern, many authors proved that 
grafting affected fruit yield of cucumber Mady (2009). 
Besides, El-Sayed et al., (2014) who stated that grafting 
increased   early and total yield of cucumber fruits. 
Also, these results are supported by the findings of 
Barnett et al. (1990). Besides Said et al. (2012) 
suggested that superior results of Yeast extract 
treatments to participate a beneficial role during stress 
due to its auxins, cytokinins and gibberellins content 
while improve the formation of flower initiation due to 
its effect on accumulation of carbohydrates.  
5- Effect of grafting and some foliar applications on 

N.P.K percentage and fruit quality parameters: 
Results presented in Table 6 show the effect of 

grafting onto different rootstocks and some foliar 
applications and their interaction on N, P, and K 
percentages in fruits, TSS and vitamin C of cucumber 
fruits. Generally grafting of cucumber plants had 
significantly increased N and K concentration 
percentages in fruits as compared to the seedy plants 
(non-grafted). But there is no significant effect on P 
percentage in the both seasons of study. For TSS, The 
results in the same table show that the greatest values of 
TSS were recorded by grafting onto the tested rootstock 
Jumbo, while grafted plants onto Star rootstock gave the 
lowest values in both seasons. Furthermore, the 
obtained results indicate that vitamin C was 
significantly influenced by grafting. Since, the greatest 
vitamin C values were observed in grafted cucumber 

onto Jumbo rootstock, while grafted plants onto Star 
rootstock gave the lowest values in both seasons. 

Concerning the effect of some foliar application 
(i.e., yeast extract 10 g/L, salicylic acid 200ppm/L , 
silicon 100 ppm/L and tap water ( control)) on N, P, and 
K percentages, TSS and vitamin C of cucumber fruits, 
its clear from the data presented in the same table that 
all foliar applications significantly recorded superior 
values compared to the control plant (tap water) 
meanwhile the plants treated with yeast extract at 10 g/L 
recorded the highest values compared to the other foliar 
application treatments. While non significant 
differences were detected in P percentage in fruits in 
both seasons. 

As regard to the interaction effect between 
grafting of cucumber plants and foliar application 
treatments on the previous mentioned treats, the 
obtained results declare that the interaction had 
significant effects among the different treatments. The 
highest obtained values of previously mentioned treats 
were associated with grafted plants on Jumbo rootstock 
and sprayed with yeast extract at 10g/L in both seasons 
and the grafted plants on star rootstock sprayed with 
yeast extract at 10 g/L came in the second order. While 
the lowest ones were recorded with the control plants 
(seedy plants sprayed with tap water. But there is 
insignificant effect on P percentage in the both seasons 
of study. 
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 The present results agree with those obtained by 
Abd-Alla (2002) and El-Semellawy (2005). Who found 
that grafting cucumber onto pumpkin or squash led to 
raise TSS% of fruits. On the contrary, Hongli et al., 
(2003) recorded negative effect for grafting, where 
contents of soluble sugar, vitamin C, amino acids 
particularly, glutamic and aspartic acids decreased and 

the contents of nitrate, tannititrable acid increased in the 
grafted cucumber on figleaf gourd (Cucurbit cificifolia) 
and Sintozwa (Cucurbita maxima x C.' moschata). 
Other studies suggested that grafting (rootstock) has 
insignificant effects on fruit dry matter and soluble 
sugar content of cucumber under unstressed conditions 
Zhu et al. (2006); Zhong and Bie (2007). 

             

Table 6. Effect of grafting onto different rootstocks and some foliar applications on the percentage of 
Nitrogen, phosphorus and potassium percentage , TSS percentage and Vitamin .C (mg/100g)  and 
their interactions of cucumber fruit during 2014-2015 and 2015-2016 seasons. 

N % P% K% V.C mg/100g F.W TSS% 
Characters 

Rootstocks 2014/ 
2015 

2015/ 
2016 

2014/ 
2015 

2015/ 
2016 

2014/ 
2015 

2015/ 
2016 

2014/ 
2015 

2015/ 
2016 

2014/ 
2015 

2015/ 
2016 

Non-grafting 1.58 1.97 0.242 0.243 1.56 2.08 3.197 3.195 5.10 5.20 
STAR 1.48 1.79 0.231 0.227 1.44 1.89 3.091 3.090 4.91 4.95 
Jumbo 1.62 2.06 0.249 0.253 1.63 2.15 3.263 3.260 5.19 5.209 
Felix 1.53 1.98 0.241 0.236 1.49 1.97 3.145 3.140 4.97 4.99 
LSD at 5% 0.04 0.14 0.009 0.003 0.04 0.02 0.05 0.045 0.02 0.02 

Foliars 
salicylic acid  (200ppm) 1.66 2.11 0.253 0.257 1.67 2.19 3.268 3.265 5.24 5.28 
Silicon  (100ppm) 1.46 1.75 0.229 0.222 1.39 1.85 3.058 3.055 4.85 4.89 
Yeast   (10 g/L) 1.84 2.46 0.280 0.294 1.93 2.55 3.495 3.490 5.64 5.69 
Tap water (control) 1.24 1.47 0.200 0.186 1.13 1.51 2.875 2.870 4.44 4.49 
LSD at 5% 0.04 0.12 0.006 0.002 0.03 0.03 0.055 0.050 0.02 0.02 

Interaction 
salicylic acid  (200ppm) 1.69 2.15 0.250 0.261 1.69 2.23 3.287 3.285 5.28 5.30 

Silicon  (100ppm) 1.48 1.78 0.231 0.225 1.43 1.90 3.090 3.08 4.90 4.95 
Yeast   (10 g/L) 1.88 2.51 0.283 0.299 1.97 2.32 3.520 3.510 5.70 5.75 

Non-
grafted 
 

Tap water (control) 1.27 1.43 0.203 0.189 1.15 1.57 2.890 2.888 4.52 4.55 
salicylic acid  (200ppm) 1.59 1.98 0.249 0.243 1.56 2.07 3.180 3.175 5.11 5.16 

Silicon  (100ppm) 1.39 1.62 0.214 0.210 1.31 1.71 2.983 2.980 4.72 4.77 
Yeast   (10 g/L) 1.78 2.32 0.271 0.282 1.86 2.42 3.407 3.405 5.48 5.51 

Star 
 
 

Tap water (control) 1.24 1.24 0.190 0.173 1.03 1.38 2.793 2.790 4.31 4.35 
salicylic acid  (200ppm) 1.74 2.24 0.262 0.270 1.78 2.32 3.347 3.342 5.38 5.40 

Silicon  (100ppm) 1.53 1.89 0.239 0.236 1.50 1.98 3.127 3.125 4.99 5.10 
Yeast   (10 g/L) 1.89 2.59 0.287 0.308 2.02 2.68 3.597 3.595 5.80 5.90 

Jumbo 
 
 

Tap water (control) 1.32 1.52 0.210 0.200 1.23 1.63 2.980 2.975 4.60 4.65 
salicylic acid  (200ppm) 1.63 2.08 0.252 0.256 1.64 2.13 3.257 3.255 5.17 5.20 

Silicon  (100ppm) 1.17 1.72 0.234 0.217 1.34 1.81 3.030 3.02 4.79 4.81 
Yeast   (10 g/L) 1.83 2.42 0.281 0.289 1.89 2.49 3.457 3.457 5.58 5.61 

Flexi 
fort 
 
 Tap water (control) 1.21 1.70 0.197 0.183 1.11 1.46 2.837 2.830 4.35 4.40 
LSD at 5% 0.08 0.25 N.S N.S 0.06 0.06 0.111 0.110 0.04 0.04 
 

CONCLUSION 
 

According to the obtained results in this 
investigation, cucumber grafting onto Jumbo rootstock 
using the yeast extract at 10 gm/L was the best 
treatment that could be recommended to obtain the 
highest yield as well as improve fruit quality, especially 
TSS% and vitamin C of cucumber fruit in north delta 
area and other regions with similar agro-climate 
conditions.                       
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تأثير التطعيم  علي أصول مختلفة و بعض معامJت الرش  علHي إنتاجيHة  الخيHار  تحHت ظHروف اRنفHاق البJسHتيكية 
 المرتفعه

     2وعبد الرازق عبد الفتاح عمر 1 و السعيد السيد متولي فرج1هكوثر كامل أحمد ضو
  كلية الزراعة، جامعة المنصورة، قسم الخضر والزينة  1
  اره العدلوز. قطاع الخبراء  2
  

بمزرع]ة  ) 2015/2016-2014/2015( أجريت تجربتان حقليتان  تح]ت اnنف]اق البaس]تيكية المرتفع]ه خ]aل الموس]مين ال]شتويين
وكان الھدف من ھذه الدراسة ھ]و تح]سين ج]وده وإنتاجي]ة الخي]ار المطع]وم ولق]د اش]تملت .  مصر –محافظة الدقھلية –خاصة بمركز بلقاس 

ف]ورت با�ض]افة  فل]يكس - س]تار-ج]امبو( مله من التطعيم على اربعة أصول مختلفة  تمثل المعامaت  الرئي]سية وھ]ى  معا16التجربة علي 
 س]ليكون -لت]ر/ملج]رام200حمض سالسيلك بمعدل (وتم استخدام اربعة مواد رش تمثل المعامaت التحت رئيسية وھي )  لمعاملة الكنترول 

وقد تم ترتيب المعامaت ف]ى . )كنترول(لتر  با�ضافة للرش بالماء المقطر / جرام 10مستخلص الخميرة بمعدل -لتر  /ملجرام 100بمعدل 
أشارت النتائج إلي وجود تأثير معنوي ل¦صول ومواد الرش المختلفة علي عوامل النمو مثل . طاعات كاملة العشوائية من ثaث مكررات ق

وال]]صفات . ن]]سبة البق]]اء وط]]ول ال]]ساق وع]]دد اnف]]رع الجانبي]]ه والم]]ساحه الورقي]]ه وال]]وزن الط]]ازج والج]]اف للنبات]]ات والمح]]صول الثم]]رى
لت]ر / ج]م10مع الرش بمستخلص الخمي]رة بمع]دل ) جامبو(الثمار وكانت اكثر المعامaت تأثيرا ھى التطعيم على اصل الكيماويه ل¦وراق و

 مقارن]ه بالمع]امaت C وفيت]امين (TSS) حيث سجلت أعل]ى الق]يم للنم]و الخ]ضرى والمح]صول المبك]ر والكل]ى م]ع أعل]ى قيم]ه غذائي]ة مث]ل
  .اnخرى خaل الموسمين 

 


