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Abstract   

Among the grafting aims are (1) to enhance plant growth, fruit yield and quality; (2) to control wilt caused by 

pathogens; (3) to reduce viral, fungal and bacterial infection; (4) to strengthen tolerance to thermal or saline stress; (5) 

to increase nutrient and mineral uptake to the shoot. The cultivars used to obtain of grafted seedlings were from the 

Baronesa F1 (Citrullus lanatus) hybrid scion and the Pelops F1 (Lagenaria siceraria), Kiwano (Cucumis metuliferus) 

and Zefir (Benicasa hispida) rootstocks. The rootstock has influenced the number of fruits per plant, weight/fruit and 

production/plant; the Pelops rootstock has had a positive influence and the Kiwano and Zefir rootstocks have had a 

negative influence compared to the non-grafted variant. The Pelops rootstock (105.84 t/ha) has had a positive influence 

and the Kiwano rootstock (53.45 t/ha) and Zefir rootstock (51.38 t/ha) have had have a negative influence compared to 

the non-grafted variant (95.5 t/ha). The biometric measurements on watermelon fruit yield were made in 2020 year. The 

experience aimed the identification of some rootstocks for the watermelon cultures from Romania. The research shows 

that the rootstocks has influenced fruit yield and some grafting combinations researched may be recommended for 

cropping in Romania. 
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1. INTRODUCTION  

Among the grafting aims are (1) to enhance plant growth, fruit yield and quality (2) to control wilt 

caused by pathogens; (3) to reduce viral, fungal and bacterial infection; (4) to strengthen tolerance 

to thermal or saline stress; (5) to increase nutrient and mineral uptake to the shoot (Abd El-Wanis et 

al., 2013).  

Specialists in grafting of cucurbits have researched some planting densities in the cultivation of 

grafted watermelons: 1980 – 3090 plants/ha (Milles et al., 2016), 3500 plants/ha (Bogoescu et al., 

2011), 3600 plants/ha (Petropoulos et al., 2014), 4762 plante/ha (2000 plants/feddan) (Abd El-

Wanis et al., 2013), 5000 plants/ha (Torres et al., 2015).  

In the researched watermelons, some researchers (Bogoescu et al., 2011; Kurum et al., 2017; Doltu 

et al., 2018) showed that the average fruit yield from the grafted watermelons is higher compared to 

non-grafted watermelons.  
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Vegetable grafting has become a potential tool in stimulating the production in several countries. In 

recent years, grafting potential has been widely exploited to cope with abiotic stresses (Singh et al., 

2017). 

The objective of this research from the Horting Institute has been to identify and establish the 

influence of local and imported rootstocks on the productivity of some grafted watermelons. 

 

2. MATERIALS AND METHODS  

The watermelons are valuable vegetables, cultivated over all in world and with big share in 

Romanian crops. 

The research was conducted at the Horting Institute – Bucharest, on a grafted and non-grafted 

watermelon collection cultivated in a greenhouse. 

It was carried out during the years 2019–20, in the southeastern area of Romania, on a biological 

material consisting from a scion, Baronesa watermelon (Citrullus lanatus), three rootstocks, Pelops 

(Lagenaria siceraria), Kiwano (Cucumis metuliferus), Zefir (Benicasa hispida) and four work 

variants, V1– Bronesa, V2–Baronesa x Pelops, V3–Baronesa x Kiwano, V4–Baronesa x Zefir. The 

experiment with watermelons, grafted and non-grafted plants, has been set up in a Venlo glass 

greenhouse (figure 1) in the climate conditions from table 1. 

 

 

 
Figure 1. Experimental lot with Baronesa watermelons (different phenophases) at Horting Institute 

 

Table 1. Climate conditions from greenhouses, Mai – August, 2020 

Month Temperature (°C) Atmospheric humidity (%) Soil 

temperature 

(°C) 

Soil 

humidity 

(%) 
minimum maximum average minimum maximum average 

May 15.6 31.7 20.9 30.1 68.5 50.7 20.2 39.1 

June 14.9 39.2 25.5 28.1 86.3 61.3 21.4 30.8 

July 16.5 40.5 27.3 25.6 85.2 53.3 22.1 40.7 

August 16.2 40.1 27.4 22.5 81.8 49.4 25.1 50.6 

The experience was cultivated in a soil with some organic and chemical characteristics (table 2). 
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Table 2. Characteristics of soil 

 

Analyze Result MU* Interpretation 

pH (20+2˚C) 8.04 -  

EC (25+1˚C) 0.475 mS/cm  

CATIONS    

N-NH4 (λ=660 nm) 12.1 mg/kg  

K (λ=766.490 nm) 32.9 mg/kg  

Na (λ=589.592 nm) 117.3 mg/kg  

Ca (λ=317.933 nm) 186.4 mg/kg  

Mg (λ=279.077 nm) 65.1 mg/kg  

ANIONS    

N-NO2
- + N-NO3

- (λ=540 nm) 163.4 mg/kg  

Cl- (λ=470 nm) 123.1 mg/kg  

SO4
2- (λ=420 nm) 144.9 mg/kg  

P (λ=213.617 nm) 218.0 mg/kg  

MICROELEMENTS    

Fe (λ=238.204 nm) 19.6 mg/kg  

Mn (λ=257.610 nm) 8.2 mg/kg  

Zn (λ=213.857 nm) 10.4 mg/kg  

B (λ=249.677 nm) 0.3 mg/kg  

Cu (λ=327.393 nm) 22.5 mg/kg  

HUMUS 2.48 %  

*MU – measure unit; 

big medium small 

 

 

The fertilization used in this research:  

• Complex fertilizer (N16–P16-K16, 300 kg/ha) has been administered before planting, 

• the 5th days after planting – the 15th day (/ha/day): ammonium nitrate 15 kg 

                                                                                       phosphate 9 kg, 

• the 16th day – 30th day (/ha/day): ammonium nitrate 12 kg  

•                                                      phosphate 3 kg, 

• the 31st day – 45th day (/ha/day): Polyfeed N20–P20-K20+Microelements 6 kg 

                                                           ammonium nitrate 5 kg, 

• the 46th day – 68th day (/ha/day): ammonium nitrate 14 kg, 

• the 69th day – 90th day (/ha/day): Polyfeed N20–P20-K20+Microelements 7 kg, 

• the 91st day – 99th day (/ha/day): ammonium nitrate 13 kg. 

Planting density was to 5000 non-grafted plants/ha and 3500 grafted plants/ha. 

The biometric determinations were carried out on the watermelon fruits harvested from a research 

greenhouse at consumption maturity. 

The statistical calculation was carried out by using the Duncan test (p=5%).  

Planting density was to 5000 non-grafted plants/ha and 3500 grafted plants/ha. 

The biometric determinations were carried out on the watermelon fruits harvested from a research 

greenhouse at consumption maturity. 

The statistical calculation was carried out by using the Duncan test (p=5%).  
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3. RESULTS AND DISCUSSIONS  

In the grafted and non-grafted Baronesa watermelons, the influence of the rootstock on the fruiting 

at the culture from greenhouse is shown in tables 2 and 3; recorded results regarding the number of 

fruits/plant, the average weight/fruit and the production/plant are presented as medium values 

(average)/variant. 
 

Table 2. Fruit yield on watermelon variants 
Variant Combination  

(scion x rootstock) 

Number of 

fruits/plants 

Average 

weight/fruit (kg) 

Production/plant 

(kg) 

V1 Baronesa 3.2 5.97 19.1 

V2 Baronesa x Pelops 4.2 7.20 30.24 

V3 Baronesa x Kiwano 2.87 5.32 15.27 

V4 Baronesa x Zefir 2.78 5.28 14.68 
 

The rootstock has influenced the number of fruits per plant, weight/fruit and production/plant; the 

Pelops rootstock has had a positive influence and the Kiwano and Zefir rootstocks have had a 

negative influence compared to the non-grafted variant. 

Table 3. Watermelon yield per hectare (Duncan test, p=5%) 

Variant Combination  

(scion x rootstock) 

Production 

(t/ha) 

Difference 

(%) 

V1 Baronesa  95.5b 100 

V2 Baronesa x Pelops 105.84a +10.34 

V3 Baronesa x Kiwano 53.45c -42.05 

V4 Baronesa x Zefir 51.38d -44.12 

 

The Pelops rootstock (105.84 t/ha) has had a positive influence and the Kiwano rootstock (53.45 

t/ha) and Zefir rootstock (51.38 t/ha) have had have a negative influence compared to the non-

grafted variant (95.5 t/ha). 

Kurum et al. (2017) showed that the average watermelon yield increased between 17.45% and 

52.56% compared to the non-grafted system. Some researchers quoted by Doltu et al. (2018) 

showed that the grafting influenced the production: the highest unit production and mean weight 

were obtained with RS 841, which yielded 12013 kg/m2 in combination x Pacio. With Paquito, RS 

841 yielded 10623 kg/m2 while the respective control value was 6855 kg/m2 (Leoni et al., 1990); 

fruit yield was positively influenced by grafting (Ozlem et al., 2007); rootstock-scion combination 

affected plant growth and fruit yield (Petropoulos et al., 2004). Doltu et. al. (2018) showed that the 

the grafted watermelon had a superior production, production increase to 95%, 40.80 t/ha (Adam x 

Nimbus–NIZ 53-46) compared with 20.92 t/ha at ungrafted watermelon, control (Adam); 96%, 

36.75t/ha (Odem x Nimbus–NIZ 53-46) compared with 18.75 t/ha at ungrafted watermelon, control 

(Odem); 98%, 42.77 t/ha (Vasko x Nimbus–NIZ 53-46) compared with ungrafted watermelon, 

control (Vasko). 

 

4. CONCLUSIONS 

The rootstock has influenced fruit production per plant: the Pelops rootstock has produced higher 

production, more fruits per plant and more weight per fruit and the Kiwano and Zefir rootstocks 

have produced smaller fruits, less fruit per plant and less weight per fruit in all variants compared to 

the control variant. The research has showed that grafting on an appropriate rootstock (Pelops) has 
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positive effects on watermelon production per hectare compared to non-grafted watermelons and  

watermelons grafted on the other rootstock (Kiwano and Zefir). The research on other rootstocks, 

but also other variants of planting density per hectare and fertilization programs are recommended 

for the grafted watermelons. 
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