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Introduction 

 

Tomato (Lycopersicon esculentum Mill.) is one 

of the most economically important vegetable crops 

and widely cultivated in the world. World produc-

tion of fresh tomato for 2012 was about 161.8    

million tons planted on 4.8 million hectares in 144 

countries (FAOSTAT 2012) valuing at 58 billion 

dollars as the eighth most valuable agricultural 

product worldwide. Tomato is consumed as fresh, 

cooked or processed into various products such as 

tomato paste (puree), sauce, juice, canned and dried 

tomatoes. It contributes to a healthy, well-balanced 

diet, as it is rich in vitamins A and C, iron, phospho-

rus, amino acids, sugars and dietary fibers.  Howev-

er, tomato is susceptible to numerous soil-borne 

diseases and abiotic stresses, which cause signifi-

cant losses in fruit yield every year (Rivard and 

Louws 2008). There are different ways to prevent 

soil-borne diseases such as crop rotation, breeding 

programs and the use of soil fumigants (Rivero et 

al. 2003; Yetisir and Sari 2003). Overuse of     

chemicals not only contaminates the food but also 

pollutes the environment. Furthermore, in control-

ling tomato diseases, there are some problems such 

as no chemicals available for bacterial wilt, crop 

rotation not feasible in practical life, to develop new 

cultivars very time-consuming and new cultivars 

becoming susceptible to new races of pathogens. 

Therefore, grafting vegetables is becoming popular 

not only to control soil-borne diseases but also   

create a higher tolerance to abiotic soil stresses 

(Rivero et al. 2003). It is a common practice to con-

trol soil-borne pathogens, especially for the cultiva-

tion of cucumber, melon, watermelon, tomato,   

pepper and eggplant in greenhouses in Japan,     

Korea, China and some other Asian and European 

countries (Lee 1994; King et al. 2008). 
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Abstract 

 
This study was undertaken at the Department of Horticulture and Agricultural Biotechnology, Yezin Agricul-

tural University from 2014 to 2016 to evaluate the effects of different rootstocks on the performance of grafted  

tomato and to determine the suitable rootstock for tomato production. Three rootstocks of local varieties: eggplant 

(Khayan pa dae tha - ခရမး်ပဒေသာ), tomato (Kyaught Me Gaung Sein- ဒကျောက်မဲဒခါငး်စိမ်း) and hot pepper (Yemethin 

Moe Htaung- ရမည်းသင်းမုိးဒောင်) were grafted with commercial tomato cultivar (Platinum 701). Results indicated 

that all tested local type rootstocks are suitable for tomato production since the grafting success rate is over 70%. 

Leaf emergence rate (Plastochron day-1) was faster and plants were taller in the grafted plants than non-grafted 

plants. Increased photosynthesis efficiency with higher chlorophyll content leads to enhanced plant growth and  

reproductive developments of the grafted tomato (0.81 and 58.7) compared with the non-grafted tomato (0.75 and 

52.3). Marketable yields were also higher in the grafted tomato (4146.1 g plant-1) than non-grafted tomato (2491.7 g 

plant-1).  Among the grafted plants, those on eggplant rootstock produced the highest marketable fruit yield (5071.4g 

plant-1) followed by the ones on local tomato rootstock (3894.3 g plant-1) and local hot pepper rootstock (3472.6 g 

plant-1). Non-grafted plants showed the lowest marketable yield (2491.7g plant-1). These results suggested that graft-

ing on suitable rootstock has positive effects on plant growth and fruit yield of tomato and local eggplant rootstock 

was the most suitable for tomato grafting. 
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 Grafting enhances tolerance to abiotic stresses, 

increases yield, and results in more efficient water 

and nutrient use; extend harvest periods, and      

improves fruit yield and quality (Oda 2002; Lee and 

Oda 2003; Rivero et al. 2003). Rootstocks are se-

lected for their ability to resist infection of certain 

soil-borne pathogens or their ability to increase vig-

or and fruit yield. The use of rootstocks offers many 

potential benefits, such as resistance to a wide range 

of pathogens in the soil, resistance to abiotic stress, 

and increased yield and fruit quality.  

Currently, Myanmar tomato farmers are facing 

problems due to the climate change which might 

lead to the outbreak of pests and diseases, physio-

logical disorder, flooding, drought and heat stress. 

Grafting on the rootstocks with desirable traits is 

one of the solution methods to overcome these 

problems of tomato. However, limited information 

on rootstock varieties and their combinations with 

commercially available scions is currently a major 

barrier to the wider application of grafting in com-

mercial tomato production in Myanmar. Thus selec-

tion of proper scion and rootstock is a key factor for 

higher fruit yield and good quality of crops. 

Therefore, the experiment was carried out with 

the following objectives: 

(1) To evaluate the effects of different root-

stocks on plant growth, development and 

fruit yield of grafted tomato 

(2) To determine the suitable rootstock for 

tomato production 

Materials and Methods 

This experiment was conducted at the Depart-

ment of Horticulture and Agricultural Biotechnolo-

gy, Yezin Agricultural University from 2014 to 

2016 using Randomized Complete Block Design 

(RCBD) with four replications. Three different 

types of local cultivars: (Khayan pa dae tha - 

ခရမး်ပဒေသာ), tomato (Kyaught Me Gaung Sein- - 

ဒကျောက်မဲဒခါင်းစိမ်း) and hot pepper (Yemethin Moe 

Htaung- - ရမည်းသငး်မိုးဒောင်) were used as stock 

plants and commercial tomato cultivar (Platinum 

701) as scion. 

 

1. Procedures of grafting 

Wedge and cleft grafting was used in all experi-

ments because it is the most commonly used     

method for Solanaceous crops (Lee and Oda 2003). 

Razor blades and rubber tubes were used to per-

form the grafting. The procedures of grafting are as    

follows: 

Stage 1: The rootstock was cut off just below 

the cotyledon using a razor blade. 

Stage 2:The longitudinal cut was prepared 

about 1.5 cm deep from the top. 

Stage 3: The scion was pruned to 1-2 leaves 

and the lower end of the stem was        

prepared into a tapered wedge the 

same size with cleft incision of the 

rootstock. 

Stage 4: The rubber tube was put to the stock 

portion in order to hold the scion  

tightly and thus improve stability. 

Stage 5: The scion was inserted into the cleft of 

the stock by holding with a rubber 

tube the same as a bicycle valve tube 

(Plate 1).  

Grafting was carried out in a shady place to 

avoid wilting of the grafted plants. After grafting, 

as indicated by Marsic and Osvald (2004), the 

grafted plants were kept in the chamber maintained 

at 28–30°C with more than 95% relative humidity 

for three days to get better healing and enhance the 

survival rate. A healing chamber was constructed 

with bamboo to form a dome. The first layer of the 

whole dome was covered with clear plastic and the 

second layer was with green net. High relative  

humidity was maintained by spraying with water 

around the roof and grafted plants three times   

daily. Seven days after grafting, the green net and 

plastic cover were gradually removed in order to 

increase light intensity and reduce the humidity. 

Successful grafted plants were transplanted to the 

plastic bags and they were kept in the nursery. The 

grafted tomato seedlings were nursed in the   

nursery for one week before transferring to the 

field. The seedlings were thoroughly watered    

before transplanting to the field. The plants were 

transplanted to the well prepared field directly in 

Experiment III. 

 

2. Field management practices 

Triple super phosphate (P2O5) and poultry   

manure were applied at the rate of 100 kg ha-1 and 
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20 t ha-1 respectively during land preparation. Fura-

dan was used to control insects while preparing the 

land. Just after transplanting, tomato plants were 

watered daily for a week until they had recovered. 

After that, watering was done as necessary. Weed-

ing was carried out regularly, 1 or 2 days before 

every fertilizer application as side dressing. The 

recommended rate of the compound fertilizer was 

applied 5 times at 10- days intervals after        

transplanting. Foliar fertilizer (Comet Plus) was 

applied weekly starting from flowering stage to 

harvest. 

Pests and diseases were controlled by alternate 

application of recommended chemicals (Daconil, 

Topsim and Mangozeb). The plants were support-

ed by bamboo sticks to keep the tomato vines up-

right. The main tomato stems were loosely tied to 

the sticks with the strings. 

 

3. Data collection and calculation 

The data were collected from five randomly 

selected plants in each plot. Data collection was 

started one week after transplanting till harvest. 

The graft success rate was evaluated three days 

after grafting. Plant height, stem diameter, number 

of leaves, leaf emergence rate, number of branches 

per plant, number of days to 1st flowering, number 

of trusses per plant, number of flowers per truss 

and fruit setting percent were recorded throughout 

the experiment. At the time of harvest, final plant 

height, number of days to harvest, number of fruits 

per plant, single fruit weight, fruit diameter and 

total fruit yield 

were col- lected. 

Graft success 

rate (%) was recorded three days after grafting. It 

was calculated by the following formula. 

Field survival rate (%) was evaluated on seven 

days after transplanting. It was calculated by the 

following formula. 

Leaf emergence rate was noted by measuring 

the youngest leaf (<2cm).It was calculated by the 

following formula (Erickson and Michelini 1957). 

 

 

 

PI  =  Plastochron index 

n  = The serial number, counting from the 

      base, of that leaf longer than reference 

      leaf 

Ln =  Leaf length that is greater than the refer

  x100
plants total

plants success ofNumber 
rate successGraft 

x100
plants total

plants survival ofNumber 
rate survival Field 

1Ln LgoLn Log

R LogLn Log
nPI






Stage 1. Horizontal 

cut made in both scion 

and rootstock  

Stage 2. Longitudinal 

cut made on root-

stock plant 

 

Stage 3. Trimming of leaves and 

making wedge on 

 

 

Stage 5. Holding the joint of 

stock and scion  

Stage 4. Lower side of 

scion placed in longitu-

Plate 1. Stages of cleft grafting method in tomato 

grafting 
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      ence leaf (R) 

R = Length of the reference leaf (e.g. 10 mm)

Ln + 1 = The length of the leaf that is younger 

    than leaf (Ln) 

Chlorophyll content was measured by SPAD 

meter. The SPAD-502 Plus determined the chloro-

phyll concentration by measuring the leaf absorb-

ance in red and near-infrared regions. Photosynthe-

sis efficiency was measured using Fluoro Pen FP 

100 meter. Selected fully developed youngest leaves 

from the sample plants were dark-adapted for 30 

minutes before starting the measurements using leaf 

clips provided by the manufacturer.  

 

4. Statistical analysis 

Analysis of variance was calculated by using 

SAS 9.1. Mean comparison was performed with 

the least significant difference (LSD) at 5 % level. 

Results and Discussion 

Graft success rate and field survival rate (%): 

The graft success rate and field survival rate are 

presented in Table 1. The graft success rate ranged 

from 70 to 90% indicating that the type of rootstock 

has an influence on the graft success percent. The 

highest graft percent by local eggplant rootstock 

(87.3 %) among the other rootstocks depicted    

eggplant is that with good compatibility during 

healing period. Many other factors influence the 

grafting success, including post-grafting environ-

mental conditions, plant vigor, carbohydrate       

content, and the proper match of vascular bundles 

(Bisognin et al. 2005). 

The numbers of plants survived in the field 

were determined seven days after transplanting. 

Among the rootstocks, plants on eggplant rootstock 

showed maximum field survival rate (92.7%), and 

plant on hot pepper rootstock showed the lowest 

field survival rate (79.8%). Highest field survival 

rate in eggplant rootstock revealed that it is more 

tolerant to biotic and abiotic stresses than the other 

two rootstocks. However, as all the three rootstocks 

showed over 70 % of graft success and field surviv-

al rate, they all can be used as suitable rootstocks in 

Rootstock type Graft success rate (%) Field survival rate (%) 

Eggplant 87.3 92.7 

Tomato 80.3 89.5 

Hot pepper 70.7 79.8 

Non-grafted - 74.5 

 

Table 1. Comparison of graft success rate and field survival rate among the rootstocks  

 

Days after grafting (DAG)

20 30 40 50 60 at harvest

P
la

n
t 

h
ei

g
h

t 
(c

m
)

0

20

40

60

80

100

Eggplant

Tomato

Hot pepper

Non-grafted

Figure 1. Effect of different rootstocks on plant height of grafted tomato  
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producing grafted tomato plants for commercial 

production.  

 

Plant height: Plant height was significantly       

different as affected by rootstock (Figure 1). At 20 

DAG (Days after grafting), the plant height of     

non-grafted tomato was significantly higher than all 

grafted tomatoes. Starting from 40 DAG, plants on 

eggplant rootstock were significantly taller than non

-grafted and other rootstock plants. At harvest, the 

plants on eggplant rootstock were the tallest (79 

cm), followed by tomato rootstock (74 cm), hot 

pepper rootstock (71 cm) and non-grafted tomato 

(67 cm). These data indicated that the type of stock 

has a strong influence on plant height of grafted 

tomato. Shorter plant height of grafted plants at an 

 

Rootstock Type Plastochron day-1 Photosynthesis efficiency Chlorophyll content 

Eggplant 0.33 a 0.83 a 59.4 a 

Tomato 0.29 b 0.79 b 58.5 a 

Hot pepper 0.28 b 0.81 ab 58.3 a 

Non-grafted 0.19 c 0.76 c 52.3 b 

Pr>F ** ** ** 

LSD(0.05) 0.02 0.02 2.81 

Contrast analysis of grafted vs. non-grafted 

Grafted 0.27 0.81 58.72 

Non-grafted 0.19 0.75 52.34 

Pr>F ** ** ** 

Table 2. Effect of different rootstocks on leaf emergence rate, chlorophyll content and photosynthesis efficiency of 

Means in the same column followed by the same letter are not significantly different at P≤0.05  

* = Significant at P≤0.05         ** = Highly significant at P≤ 0.01         ns = Not significant  
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Figure 2. Effect of different rootstocks on plastochron index (PI) of grafted tomato 



© 2018 Yezin Agricultural University 

 35                                                                                         Journal of Agricultural Research (2016) Vol. 5, (2) 30-38 

early growth stage (20 DAG) is probably due to the 

grafting stress. The tallest height of grafted        

tomatoes on eggplant rootstock from 40 DAG to 

final harvest could be due to vigorous plant growth 

of local eggplant rootstock. Bletios (2006) also 

highlighted that local eggplant type (Solanum    

torvum) rootstock was very vigorous as measured 

by plant height, stem diameter and root biomass and 

thus its vigorous root system are often capable of 

absorbing water and plant nutrients more efficiently 

than self-rooted scion plants. 

 

Shoot growth (Plastochron index): Shoot growth 

was measured by Plastochron Index (PI) (Figure 2). 

Significant difference of Plastochron Index was 

observed. Starting from 32 DAG, Plastochron Index 

of grafted tomato on eggplant rootstock was signifi-

cantly higher than the others. At 50 DAG, The high-

est Plastochron Index was observed in the eggplant 

rootstock (17.2) followed by tomato rootstock 

(16.4) and hot pepper rootstock (15.9). The mini-

mum Plastochron Index was observed in the non-

grafted tomato (13.6). This data highlighted that the 

Plastochron Index of grafted tomato was more vig-

orous than that of the non-grafted tomato. Among 

the grafted plants, Plastochron Index of the grafted 

tomato varies depending on the type of rootstock. 

This could be due to the variation of rootstock vig-

our, root system and their uptake ability of water 

and nutrients. The strongest grafted plant observed 

in eggplant rootstock could be due to the vigorous 

growth of eggplant rootstock as described by high-

est leaf emergence rate (Plastochron day-1) of egg-

plant rootstock among the others. 

 

Leaf emergence rate (Plastochron day-1): Effect 

of different rootstocks on leaf emergence rate of 

grafted and non-grafted tomato is described in Table 

2. Leaf emergence rate was measured by Plasto-

chron day-1. Leaf emergence rate of grafted tomato 

(0.27) was significantly higher than that of non-

grafted tomato (0.19). Among the rootstock, grafted 

tomato on eggplant rootstock showed the maximum 

leaf emergence rate (0.33) followed by tomato 

(0.29) and hot pepper rootstock (0.28). The result 

showed that the leaf emergence rate of all grafted 

plants was significantly higher than the non-grafted 

ones. It may be due to vigorous growth of root-

stocks. Eggplant rootstock showed the maximum 

leaf emergence rate in all experiments suggesting 

that eggplant rootstock was the most vigorous one 

among the rootstocks. 

 

Chlorophyll content and photosynthesis efficien-

cy: Chlorophyll content and photosynthesis effi-

ciency of grafted and non-grafted tomato are de-

scribed in Table 2. Chlorophyll content of grafted 

plants was significantly higher than that of non-

grafted ones. However, there was no significant 

difference among the rootstocks. Significantly high-

er value of chlorophyll content of grafted plants 

than those of non-grafted ones influenced on the 

photosynthesis efficiency of the plants. Photosyn-

thesis efficiency was significantly different between 

the grafted and non-grafted tomatoes. Among the 

treatments, the highest photosynthesis efficiency 

was observed in grafted tomato on eggplant root-

stock (0.83) followed by hot pepper rootstock (0.81) 

and tomato rootstock (0.79) while non-grafted to-

mato showed the lowest value (0.76). It can be said 

that the photosynthesis efficiency varies depending 

on the type of rootstocks. This could be due to the 

vigorous plant growth in line with higher chloro-

phyll content of the grafted plants. These results are 

in agreement with those of Zheng et al. (2009), who 

found that grafting reduced damage to the photosyn-

thetic apparatus, since this maintained higher photo-

chemical activity of Photosystem II (He et al. 2009). 

Bhatt et al. (2015) also showed the increased photo-

synthesis efficiency in eggplant rootstock even un-

der stress condition.  

 

Number of days to 1st harvesting: The number of 

days taken to 1st harvesting was significantly affect-

ed by the use of rootstocks. The earliest 1st harvest-

ing was observed in grafted tomato on eggplant 

rootstock (85 days) followed by hot pepper root-

stock (88 days) and tomato rootstock (90 days). The 

latest 1st harvesting was found in non- grafted toma-

to (96 days). This data showed that grafted plants on 

eggplant rootstock showed the earliest production of 

tomato fruits among the treatments. Similar results 

were reported by other researchers (Bletsos.2005; 

Khah et al. 2006, Voutsela et al. 2012), who showed 

that marketable fruit yield of grafted tomato plants 

was significantly higher than those of self-rooted 
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ones.  

 

Number of fruits, single fruit weight and fruit 

diameter: Significant difference in the number of 

fruits per plant was noted between the grafted and 

non-grafted plants (Table 3). The number of fruits 

of grafted tomato was significantly higher than that 

of non-grafted tomato. Among the treatments, graft-

ed tomato on eggplant rootstock resulted in the 

highest number of fruits (91) followed by tomato 

rootstock (75), hot pepper rootstock (73) and non-

grafted tomato (62) respectively. Fruit weight was 

also significantly affected by rootstocks. The high-

est fruit weight was observed in the grafted tomato 

onto eggplant rootstock (62 g) followed by tomato 

rootstock (60 g), hot pepper rootstock (55 g) and the 

non-grafted tomato (48 g). The diameters of fruits 

were significantly different among the treatments. 

Fruit diameter of non-grafted tomato was smaller 

than that of grafted tomato. Grafted tomato on egg-

plant rootstock had maximum fruit diameter (4.5 

cm) and non-grafted tomato had minimum fruit 

diameter (4.3 cm). In all experiments, the maximum 

fruit weight and fruit diameter were obtained by 

local eggplant rootstocks. These data highlighted 

the type of rootstock has an influence on fruit size 

of grafted tomato. Similar findings of increasing 

fruit size in grafted watermelon (Miguel et al. 2004) 

and eggplant (Passam et al. 2005) were also ob-

served. In a similar study, fruit weight of grafted 

tomato plants was found to be higher than that of 

non-grafted plants (Khah et al. 2006). 

 

Fruit yield per plant: Fruit yield of grafted tomato 

as affected by different rootstocks is shown in Table 

3. The fruit yield of grafted plant was significantly 

higher than the non-grafted ones. The greatest total 

fruit yield was achieved from grafted tomato on 

eggplant rootstock (5071.4 g) followed by tomato 

rootstock (3894.3 g), hot pepper rootstock (3472.6 

g), and non- grafted tomato (2491.7 g). Differences 

in fruit yield in accordance with the type of root-

stock indicated the impacts of rootstock on fruit 

yield of grafted tomato. Maximum fruit yield ob-

tained from eggplant rootstock in all experiments is 

likely due to eggplant being more vigorous. 

Schwarz et al. (2010) also found that eggplant is 

very effective in water uptake than tomato root sys-

tems. Similar yield increase in grafted tomato and 

cucurbits have been reported by other researchers 

(Lee and Oda 2003; Chung and Lee 2007; Leonardi 

and Giuffrida 2006; Proietti et al. 2008).These data 

suggested that grafted tomato has a positive and 

improved effect on plant growth, development and 

fruit yield.  

Rootstock type Days to 1st 

harvesting 

No. of fruits 

plant-1 

Single fruit 

weight(g) 

Fruit diameter 

(cm) 

Fruit yield  

plant -1(g) 

Eggplant 85.3 d 91 a 62 a 4.5 a 5071.4 a 

Tomato 90.1 b 75 b 60 ab 4.4 ab 3894.3 b 

Hot pepper 87.9 c 73 bc 55 b 4.4 ab 3472.6 b 

Non-grafted 95.9 a 62 c 48 c 4.3 b 2491.7 c 

Pr>F ** ** ** ns ** 

LSD(0.05) 1.7 11.5 4.8 0.2 0.7 

CV (%) 1.2 9.9 5.5 3.2 12.6 

Contrast analysis of grafted vs. non-grafted 

Grafted 87.8  80  59 4.4  4146.1 

Non-grafted  95.9  62  48  4.3  2491.7 

Pr>F **  **  **  ns  ** 

 

Table 3. Comparison of yield and yield components of grafted and non-grafted plants as affected by dif   

Means in the same column followed by the same letter are not significantly different at P≤0.05  
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Conclusion 

The results indicated that grafted tomato has a 

great influence on photosynthesis efficiency, plant 

growth and fruit yield. Grafted plants showed faster 

leaf emergence and greater shoot growth leading to 

greater plant growth and development. Grafted 

plants are taller than non-grafted plants. Grafted 

plants also result in earlier reproductive develop-

ment, faster flowering, earlier harvesting and higher 

fruit yield compared to non-grafted plants. There-

fore, tomato grafting has positive effects on plant 

growth and development, fruit yield and earliness.      

The type of rootstock also has a positive effect 

on chlorophyll content enhancing photosynthesis 

efficiency. Local types of rootstocks of eggplant, 

tomato and hot pepper are feasible rootstocks for 

tomato grafting. Among the rootstocks, eggplant 

rootstock showed the best performance in terms of 

graft success percent, field survival rate, plant 

growth as well as higher fruit yield and earlier har-

vest. Therefore, local eggplant can be used as root-

stock in tomato production. 

 

References 

 

Bhatt, S., D. J. Weiss, E. Cameron, D. Bisanzio, 

B. Mappin, U. Dalrympie, K. E. Battle, C. 

L. Moyes, A. Henry, P. A. Eckhoff, and 

E. A. Wenger. 2015. The effect of malaria 

control on Plasmodium falciparum in Africa 

between 2000 and 2015. Nature 526(572): 

207-211. 

Bisognin, D. A., L. Velasquez, and I. Widders. 

2005. Cucumber seedling dependence on 

cotyledonary leaves for early growth. Bra-

zilian Journal of Agricultural Research 40

(6): 531-539. 

Bletios, F. A. 2006. Use of grafting and calcium 

cyanamide as alternatives to methyl bro-

mide soil fumigation and their effects on 

growth, yield, quality and fusarium wilt 

control in melon. Journal of Phytopathology 

153(3): 155-161. 

Bletsos, F. A. 2005. Use of grafting and calcium 

cyanamide as alternatives to methyl bro-

mide soil fumigation and their effects on 

growth, yield, quality and fusarium wilt 

control in melon. Journal of Phytopathology 

153(3): 155-161. 

Chung, H. D. and J. M. Lee. 2007. Rootstocks for 

grafting. Journal of the Korean Society for 

Horticultural Science 162-167. 

Erickson, R. O. and F. J. Michelini. 1957. The 

plastochron index. Amarican Journal of 

Botany 257-305. 

FAOSTAT. 2012. http://www.fao.org/faostat/en/

#home (received on September 6, 2015). 

He, Y., Z. J. Zhu, J. Yang, X. L. Ni, and B. Zhu. 

2009. Grafting increases the salt tolerance 

of tomato by improvement of photosynthe-

sis and enhancement of antioxidant en-

zymes activity. Journal Environmental and 

Experimental Botany 66: 270–278. 

King, S. R., A. R. Davis, W. G. Liu, and A. Levi. 

2008. Grafting for disease resistance. 

HortScience 43: 1673-1676.  

Khah, E. M., E. Kakava, A. Mavromatis, 

D.Chachalis, and C. Goulas. 2006. Effect 

of grafting on growth and yield of tomato 

(Lycopersicon esculentumMill.) in green-

house and open-field. Journal of Applied 

Horticulture 8: 3-7. 

Lee J. M. 1994. Cultivation of grafted vegetables 

I. Current status, grafting methods and ben-

efit. HortScience 29: 235-239. 

Lee, J. M. and M. Oda. 2003. Grafting of herba-

ceous vegetable and ornamental crops. 

Horticultural Reviews 28: 61-123. 

Leonardi, C. and F. Giuffrida. 2006. Variation of 

plant growth and macronutrient uptake in 

grafted tomatoes and eggplants on three 

different rootstocks. European Journal of 

Horticultural Science 71: 97–101. 

Maršić, N. K. and J. Osvald. 2004. The influence 

of grafting on yield of two tomato cultivars 

(Lycopersicon esculentum Mill.) grown in a 

plastic house. Acta Agriculturae Slovenica 

83: 243-249. 

Miguel, A., J. V.Maroto, A. San Bautista, C. 

Baixauli, V. Cebolla, B. Pascual, S. 

Lopez, and J. L. Guardiola.  2004. The 

grafting of triploid watermelon is an advan-

tageous alternative to soil fumigation by 

methyl bromide for control of Fusarium 

wilt. Scientia Horticulturae 103(1): 9-17. 

Oda, M. 2002. Grafting of vegetable crops. Scien-

http://www.fao.org/faostat/en/#home
http://www.fao.org/faostat/en/#home
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN
https://www.researchgate.net/publication/11351162_Stomatal_control_in_tomato_with_ABA-deficient_roots_Response_of_grafted_plants_to_soil_drying?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwMjtBUzoxMTkxNDIxN


© 2018 Yezin Agricultural University 

Journal of Agricultural Research (2018) Vol. 5, (2) 30-38                                                                                           38 

tific Reports Agricultre and Biology Sci-

ence. Osaka Prefecture University 54: 49-

72. 

Passam, H. C., M. Stylianoy and A. Kotsiras. 

2005. Performance of eggplant grafted on 

tomato and eggplant rootstocks. European 

Journal of Horticultural Science 70(30): 130

-134. 

Proietti, S., Y. Rouphael, G. Colla, M. Cardarel-

li, M. De Agazio, M. Zacchini, E. Rea, S. 

Moscatello, and A. Battistelli. 2008. Fruit 

quality of mini watermelon as affected by 

grafting and irrigation regimes. Journal of 

the Science of Food and Agriculture 88(6): 

1107-1114. 

Rivero, R. M., J. M. Ruiz, and L. Romero. 2003. 

Role of grafting in horticultural plants under 

stress conditions. Journal of Food Agricul-

ture and Environment 1: 70-74. 

Rivard, C. L and F. J. Louws. 2008. Grafting to 

manage soilborne diseases in heirloom to-

mato production. HortScience 43: 2104–

2111. 

Schwarz, D., Y. Rouphael, G. Colla, and J. H. 

Venema. 2010. Grafting as a tool to im-

prove tolerance of vegetables to abiotic 

stresses: Thermal stress, water stress and 

organic pollutants. Scientia Horticulturae 

127(2): 162-171. 

Voutsela, S., G. S. A. Pertropoulos, and E. M. 

Khan. 2012. The effect of grafting of five 

different rootstocks on plant growth and 

yield of tomato plants cultivated outdoors 

and indoors under salinity stress. African 

Journal of Agricultural Research 7(11): 

5553-5557. 

Yetisir, H. and N. Sari. 2003. Effect of different 

rootstock on plant growth, yield and quality 

of watermelon. Australian Journal of Exper-

imental Agriculture 43: 1269-1274. 

Zheng, N., M. L. Wang, H. T. Wang, and X. Z. 

Ai. 2009. Effects of grafting on photosyn-

thesis of sweet pepper seedlings under low 

temperature and weak light intensity. The 

journal of Applied Ecology 20: 591–596. 

https://www.researchgate.net/publication/240547138_Effects_of_Rootstocks_on_Some_Growth_Parameters_Phosphorous_and_Nitrogen_Uptake_Watermelon_under_Salt_Stress?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwM
https://www.researchgate.net/publication/240547138_Effects_of_Rootstocks_on_Some_Growth_Parameters_Phosphorous_and_Nitrogen_Uptake_Watermelon_under_Salt_Stress?el=1_x_8&enrichId=rgreq-5977fc15c8c2772f352c15863562ac9f-XXX&enrichSource=Y292ZXJQYWdlOzIyOTEyNjkwM
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597
https://www.researchgate.net/publication/26287685_Grafting_of_Cucumis_sativus_onto_Cucurbita_ficifolia_leads_to_improved_plant_growth_increased_light_utilization_and_reduced_accumulation_of_reactive_oxygen_species_in_chilled_plants?el=1_x_8&enrichId=rgreq-597

