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SUMMARY  

Grafting is a method of propagation where two pieces of living plant tissues are joined 

together to develop as a single plant. The first attempt in vegetable grafting was done by 

grafting watermelon onto pumpkin rootstock in Japan and Korea in the late 1920s (Lee 1994). 

A serious crop loss caused by soil-borne diseases aggravated by successive cropping was 

avoided by production of vegetables with grafted seedlings. In many fruit-bearing vegetables 

such as watermelon, cucumber, melon, tomato, eggplant and pepper, the use of grafted seedling 

has become increasingly popular. This technique is eco-friendly for sustainable vegetable 

production and by using resistant, rootstock; it reduces dependence on agrochemicals (Rivard 

et al., 2008). To induce resistance against low and high temperatures, grafts were generally 

used (Venema 2008). Grafting increases the yield and promotes biotic/abiotic stress tolerance. 

In Japan (92%), Korea (98%) and China (20%), major share in watermelon production is from 

grafted seedlings. In Europe, Spain is leading in grafted seedlings production with 129 million 

grafted seedlings followed by Italy (47 million grafted seedlings) and France (28 million 

grafted seedlings) (FAO 2009).    

 

INTRODUCTION 

Grafting is the art of joining together two plant parts (a rootstock and a scion) by means 

of tissue regeneration, in which the resulting combination of plant parts achieves physical 

reunion and grows as a single plant. It is a centuries- old technique but a relatively new one in 

vegetable cultivation. Various references to fruit grafting appear in the Bible and in ancient 

Greek and Chinese literature, suggesting that grafting was used in Europe, the Middle East and 

Asia by the 5th century BC (Melnyk and Meyerowitz, 2015). Scientific vegetable grafting was 

first launched in Japan and Korea in the late 1920s by grafting watermelon on to gourd 

rootstocks to avoid soilborne diseases. This new technique was disseminated to farmers in 

Japan and Korea (Lee et al., 2010). 

 In the early 1930s, the commercial use of grafted transplants was started in Japan by 

graftingwatermelon on to bottle gourd and summer squash to induce resistance to 

Fusariumwilt. Grafting can affect various quality aspects of vegetables. Rootstock/scion 

combinations should be carefully selected for specific and geographic conditions. It fits well 

into the organic and integrated crop production system. It reduces the need for soil disinfectants 

and thereby environmental pollution. Despite the benefits but not all vegetable species can be 

grafted because genetic compatibility, growth conditions, physiological and biochemical 

factors influence grafting success (Goldschmidt, 2014). In world, vegetable grafting is getting 

popularity in case of cucurbits, tomato, eggplant and pepper using vigorous and disease -

resistant rootstocks to ensure adequate yields where biotic and abiotic stresses limits the 

productivity (Buller et al., 2013). 

In India, grafting work has been started in IIHR Bangalore by Dr RM Bhatt and his 

associates. Their work was on identification of rootstocks for waterlogged conditions.NBPGR 

regional station, Thrissur, Keral. Momordica cochinchinensisis a dioecious plant. The female 

plants are grafted on to the Male plants to increase its production. The graft success was 

observed 98%. CSKHPKV, Palampur initiated work on grafting in cucurbits and solanaceous 
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vegetables and have identified more than 22 rootstocks of these vegetables to impart resistance 

to bacterial wilt- and nematodes. VNR Seed Private Limited- supplying grafted brinjal 

seedlings resistant to bacterial wilt to farmers. “TAKII SEED INDIA PRIVATE LIMITED” is 

also involved in vegetable grafting and supplying grafted quality seedlings. TNAU, 

Coimbatore has done work on brinjal grafting using Solanum nigrum as rootstock. Chilli and 

Tomato grfted on Brinjal plant-July, 10, and 2012: Such a wonder is done by Dr. Shreeram 

Palav of Jalna Maharashtra. KKV, Dapoli. Narayan Chawda (MAHASAMUND) identified 

various rootstock- scion combinations in cucurbit and solanaceous vegetables to mitigate 

adverse effects of stressful conditions. 

 

Benefit from Growing Grafted Vegetables 

 Tolerance to biotic stresses 

 Tolerance to abiotic stresses 

 Effect on fruit quality 

 Plant vigour promotion 

 High yield 

 

Methods of Vegetable Grafting 

A number of grafting techniques are employed in fruit bearing vegetables. Tomato and 

eggplants are mostly grafted by cleft and tube grafting. Tongue approach is used in grafting 

cucurbitaceous especially for cucumber. Slant-cut grafting is easier and has recently become 

popular for watermelon and melon. 

 Cleft grafting,  

 Tube or Japanese Grafting,  

 Tongue Approach Grafting,  

 Slant-Cut Grafting and  

 Pin grafting are some methods of vegetable grafting.  

 

Basic pre-requisites 

1) Root stocks and scion: Select the desirable rootstock and scion at two true leaf stages. Stem 

diameter of scion should be same as that of rootstock. 

2) Compatibility: Callous formation takes place between scion and root stock and rebuilding 

of vascular bundles i.e. cambium formation between the graft unions. 

3) Grafting Aids: Grafting clips, Tubes, Pins, and Grafting Blade. 

4) Screen house: Used for growing seedlings prior to grafting. It should be constructed with 

60-mesh nylon net. Arrange double door, the upper half of the structure should be covered 

with a separate UV resistant polyethylene to prevent UV light penetration.  
5) Healing chamber/Grafting chamber: It is used for formation of better graft union. In this 

chamber grafts should be kept for 5-7 days. Reduces water stress by reducing transpiration, 

maintains high humidity, maintains optimum temperature and reduces light intensity. 

6) Healing conditions: Healing is the most critical process of grafted seedling production. 

Temperature of 25-30°C, RH-85-90% and low light intensity are required for healing. 

7) Acclimatization chamber: This chamber is used for hardening the grafted seedling prior to 

transplanting to prevent leaf burning and wilting. The grafted seedling takes 7 to 10 days for 

acclimatization as hardening treatment. 

 

Table 1. Root stock against abiotic Stresses 

S.No. Scion plant  Rootstock  Effects  

Low Temperature 

1. Tomato  S. lycopersicon × S. habrochaites High yield even at 10-13ºC  
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S. lycopersicon × S. hirsutum Produces more fruits then control 

2. Brinjal S. integrifolium S. melongena Higher yield even at 18-21 ºC 

3. Cucumber C. ficifolia × Sisco angulatus 

Cucurbita moschata 

Improved vegetative growth and 

early yield  

Tolerate sub optimal temperature 

4. Water 

melon 

Cucurbita maxima × C. moschata To advance the planting date during 

cool period 

High Temperature 

1. Tomato Brinjal Enhanced vegetative growth at 28 ºC 

decreased total fruit dry weight  

2. Brinjal Nianmaoquie Prolonged growth stage and yield 

increased up to 10 % 

3. Chilli Capsicum annum cv. Toom-1 and 

9852-54 (AVRDC) 

Highest yield  

  Flooding   

1. Tomato Brinjal accessions EG195 and E203 Flooding tolerance 

2. Papper Chilli accessions PP0237, PP0242 

and lee B 

Flooding tolerance 

3. Cucumber Squash rootstock  Increased chlorophyll content  

4. Water 

melon 

Lagenaraia siceraria Decreased chlorophyll content 

Stress due to Organic Pollutants 

1. Cucumber  Yuyuikki black 

Schintosa-1 gou 

Hikari power-gold 

50-70% and 30-50 % decreased 

dieldrin concentration in fruits 

grafted on yuyuikki-black with those 

of grafted on schintosa-1 gou C. 

maxima × C. moschata and 

Hikaripower-gold (C. moschata 

respectively) 

 

Table. 2 Root stock against biotic Stresses 

Vegetable   Rootstock  Grafting 

methods Y 

Purpose X 

Water melon  Guard (Lagernariasicerariavar.hispida) 1 1,2 

Wax guard (BenincasahispidaCogn.) 1,3 1,2 

Pumpkin (CucurbitamoschataL.) 2,3 1,2,3 

Squash (CucurbitapepoL.) 1,2 1,2,3 

Sicyos angulatus 2 5 

Cucumber  Fig leaf guard (Cucurbitaficifolia) 2 1,2,3 

F1(Cucurbits maxima x Cucurbits  moschata) 2 1,2,4 

Cucumis sativu , Sicyos angulatus 2 1,2  

Tomato  Lycopersicon pimpinellifolium (L.) Mill 3,4 5 

Lycopersicon hirsutum 3,4 5 

Lycopersicon esculentum 3,4 5 

Brinjal Solanum integrifolium 2,3 6 

Solanum torvum 2,3 6,7 

 
Where,  

Y: grafting method-1. Hole insertion method, 2.tongue approach grafting, 3. Cleft grafting, 

4.Tube grafting.  

X: purpose of grafting-1. Tolerance to fungal wilt, 2. Growth promotion, 3. Low temperature 

tolerance, 4. growth period & extension, 5. Resistant to nematode, 6. Bacterial wilt tolerance, 

7. Reduction of virus infection 
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CONCLUSION 

Grafting technology has a potential in promotion of cultivation in nontraditional and 

fragile agro-eco system. Grafting is a rapid alternative tool to the relatively slow breeding 

methodology aimed at increasing biotic and abiotic stress tolerance of fruit vegetables. Since 

grafting gives increased disease tolerance and vigour to crops, it will be useful in the low input 

sustainable horticulture of the future. 
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