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rafting, an ancient horticultural practice dating back thousands of years, has traditionally 

been associated with fruit trees and ornamental plants. However, the grafting of 

Cruciferae (also known as Brassicaceae), the mustard family, represents a fascinating and 

increasingly important area of agricultural innovation. This diverse family includes many of 

our most valuable vegetables: cabbage, broccoli, cauliflower, kale, Brussels sprouts, turnips, 

radishes, and mustards. 

Understanding Cruciferae and Their Characteristics 
The Brassicaceae family comprises over 3,700 species across 340 genera, making it one of 

the most economically important plant families in agriculture. These plants share several 

distinctive features: four-petaled flowers arranged in a cross pattern (hence the old name 

"Cruciferae" meaning "cross-bearing"), and a characteristic pungent flavor derived from 

glucosinolates, sulfur-containing compounds that provide both their distinctive taste and 

numerous health benefits. Most cruciferous crops are cool-season vegetables that thrive in 

temperate climates, though they face numerous challenges including soil-borne diseases, 

pests, and environmental stresses that can significantly reduce yields and quality. 

Why Graft Cruciferae 
While grafting in the Brassicaceae family is less common than in Solanaceae (tomatoes, 

peppers) or Cucurbitaceae (melons, cucumbers), it offers several compelling advantages: 

Disease Resistance: Perhaps the most significant benefit is protection against soil-borne 

pathogens. Clubroot (Plasmodiophora brassicae), one of the most devastating diseases 

affecting cruciferous crops worldwide, causes severe root galling and can persist in soil for 

decades. By grafting susceptible cultivars onto resistant rootstocks, growers can cultivate 

high-quality varieties in infected soils without resorting to soil fumigation or lengthy crop 

rotations. 

Enhanced Stress Tolerance: Carefully selected rootstocks can improve tolerance to various 

abiotic stresses including drought, salinity, temperature extremes, and heavy metal 

contamination in soils. This is particularly valuable as climate change intensifies growing 

challenges and as urban agriculture expands into marginal lands. 

Improved Vigor and Yield: Robust rootstocks can enhance nutrient and water uptake, 

leading to more vigorous plant growth and potentially higher yields. This is especially 

beneficial in intensive production systems where maximizing output per unit area is crucial. 

Extended Growing Season: Grafted plants may exhibit improved cold or heat tolerance, 

allowing for earlier planting or later harvesting, thereby extending the productive season and 

improving economic returns. 

Reduced Chemical Inputs: By providing inherent resistance to pests and diseases, grafted 

plants can reduce dependence on chemical pesticides and fungicides, supporting more 

sustainable and environmentally friendly production methods. 
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Common Grafting Combinations in Cruciferae 
Several grafting combinations have shown promise in research and commercial applications: 

Cabbage-type crops are often grafted onto rootstocks of wild Brassica species or specially 

bred resistant varieties. Chinese cabbage (Brassica rapa subsp. pekinensis) has been 

successfully grafted onto B. rapa or B. juncea rootstocks for clubroot resistance. 

Broccoli and cauliflower can be grafted onto resistant cabbage or wild Brassica rootstocks, 

though this practice is less common than in Asian vegetable production. 

Radish grafting has gained attention in Asia, where large daikon radishes are sometimes 

grafted onto disease-resistant rootstocks, though this remains relatively rare due to the quick 

growing cycle of radishes. 

The choice of rootstock-scion combination depends on compatibility, the specific diseases or 

stresses present, and the desired characteristics in the final crop. 

Grafting Techniques for Cruciferae 
Several grafting methods can be employed with cruciferous crops, each with its own 

advantages: 

Splice Grafting (Tongue Approach Graft): This is one of the most 

common methods for Brassica crops. The rootstock and scion are cut at 

matching diagonal angles, and the two cut surfaces are joined together and 

secured with grafting clips. Both the rootstock and scion should have 

similar stem diameters for optimal results. 

Hole Insertion Grafting: The growing tip of the rootstock is removed 

and a small hole is made in the stem. The scion is cut to a wedge shape 

and inserted into the hole. This method works well when the rootstock is 

slightly larger than the scion. 

Cleft Grafting: Less common for young vegetable seedlings but 

occasionally used. 

The rootstock is split 

vertically, and the 

wedge-shaped scion is inserted into the 

cleft.  The grafting process typically 

occurs when seedlings are 3-4 weeks old, 

with stem diameters of 2-4 millimeters. 

Precise technique is crucial, as crucifers 

can be more challenging to graft than some other vegetable families due to their hollow stems 

and tendency to wilt rapidly. 

The Grafting Process: Step by Step 
Seedling Preparation: Both rootstock and scion seeds are sown at appropriate times to 

ensure they reach the optimal size for grafting simultaneously. Proper timing is critical – 

typically the rootstock is sown 2-3 days before the scion. 

Pre-grafting Conditioning: Seedlings should be well-watered before grafting to ensure 

turgid tissues that are easier to work with and more likely to heal successfully. 

Making the Cuts: Using a sharp, sterilized blade (typically a razor blade or specialized 

grafting knife), precise cuts are made on both rootstock and scion. The angle and depth of 

cuts must match perfectly for proper vascular connection. 

Joining: The cut surfaces are immediately brought together, aligned carefully to ensure 

cambial contact, and secured with grafting clips or silicon tubes. 

Healing Environment: Grafted seedlings are placed in a high-humidity healing chamber 

(90-95% relative humidity) with controlled temperature (20-25°C) and initially low light 

levels. This environment prevents desiccation while the graft union forms. 

Acclimatization: Over 7-10 days, humidity is gradually reduced, light levels increased, and 

the healing chamber is ventilated more frequently to harden off the plants. 
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Clip Removal and Transplanting: Once the graft union has healed (typically 10-14 days 

after grafting), clips are removed and plants are ready for transplanting to their final growing 

location. 

Challenges and Considerations 
Despite its benefits, grafting Cruciferae presents several challenges: 

Compatibility Issues: Not all rootstock-scion combinations are compatible. Incompatibility 

can result in graft failure, delayed growth, or abnormal development. Careful selection and 

testing are essential. 

Labor Intensity: Grafting is a skilled, labor-intensive process that requires training and 

practice. The cost of grafted seedlings is typically 2-3 times higher than non-grafted ones, 

which can be prohibitive for some operations. 

Potential Quality Changes: Grafting can occasionally affect the taste, texture, or nutritional 

quality of the harvested product, though research generally shows minimal impact when 

appropriate combinations are used. 

Rootstock Suckering: If the graft union is planted too deeply or damaged, the rootstock may 

produce shoots that must be removed to prevent competition with the scion. 

Learning Curve: Achieving high grafting success rates (above 90%) requires practice and 

attention to detail. Environmental conditions during healing are particularly critical. 

Current Research and Future Directions 
Research into crucifer grafting is advancing on several fronts. Scientists are developing 

specialized rootstock varieties with enhanced disease resistance, improved stress tolerance, 

and better compatibility with commercial cultivars. Molecular techniques are being employed 

to understand the mechanisms of graft compatibility and the movement of signals between 

rootstock and scion. 

 Climate change is driving increased interest in rootstocks that confer abiotic stress 

tolerance. As temperatures rise and weather patterns become more erratic, grafted crucifers 

may become increasingly important for maintaining stable production. 

 Automated grafting technologies, already used commercially in some Asian countries 

for vegetables, may eventually reduce labor costs and increase grafting precision, making the 

technology more accessible to smaller operations. 

 Research is also exploring the potential for grafting to influence the nutritional 

content and health-promoting compounds in cruciferous vegetables, potentially creating 

"functional foods" with enhanced benefits. 

Practical Applications in Modern Agriculture 
Grafted crucifer seedlings are most commonly used in: 

Commercial greenhouse production, where the higher seedling cost can be justified by 

increased yields and reduced disease management expenses in intensive systems. 

Organic farming operations, where chemical disease control options are limited and 

biological management strategies like grafting become more economically attractive. 

Areas with endemic soil diseases, particularly clubroot, where grafting may be the only 

viable option for growing susceptible but commercially desirable varieties. 

Urban and peri-urban agriculture, where soil quality may be compromised and space is at 

a premium, making the improved performance of grafted plants particularly valuable. 

Conclusion 
Grafting of Cruciferae represents a powerful tool in the modern vegetable grower's toolkit. 

While not as widely adopted as grafting in some other crop families, it offers solutions to 

some of the most persistent challenges in brassica production, particularly soil-borne 

diseases. As rootstock breeding programs advance, grafting techniques improve, and 

environmental pressures on agriculture intensify, grafted cruciferous vegetables are likely to 

play an increasingly important role in sustainable food production. 
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 For growers considering adopting grafting technology, careful cost-benefit analysis is 

essential. Success requires investment in training, infrastructure for the healing environment, 

and quality rootstock seed. However, in situations where disease pressure is high or 

environmental conditions are challenging, grafted crucifers can provide remarkable returns 

through improved plant health, reduced chemical inputs, and enhanced yields. 

 The future of crucifer grafting looks promising, with ongoing research continually 

expanding our understanding and capabilities. As we face the dual challenges of feeding a 

growing global population while reducing agriculture's environmental footprint, technologies 

like grafting that enhance crop resilience and productivity without relying solely on chemical 

interventions will become increasingly valuable. 


