
THE HISTORY OF GRAFTING
The origins of grafting can be traced to ancient times (110).
There is evidence that the art of grafting was known to the
Chinese at least as early as 1560 BC. Aristotle (384–322 BC)
and Theophrastus (371–287 BC) discussed grafting in their 

learning objectives
• Describe the role of grafting in

human history.

• Distinguish between the 
use of seedling and clonal
rootstocks.

• Describe how natural grafting
can affect tree performance.

• Describe how the rootstock
and scion heal together during
grafting.

• Define how specific genetic,
environmental, and manage-
ment factors and polarity
affect graft success.

• Determine what kinds of
plants can be grafted.

• Define graft incompatibility—
its symptoms, causes, and
control.

• Describe important ways the
rootstock (root system) influ-
ences the scion (shoot system)
and vice versa.

11
Principles of Grafting 
and Budding
INTRODUCTION
Since the beginning of civilization, fruit and nut trees have been grafted
because of the difficulty in propagating by cuttings, and the superiority
and high value of the grafted crop. Grafting is among the most expensive
propagation techniques, surpassing even micropropagation. Budding,
which is a form of grafting, is three times more costly than cuttings and
fourteen times more expensive than seedling propagation (89). The horti-
culture and forestry industries have sought to develop clonal propagation
systems that avoid labor-intensive graftage. Yet, traditional and highly
efficient grafting and budding systems are essential for the propagation of
many woody plant species. New markets continue to require grafted and
budded plants for improved plant quality, fruit yield, superior forms, and
better adaptation to greater ecological ranges. In the southeastern United
States, where high temperatures and periodic flooding of soils (low soil
oxygen) are the norm, cultivars of birch, fir, oak, and other species are
grafted onto adapted rootstock (Fig. 11–1) (129). The propagator bene-
fits via new markets, while the consumer gains a greater variety of better-
adapted landscape plants. The acid-loving blueberry can be produced in
more basic pH soils when grafted to pH-tolerant rootstock (Fig. 11–2).

With the greater reliance on integrated pest management and
reduced availability of pesticides and soil fumigants, disease-tolerant
rootstocks are playing a greater role not only with woody perennial fruit
crops and ornamentals, but also with grafted vegetable crops (Figs. 11–3
and 11–4, page 417) (34, 39, 67, 82, 85, 86). Organic growers of high
value heirloom tomatoes are using grafted plants as a management tool
to reduce crop loss from soilborne diseases (131).

This chapter reviews the biology of grafting and budding.
Chapters 12 and 13 describe the techniques of grafting and budding,
respectively. Chapter 19 enumerates grafting and budding systems for
selected fruit and nut trees, as Chapter 20 does for selected woody orna-
mental plants. A better understanding of the fundamental biology of graft-
ing (and the causes of graft incompatibility) will enhance the development
of superior cultivars and increase the ecological range of species for new
markets in horticulture and forestry.
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Figure 11Ð2
Pushing the ecological
envelope. Using an inlay bark
graft of ÔTif BlueÕ blueberry
(Vaccinium ashei) on a
farkelberry (Vaccinium
arboreum) rootstock, which
tolerates a more basic soil
pH, allows the acid-loving
blueberry to be produced 
in a site with higher soil pH.
(a) New scion growth with
aluminum foil and poly bag
protecting the graft area. 
(b) Healed graft union, and 
(c) ÔTif BlueÕ blueberry crop.

Figure 11Ð1
Cleft-grafted-variegated
English Holly on Ilex ÔNellie
StevensÕ rootstock adapted 
to the high temperature,
periodic flooding, low oxygen
soils of the southeastern
United States.

Figure 11Ð3
Grafting vegetables is a common practice in Japan, Korea, the Mediterranean basin, and Europe. It is used for managing soil-borne
diseases, enhancing tolerance of low temperature and salinity, and for increasing plant vigor and yield. (a) Grafted melon scion
on curcurbita rootstock with a grafting clip. (b) Melons grafted (white arrow) on Fusarium-resistant Curcurbita rootstock in Israel,
(b) compared to susceptible, non-grafted melons (black arrows). Courtesy M. Edelstein.
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