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Abstract

Consumers will pay a premium for fruit that have excellent !avour, high nutritional value, store well and are convenient
to eat. In kiwifruit, the opportunity to breed fruit with these characteristics exists within the ~50 species that make up
the Actinidia genus. Actinidia eriantha has been identi"ed as having desirable convenience and health attributes
that could be introgressed into commercial kiwifruit species by conventional breeding. Actinidia eriantha has an
‘easy-to-peel’ phenotype that increases the level of convenience associated with kiwifruit by making fruit easier to
eat. In this review we describe analysis of biochemical and chemical differences in cell walls of easy-to-peel versus
poor-peeling genotypes, and how these relate to their mechanical, structural and chemical features. We also
discuss the health attributes of A. eriantha, including its content of vitamin C, oxalate, triterpenoids and allergens.
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Introduction

Compared with other mainstream fruits, consumers
have little choice when purchasing kiwifruit (Actinidia
spp. Lindl). Currently the international market is
dominated by fruitobtained fromtwo species A. deliciosa
(A. Chev.) C.F. Liang et A.R. Ferguson (green-leshed
kiwifruit e.g. ‘Hayward’) and A. chinensis Planch. (gold-
leshed kiwifruit e.g. ‘Hortl6A" and ‘Jintao’). Small
quantities of A. arguta Sieb. et Zucc. (baby kiwifruit,
e.g. ‘HortGem Tahi’) are available in some markets.
Extensive genetic variation exists within the Actinidia
genus for plant breeders to use as parental material to
develop new kiwifruit cultivars for commercialisation.
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Key attributes of interest include those for !avour
(high dry matter, low acid, and novel volatiles),
colour (red or purple l!esh or skin), health (high
vitamin C, quinic acid, folic acid) and convenience
(long storage, improved shelf life, edible or
peelable skins). To a large extent, the convenience
attributes are related to changes in the fruit cell wall.

Actinidia eriantha Benth. is a diploid (2n = 58)
species that can be crossed with other members of
the Stellatae section of the Actinidia genus including
A. deliciosa (2n = 176) and A. chinensis (2n = 58 or
116). Like all other Actinidia species, A. eriantha vines
are functionally dioecious. The vines are sometimes
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sold as ornamentals in China because they !ower
proli“cally and produce eye-catching pink or red
lowers with an attractive aroma (Wang et al., 1993).
The vines have a short juvenile period and a low
requirement for winter chilling (Wang et al., 2006).
Actinidia eriantha vines produce the third largest
fruit of the Actinidia genus. The fruit typically weigh
around 25 g and are covered with "ne, white hairs.
The 'avour is normally described as being bland
and not highly palatable. Figure 1A shows fruit of a
selection of A. eriantha genotypes, illustrating slight
differences in colouring, shape and size between fruit.

New kiwifruit cultivars may be developed directly
from within A. eriantha germplasm or by introgression
of valuable characteristics through interspeci'c
hybridisation with existing commercial species,
followed by recurrent selection (Seal, 2003).
Already one cultivar of A. eriantha has been
released in China, and another cultivar ‘Bidan’ has
been released in Korea (Jo et al.,, 2007). In this

review we will discuss the potential for using A.
eriantha to breed new Kkiwifruit cultivars that are
peelable and have desirable health attributes.

Easy-to-Peel Characteristics of ~ A. eriantha

Kiwifruit are frequently classed as inconvenient by
consumers (Harker et al., 2007), and this barrier to
consumption has excluded kiwifruit from substantial
segments of the fruit-eating public. Fruit that fail to
adapt to convenience drivers in the marketplace have
an uncertain future (Jaeger, 2003). Consumers see
kiwifruit as being inconvenient because the fruit needs
to be ‘prepared’ e.g. peeled with a knife, or cut in half
and the lesh scooped out with a teaspoon. In contrast,
fruit with peelable skins such as banana or mandarin, or
with edible skin such as apple or grapes, are perceived
as more convenient and less messy to eat. Some
consumers also prefer peelable fruit because removing
the skin increases perceptions of fruit hygiene.

FIGURE 1: Characteristics Actinidia eriantfrait. (A) whole and cross-secthanedanth&uit from four different genotypes; (B)
skin-tear lengthsAn erianthgenotypes. Short skin strips from poor-peeling genotypes are shown on the left and a Ic
peel strip from an easy-to-peel genotype on the right. Image courtesy of A. White, Plant and Food; (C) detachme
easy-to-peel genotype is characterised by a clean dry surface on both the skin and outer pericarp; and (D) dete
in a poor-peeling genotype is characterised by a moist surface and clumps attached to both skin and outer p

© 2009 New Zealand Forest Research Institute Limited, trading as Scion ISSN 0048 - 0134












100%

80%

60%

40%

20%

0%

100%

80%

60%

40%

20%

0%

DECOEE®BED



Atkinson et al.New Zealand Journal of Forestry Scier8%®(2009) 207-216

Boxed values are
fold increases or decreases (-) in protein content of a spot compared with peel extracts from a reference pool (poor-pe
easy-to-peel genotypes at the non-peelable stage, when fruit are becoming peelable and at the peelable stage).












