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2+3 Selection: glasshouse (scab) and 4000
nursery (mildew, juvenility, MAS) g-a
4 Grafting on rootstock 600 3
o | 2
S S
. 5.8 Step 1: 1 tree on M27 600 -
=
8-12 Stage A: 3 trees on M9 30
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Climate change is likely to affect
global fruit industry

Current and progressing global warming is expected to change
climate in the classic regions of fruit tree cultivation. The amplitude
of high and low temperatures during the growing season and
winter dormancy is expected to interfere fruit production.

Based on winter-chill calculations, it is estimated that many warm
growing regions are projected to lose most of their winter-chill.

As temperatures are predicted to increase the influence on
deciduous fruit growth may have serious financial implications for
the commercial orchards, therefore must be comprehensively
understood.



Based on winter-chill calculations, it is estimated that many
warm growing regions are projected to lose most of their
winter-chill

While chilling hours can vary widely year to year, recent studies indicate
that average chilling hours In the Southern Sacramento Valley have
decreased by more than 20% since 1950.
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Distribution of annual winter chill estimates (in chilling hours) for

Davis, CA, based on 100-year synthetic weather records for each point
in time.



Practical Solutions

* Moving crops into cooler climates — y
depends on many factors, such as: =
land tenure and availability, critical
infrastructure and competition with
other crops.

* Horticultural practices — Development |l
of horticultural practices to overcome
hot climate conditions.

* New varieties — Develop new
varieties, such as: low-chilling
cultivars.
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MAB Successes So Far

Two Jewels in routine use
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Enabling marker-assisted breeding in Rosaceae




Apple Texture

* Anindividual’s genome is the full complement of genetic
information inherited from its parents. Within this vast repertoire
of genetic information, individual genes are being discovered that
control critical production and fruit quality traits.

* Md-ACS1 gene is selected as one of RosBREED’s “Jewels in the
Genome,” because knowledge of this gene leads to more
efficient breeding of firm, juicy, crisp-fleshed apples. Md-ACS1
(Malus domestica 1-aminocyclopropane-1-carboxylic acid

synthase) is a gene that influences apple texture (Harada et al.
2000).

* There are two natural variants of the Md-ACS1 gene (Zhu and
Barritt 2008). One is involved in normal production of the ripening
hormone, ethylene, resulting in softer fruit before and after
storage. The other variant is associated with much lower
production of ethylene, thereby allowing fruit to maintain
excellent texture for longer periods.



Apple Texture

« A DNA marker flagging the Md-ACS1 gene helps identify which
variant is present in any apple plant. Using this marker, apple
breeders can determine which variant each potential parent
carries and design crosses to yield a large proportion of seedlings
with lower ethylene production and firm fruit.

* Additionally, offspring carrying the undesirable variant can be
weeded out early to avoid growing trees that will eventually bear
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