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Currently, many of the effects of climate change are mild or positive, but by mid-century, climate impacts are projected to be negative for most U.S. Crops>. In the Northwest climate change will
lengthen the dry season, raise temperatures during both the winter chilling period and the growing season, threaten summer water availability, and facilitate the spread of fungal diseases and insect
pests. Such changes have the potential to substantially reduce net returns due to increased input costs and altered yields and product quality. One of the most notable changes is the shift in
hardiness zones since 1990, indicated in the Arbor Day Foundation map below. This shifting in hardiness zones will be both beneficial and challenging in the future.

The Farm Bill defines specialty crops as fruits and vegetables, tree nuts, dried
fruits, horticulture, and nursery crops. By dollar value the Northwest is the
leading producer of tree fruit, nuts, and berries in the United States. For
example, by value, Oregon and Washington produce 100% of the US hazel nuts,
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* Hotter growing seasons will increase competition for water

* Hotter growing seasons may decrease product quality (flavor and texture of fruit)

* Increase insect populations and incidence of plant diseases

 Earlier spring onset may lead to more false springs, resulting in frost damage from subsequent freezing temperatures
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Many adaptation strategies are already being used to either prolong growing seasons in marginal production areas or improve production and quality in established production regions. These

Annual average temperature in the PNW increased 1.3°F during 1895-2011 . , ) , , .
strategies involve moderating temperatures and controlling and compensating for mismatches between phenology and seasonal weather conditions.

and is projected to increase by 3.3-9.7°F by 2070-2090 compared to 1970—
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13999 Heat damage can be reduced by pruning the canopy to p p N . Genetic engineering and plant breeding are also
The length of the frost-free season has been increasing since the 1980’s and is prevent direct exposure to sunlight, applying clay, | £ important adaptation strategies. Well before
projected to continue lengthening, particularly in the western United States* calcium carbonate, or wax emulsion sprays and ‘ breeders were aware of climate change they have
Spring snowmelt in the PNW is projected to occur three to four weeks earlier scheduling irrigations to reduce water stress. More costly been breeding many crops for low-chill varieties. For
by mid-century?3 methods such as shade cloth and overhead sprinkler example blueberry breeders have been breeding for
Warmer winters are already causing spring runoff to peak 25-30 days earlier cooling systems are commonly used in the apple and oo (X .., reduced chilling requirements over the last 50 years,
than they did in the mid 1900s throughout the Northwest (Stewart et al. 2004) blueberry industry, where the economic consequences of < ) sMPY S ® 4 #% consequently, blueberry cultivars are now available
Annual precipitation in the Northwest has generally increased since 1900 and heat damage are very large. with chilling requirements ranging from 0—1000 chill
precipitation is expected to increase slightly overall, but decrease during the L N hours’.
summer?> Frost damage can be minimized by delaying pruning until = o y
Extreme weather events such as heavy downpours and heat waves have frost danger has passed, or by double pruning (a rough ) _ Promising advancements in marker-assisted —,§
increased and increased frequency and intensity of extreme precipitation pruning in the colder months when the vine is ) M“‘?? breeding and phenomics could accelerate
events are projected in the future® completely dormant and a final pruning just after ﬁf_ ; *LL development of climate-ready fruit and nut crops®?.
In the Cascades, as cool-season temperatures have risen over the past several budbreak). Because buds emerge first on the tips, the AN
decades, snowpack has declined by an average of 20 percent—and up to 60 damage will occur to buds that need to be pruned off _/E/_\_ Development of more climate resilient technologies
percent in some areas3 resulting in decreased summer water supplies anyway. If delayed pruning is not practical, prune twice. ) _-_-_\' and management strategies will require the
_ , availability of both labor and capital.
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