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Appearance of DSG

* Usually observed on young vines
* Poor budbreak & delayed shoot elongation

e Especially common on canes, and particularly
the middle of canes
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DSG on young, cane-pruned vines,
Freedom rootstock
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Factors that increase likelihood of DSG

* Young vines

* Certain varieties and rootstocks
* Cane pruning

* QOvercropping

* Late harvest

e Excessive late-season growth
 Warm fall temperatures

* Dry soil in fall and winter



DSG of Sunpreme on Freedom;
Own-rooted vines in background
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Fall 2020 temperatures warmer than average;
no hard freezes over winter
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Rainy season starting later, and
lately having fewer big storms

. Sci N from research organizations
m 2021 Precip | Average clence Rews  orgenat

California's rainy season starting nearly a month later than
October 0 0.67 it did 60 years ago

November 0.24 1.42 Date:  February 4, 2021

Source:  American Geophysical Union

Dece m be r O 63 2 05 Summary:  The start of California's annual rainy season has been pushed back from November to

December, prolonging the state's increasingly destructive wildfire season by nearly a
month, according to new research. The study cannot confirm the shift is connected to
climate change, but the results are consistent with climate models that predict drier au-
tumns for California in a warming climate, according to the authors.
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Some susceptible varieties

* Thompson Seedless, Crimson Seedless,
Redglobe, Selma Pete, Fiesta, Sunpreme,
Chardonnay, Merlot, Grenache, Cabernet
Sauvighon, and Sauvignon blanc are all
particularly susceptible

* Freedom and Harmony are especially
susceptible rootstocks
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Normal growth from dormant buds
requires rehydration & vascularization

 Dormant buds are dehydrated and have relatively
weak vascular connections with the vine

* In spring, sap flow (bleeding) helps resolve any
embolisms and rehydrate the buds

* Bleeding depends on root pressure that develops
after carbohydrates & other organic compounds are
deposited in the xylem, increasing osmotic pressure
and water uptake from soil

 Rehydrated buds must develop new vascular
connections with-vine to support growth B
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Irregular budbreak and stunted shoots suggest
insufficient reserves or vascularization

e Carbohydrates, water, and minerals are
needed to resolve embolisms and rehydrate
and feed developing shoots as they emerge
from dormancy

* Vine age, cultural practices, and weather can
affect the vine’s ability to meet these needs
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Preventing DSG

* Pruning severity and crop load consistent with
vine capacity

* Effective disease management, particularly
powdery mildew

* |rrigation and nutrition management that
maintains the canopy without promoting late
season growth
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Prognosis

Young vines with poor budbreak or greatly delayed
growth may need retraining or, in severe cases,
replacement

If sufficient shoots resume growth without too much
delay, no action may be needed

Fruit yield & quality reduced on stunted shoots, but
severely affected vines might become overcropped

Overcropping may reduce fruitfulness and
predispose the vine to DSG again, the following
season



Postharvest vine care

Review cycle of vine growth

Seasonal changes in carbohydrate and
nitrogen content

Postharvest fertilization
Postharvest irrigation

mplications for DSG
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Annual cycles of vine growth closely linked
with carbohydrate and nutrient availability

* CHO stores support respiration, metabolism, and
rehydration, over winter and in spring

* Nitrogen in trunk used to support new growth in
spring

* N in roots may be mobilized to shoots in growing
season
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Seasonal dry mass accumulation of 5 and 6-year-old
Thompson Seedless roots and trunks
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Changes in amount of

sugars + starch in Thompson
Seedless roots and trunks over
two seasons. Vines

were 5 and 6 years old at

the time.

Grams/vine are equivalent to
pounds per acre.

Nonstructural carbohydrates (g vine™)
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Total N in roots and
trunks of Thompson
Seedless across two
seasons. BB, A, V and
H refer to budbreak,
anthesis (bloom),
veraison and harvest,
respectively. Vines were
4 and 5 years old in
1988 and 1989,
respectively.

Grams/vine are
equivalent to pounds
per acre.
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Apply N when it is needed

* Vine N demand is high in spring and summer
— Matching supply with demand optimizes fertilizer
N recovery efficiency
* N content in trunk and roots increases at end
of season, but reallocation from senescing
leaves can supply a lot of that N

 Additional N can come from OM in soil,

including decomposing leaves and canes
/
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Effect of N fertilization timing or harvest-time
defoliation on TN per vine, N remobilized
from leaves, and N recovery efficiency

(REL)
N application AN From Leaf N

treatment Total N* Control (-N) Remobilized RE

(g/vine) (g/vine) (g/vine) (%)

None 165.7 11.0 (49%)*+
40 Ib N in spring 197.7 32.0 13.7 (49%)** 04.0
30 Ib N Postharvest 171.1 5.4 9.7 21.6

None, 50% defol at harvest  147.7 6.8

*** This is the percent amount of N in the leaves at harvest remobilized.
/
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The amount of N in the vine at harvest (9/5) and at the end of season
(EOS). Bottom row is the change in N from harvest to EOS.

Date New Fruiting
Clusters Leaves  Stems Total canes Trunk  Roots
---------------------------------------- (g N/ VINE) ===mmmmmmmm e
9/5 32.0 30.0 11.1 73.1 2.2 7.0 18.8
EOS 31.1 15.6 12.1 2.5 11.1 31.7
A 9/5 -14.4 +1.0 +0.3 +4.1 +12.9

Values above are equivalent to Ibs. per acre.

Approximately 50% of the N in the leaves at harvest is retained by vine and can
account for about 85% of increase in trunk and root N content.
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Uptake of >N from grapevine leaves and canes the year after
Incorporation into vineyard soil. Approximately 2-5% of the
N in the leaves and prunings was assimilated the following year.

Irrigation Applied Total Vine Recovered 1°N
Treatment Tissue N Biomass labeled tissue
(g vine) (kg vine) (%)2
Drip Irr.
Leaves 18.5+1.6 14.1+1.0 4.73 +0.92
Canes 18.9+2.1 16.6+1.1 1.46 +0.43
Furrow lrr.
Leaves 18.1+2.1 16.7+0.9 4.95 + 0.45
Canes 24.1+2.3 16.7 + 0.5 2.05+0.92

2 The scientific literature values range from 6 to 29% (based mostly on
agronomic crops) the year following incorporation into the soil.



How much water do grapes use at
different times of the season?
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Cumulative water use of Thompson Seedless grapevines
grown in a weighing lysimeter from March 15" until

bloom, veraison, harvest, and the end of the season
(Oct. 31). Vine x row spacing = 7 x 11.5 ft.

Date of | ET_to | Date of ET.to | Dateof | ET.to | ET.all

Year | Bloom | Bloom | Veraison | Veraison | Harvest | Harvest | Season
(in) (in) (in) (in)
1991 | 5/25 3.9 7/8 13.9 9/22 29.3 34.1
1992 5/5 3.1 6/22 11.7 9/4 27.7 31.9
1993 | 5/9 3.2 712 12.6 9/21 31.6 33.6
----------- ET, as a percent of season long ET, ----------
1991 11.5 41 86 100
1992 9.6 37 87 100
1993 9.5 37 94 100

ET. season long ranged from 1,618 to 1,730 gal/vine across years.




Additional examples of cumulative water use of
Thompson Seedless grown in a weighing lysimeter from
March 15™ until bloom, veraison, harvest, and the end of
the season (Oct. 31). Vine x row spacing = 7 x 11.5 ft.

Date of | ET_to | Date of ET.to | Dateof | ET.to | ET.all

Year | Bloom | Bloom | Veraison | Veraison | Harvest | Harvest | Season
(in) (in) (in) (in)
1999 | 5/22 2.8 7/3 11.8 9/13 27.1 30.2
2000 | 5/13 2.5 6/25 9.2 9/19 25.3 28.6
2001 | 5/9 2.8 6/22 10.3 9/21 24.1 27.1
----------- ET, as a percent of season long ET, ----------
1999 9.1 39 90 100
2000 8.8 32 88 100
2001 10.4 38 88 100

ET. season long ranged from 1,375 to 1,532 gal/vine across years




Decline in water use of Thompson Seedless from mid-August to early October

Water use goes from ~12 gallons/day to 2.5 gallons/day.
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2014 growing season
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Yield in 2015

* Flame Seedless — packable yield = 24.1 t/acre or
54.1 t/ha (2,536 19 |b. boxes/acre), total fruit
fresh biomass = 26.1 t/acre

* Scarlet Royal — packable yield = 22.0 t/acre or
49.4 t/ha (2,316 19 |b. boxes/acre), total fruit
fresh biomass = 38.0 t/acre (85 t/ha)

* Crimson Seedless — packable yield = 17.5 t/acre

(1845 19 |b. boxes/acre), total fruit fresh biomass
= 28.7 t/acre i I
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Postharvest irrigation

Postharvest deficit irrigation does not
necessarily affect yield, but severe water
stress can induce premature leaf fall, limiting
carbohydrate reserves, especially starch.

Water demand after harvest is relatively low
for varieties harvested in September or later.

If deficit irrigating before or after harvest, pay
attention to soil moisture in winter.

Irrigate to rehydrate dry winter soil and leach
salts



Summary

DSG can be a serious problem, especially in
young, Vigorous vines

Dry soils in autumn and winter seem to
predispose vines to DSG

Deficit irrigation before & after harvest don’t
necessarily lead to DSG, but avoid severe
stress, which constrains CHO accumulation, &
water over winter if soil is dry

Postharvest N applications may be inefficient,
particularly for mid or late season varieties
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