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This publication is the fi fth in our series on 
high tunnel grape production, covering 
the topics of grape harvest, postharvest 

handling, and quality considerations. Research 
led by Dr. Elena Garcia and her team at the 
University of Arkansas has indicated signifi cant 
benefi ts to growing table grapes in high tunnels 
in the humid Southeast, including an increase 
in yield, improvements in grape quality, and a 
reduction in disease pressure. Th is publication 
will discuss considerations for harvest, post-
harvest handling, and marketing of table grapes.

When to Harvest 
Table Grapes
Table grape harvest typically occurs from July to 
September for most parts of the eastern United 
States, with high tunnel grapes ripening a few 
weeks before grapes in the fi eld. Th e timing of 
harvest is critical, as the berries will not continue 
to ripen after harvest. Mature grapes will be fully 
colored and turgid, though they can reach full 
color before they are at peak maturity. Sampling 
the berries for fl avor, sweetness, and sourness can 
be an eff ective way to gauge ripeness. 

This publication is the fi fth in a series on high tunnel grape production, based on research led by 

Dr. Elena Garcia at the University of Arkansas. This publication addresses considerations for table 

grape harvest, fruit quality parameters, fruit rots and disorders, postharvest handling and storage, 

and marketing considerations.

‘Mars’ table grapes harvested from the research high tunnel in Fayetteville. Photo: Luke Freeman, NCAT

Introduction

This publication is a deliverable 
of the Southern SARE Project, 
“High Tunnel Grape Production 
Systems: A Novel Sustainable 
Approach to Growing Grapes,” in 
collaboration with the University 
of Arkansas, Arkansas Coopera-
tive Extension, and the Arkansas 
Association of Grape Growers.
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Th ere are also analytical means of determining 
when table grapes are ready to harvest. As grapes 
ripen, the sugars increase and acids decrease, mak-
ing these two factors good indicators of berry 
maturity. Sugar content is measured in soluble 
solids, which can be assessed with a hand-held 
refractometer. Depending on the cultivar, mature 
table grapes will range from 14% to 18% soluble 
solids (Crisosto and Mitchell, 2002). Th e acid-
ity of the grapes can be measured by pH or by 
determining the titratable acidity. Sugar-to-acid 
ratio is another metric that can be used. Th omson
Seedless, for example, is mature at a sugar-to-acid 
ratio of 18:1. 

Although the fl avor of table grapes will become 
more intense the longer they hang on the vine, 
leaving grapes on the vine for too long can pose 
problems. If grapes are allowed to remain on 
the vine beyond their optimum maturity, berry-
splitting or shriveling may occur, in addition to 
potential loss from birds, raccoons, other pests, 
and fruit rots. Grape clusters should be harvested 
by gently supporting the cluster with one hand 
while cutting the stem with pruners. Table grapes 
should be set gently into clean harvest containers, 
so as not to damage the berries. Shallow plastic 
grape lugs, which are vented and can be stacked 
in the cooler, are commonly used for harvest.

Eff ect of High 
Tunnels on 
Grape Quality 
and Yield
University of Arkansas 
research has shown a pos-
itive eff ect of high tunnel 
production on the posthar-
vest quality of table grapes. 
In research conducted in 
2017 on the cultivars Grat-
itude, Jupiter, and Mars, 
postharvest weight loss 
and decay were lower for 
grapes grown in the high 
tunnel compared to grapes 
grown in the fi eld. Th e 
cultivars Jupiter and Mars 
also showed less posthar-
vest shatter when grown in 
the high tunnel (Felts et al., 
2018). Th ese results were 
replicated for ‘Jupiter’ in 
2018 (Beasley et al., 2019).

Average yields for table grapes in the high tun-
nel over the past three years (2016 to 2018) were 
signifi cantly higher than historical yields for the 
same cultivars tested in the fi eld at the UA Fruit 
Research Station in Clarksville. Th e three-year 
average yield increase was 41% for 'Faith', 52% 
for 'Gratitude', and 38% for 'Jupiter' grown in the 
high tunnel. Th e higher yield did result in lower 
fruit quality in 2017, when the cultivar Gratitude 
had extensive sour rot. In 2018, the UA research 
team implemented a cluster-thinning study to 
explore whether intentionally lowering vine yield 
in the tunnel would improve grape quality. Th is 
study was inconclusive, as yield reductions were 
seen in 2018 but not in 2019. 

Harvest Diseases 
and Disorders
Shatter occurs when grape berries do not develop 
or fall off , leading to clusters that are “scraggly” 
in appearance and missing berries. One cause 
of shatter is grape fl owers not being pollinated, 
which can be triggered by periods of cold, cloudy, 
rainy weather or unseasonably warm tempera-
tures. Some cultivars are more prone to shatter 
than others, though severe pruning or excess fer-
tilization can also exacerbate the problem. Shat-
ter can also occur when grapes are left too long 
on the vine or when clusters are handled roughly 
during harvest, causing berries to fall off  the 
cluster. Shatter can be a problem particularly 
when selling grapes to grocery stores or wholesale 
markets. Direct-to-consumer markets are much 
more forgiving of cosmetic disorders like this.

Graduate student Karlee Pruitt measures the cluster 

size and weight of ‘Faith’ table grapes from the high 

tunnel in Cabot, Arkansas. Photo: Luke Freeman, NCAT
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red and purple grapes, making them unmarketable
and causing off -fl avors. Berries are most suscepti-
ble to powdery mildew (PM) infection when their 
sugar content reaches 8% (Galetta and Himelrick, 
1990). During the season, PM will appear as a 
white or greyish-white powdery cover-
ing on the upper and lower surfaces of 
leaves, with expanding leaves becom-
ing distorted and stunted. In late sum-
mer, the PM fungus produces round, 
black bodies, called cleistothecia, on 
the surface of infected leaves, shoots, 
and berries.

Downy Mildew (Plasmopara viticola) 
can cause direct yield loss by rotting 
grape infl orescences, clusters, and 
shoots. It will cause yellow-green lesions 
on the upper surfaces of leaves, with 
white “downy” sporulation of the fun-
gus forming on the lower leaf surface 
within the borders of the lesions. In 
humid weather, the white downy spor-
ulation can even be seen on berries.

Botrytis Bunch Rot (Botrytis cinerea) 
can be especially severe in grape culti-
vars with tight, closely packed clusters. 
Th e berries of white grapes will become brown 
and shriveled after infection. Purple grapes will 
develop a reddish color with a fl uff y, grey-brown 
fungal growth that can be seen under proper 
weather conditions.

Shatter on ‘Mars’ grapes in the high tunnel in 

Fayetteville. Photo: Luke Freeman, NCAT

Black Rot on grapes. Photo: Brian Olson, Oklahoma 

State University, bugwood.org

Black Rot (Guignardia bidwellii) can lead to sig-
nifi cant loss of yield, especially in the humid 
Southeast. An infected berry will fi rst appear light 
brown and soon turn dark brown, with black 
fungal pycnidia developing on its surface. Berries 
will eventually shrivel, turning hard and black, 
at which point they are referred to as mummies. 
Th e fungus can be identifi ed on leaves and shoots 
mid-season by brown circular or elliptical lesions.

Powdery Mildew (Uncinula necator) can cause grape 
berries to split and lead to a blotchy appearance on 

Powdery Mildew on grapes. Photo: 

Yuan-Min Shen, Taichung District 

Agricultural Research and Extension 

Station, bugwood.org

Downy Mildew on grape leaves. Photo: Julie Beale, University of Kentucky, 

bugwood.org
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Sour Rot (also known as sour bunch rot or summer 
bunch rot) is a late-season disease complex caused 
by fungi, yeasts, and bacteria that causes fruit 
to become soft and watery. It is favored by wet 
weather and wounds or injury to fruit. Cultivars 
with tight clusters and thin skins are more sus-
ceptible to this disease. Sour rot is often confused 
with Botrytis bunch rot because they both begin as 
a watery rot, but with sour rot, the typical Botrytis 
fungal spores do not develop and the fruit has a 
vinegar odor with juice oozing out of the berries 
and dripping onto other fruit in the bunch. 

Postharvest Considerations 
for Table Grapes

Handling and Storage
Grapes should be handled carefully and harvested 
into shallow containers to avoid damaging and 
crushing the berries. Grapes should be harvested 
dry and never washed after harvest. If grapes are 
wet from rain or dew, they should be allowed 
to dry before harvest to prevent postharvest rots 
caused by free moisture. 

While grapes are in storage, moisture loss is the 
most common cause of postharvest deteriora-
tion (Crisosto and Mitchell, 2002). To reduce 
water loss, grapes should be cooled as quickly as 
possible after harvest and stored in slit bags or 
other containers that maintain a high humidity. 
Grapes should be cooled to 35°F as soon as possi-
ble after harvest, with forced-air cooling being the 
preferred method. After they are cooled, grapes 
should be stored at 31 to 32°F with 85 to 95% 
humidity. In these conditions, table grapes have 
a shelf life of four to seven weeks (Slama and 
Diffl  ey, 2017).

Postharvest Diseases
Grey mold (Botrytis cinerea) is the most signifi cant 
postharvest disease of table grapes. Th e fungus 
can develop at temperatures of 31°F and spread 
from one grape to another in a cluster (Crisosto 
and Mitchell, 2002). It is identifi ed at fi rst by the 
“slipskin” condition that develops on some ber-
ries and later by “nests” of decayed berries cov-
ered in a white fungal mycelium. Botrytis rot can 
be controlled by the introduction of sulfur diox-
ide (SO2) gas during forced-air cooling, though 
this method is impractical for small-scale grow-
ers and not allowed in organic production. Th e 
use of ozone gas shows promise as an alternative 
to sulfur dioxide for organic growers (Gabler et 
al., 2010).

Other postharvest diseases that can aff ect grapes 
include black rot, ripe rot, Macrophoma rot, 
powdery mildew, blue mold, Alternaria, and 
Cladosporium rot (Slama and Diffl  ey, 2017). 
Shatter can also occur postharvest, caused by rough 
handling, packing clusters too deep, or improper 
storage temperatures. Controlling packing
density, maintaining the correct storage envi-
ronment, and using cluster bagging can all help 
prevent postharvest shatter (Crisosto et al., 1998).

Botrytis bunch rot of grapes. Photo: University of 

Georgia Plant Pathology, bugwood.org.

A cluster of ‘Faith’ table grapes that have been 

infected by sour rot. Photo: Luke Freeman, NCAT

While 

grapes 

are in 

storage, moisture 

loss is the most 

common cause of 

postharvest 

deterioration.
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Marketing Table Grapes
Th e vast majority of table grapes consumed 
in the United States are seedless grapes grown 
in California and South America, which have 
milder fl avors than varieties that can be grown 
in the eastern United States. Because of this, 
there is a niche market for locally grown table 
grapes with more robust fl avor. High tunnels 
allow for the production of high-quality table 
grapes from Labrusca-hybrid cultivars such as 
‘Mars,’ ‘Jupiter,’ ‘Hope,’ and ‘Faith,’ which have 
very distinct fl avor profi les and local appeal. 
High tunnel table grape production is a high-
input, high-output production system that 
is well suited for small farms selling to local 
markets such as farmers markets, roadside 
stands, or gourmet-foods grocery stores. Local 
grapes can demand a premium price—as much 
as $6 per pound—when sold direct-to-consumer.

Table grapes should be handled gently during harvest and picked into shallow 

containers to avoid crushing. Photo: Luke Freeman, NCAT

Grey mold can be identifi ed by the white or grey 

fungal mycelium. Photo: University of Georgia Plant 

Pathology, bugwood.org

Dr. Elena Garcia and graduate student Karlee Pruitt with ‘Gratitude’ table grapes 

harvested from the high tunnel. Photo: Luke Freeman, NCAT
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Further Resources

Videos
High Tunnel Grapes Playlist on NCAT/ATTRA YouTube 
Channel. www.youtube.com/playlist?list=PLDu0ElBiEy9zLj
Fx2vy2Ghtu1z-bwYxaH
    Watch our series of instructional videos on high tunnel grape 

management, including planting, trellising and training, 
winter pruning, cluster thinning, and more.

Online Resources
Grape Production in Arkansas. University of Arkansas 

Division of Agriculture Cooperative Extension Service. 
www.uaex.edu/farm-ranch/crops-commercial-horticulture/
horticulture/commercial-fruit-production/grape-production.aspx
    Th is website provides links to resources on grape production in 

Arkansas, including information about the Arkansas grape cul-
tivars used in the high tunnel research cited in this publication.

UC IPM Pest Management Guidelines for Grapes. 
University of California Agriculture & Natural Resources. 
http://ipm.ucanr.edu/PMG/selectnewpest.grapes.html
    Th is website provides management recommendations for the 

major diseases and disorders of grapes, including identifi ca-
tion, symptoms, and organic and conventional controls.

Publications and Articles
Arkansas Small Fruit Management Schedule, MP467. 2019. 
By John Boyd, Nilda Burgos, Dan Chapman, Donn Johnson, 
Terry Kirkpatrick, Jackie Lee, Sherri Sanders, and Sherrie 
Smith. University of Arkansas System Division of Agriculture. 
www.uaex.edu/publications/PDF/MP467.pdf
    Th is publication provides a management schedule and 

recommended controls for grape pests and diseases, including 
organic materials.

Ensuring Food Safety in the Vineyard: Table Grapes. By 
Angela Shaw, Jennie Savits, Melanie Lewis Ivey, Smaranda 
Andrews, and Jacques Overdiep III. North Central Region 
Center for FSMA Training, Extension and Technical 
Assistance. www.ncrfsma.org/fi les/page/fi les/ensuring_
food_safety_in_the_vineyard_table_grapes.pdf
    Th is publication provides recommendations for foodsafety 

practices and compliance with the Food Safety Modernization 
Act (FSMA) when growing and harvesting table grapes.

Table Grapes: Postharvest Quality Maintenance Guide-
lines. By Carlos H. Crisosto, University of California, and 
Joseph L. Smilanick, USDA-ARS. http://kare.ucanr.edu/
fi les/123831.pdf
    Th is publication outlines the ideal environmental conditions 

for postharvest storage of table grapes and describes 
postharvest diseases and disorders. It is written for California 
grape growers, but the information is applicable to all 
table-grape growers.
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