
 

 
 
Recommendations for Maintaining Postharvest Quality 
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MATURITY INDICES 

In California, harvest date is determined by Soluble Solids Concentration (SSC) of 
14 to 17.5% depending on cultivar and production area. In some situations, the 
SSC/titratable acidity (TA) ratio of 20 or higher is used to determine maturity for 
early maturing cultivars from early production areas. For red and black colored cul-
tivars, there is also a minimum color requirement.  

QUALITY INDICES 

High consumer acceptance is attained for fruit with high SSC or SSC/TA ratio. 
Berry firmness is also an important factor for consumer acceptance as are lack of 
defects such as decay, cracked berries, stem browning, shriveling, sunburned or 
dried berries, and insect damage.  

OPTIMUM TEMPERATURE OPTIMUM RELATIVE HUMIDITY 

Berry storage at -1.0 to 0°C (30-32°F) 
is recommended. The highest freezing 
point for berries is -2.7°C (27.1°F), but 
freezing point varies (down to -3.0°C 
(26.6°F)) depending on SSC. A -2.0°C 
(28°F) stem freezing point has been 
reported.  

90-95% RH and an air velocity of                      
approximately 20-40 feet per minute 
(FPM) is suggested during storage.  

RATES OF RESPIRATION 

(Of Grape Clusters, i.e. Berries and Stems) 

 

 

 

 

 

Stem respiration rate is approximately 15 times higher than berry respiration. 

To calculate heat production, multiply ml CO2/kg·hr by 440 to get BTU/ton/day or 
by 122 to get kcal/metric ton/day. 

RATES OF ETHYLENE PRODUCTION 

<0.1 ml/kg·hr at 20°C (68°F)  

RESPONSES TO ETHYLENE 

Table grapes are not very sensitive to ethylene. However, exposure to ethylene 
(>10 ppm) may be a secondary factor in shatter. 

 

Grape 

Temperature ml CO2/kg·hr 

0°C (32°F) 1-2  

5°C (41°F) 3-4  

10°C (50°F)  5-8  

20°C (68°F) 12-15 
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EFFECTS OF GENOTYPE ON MARKET LIFE 

Market life varies among table grape cultivars grown in California and is also strongly affected 
by temperature management and decay susceptibility.  

PHYSIOLOGICAL DISORDERS 

Shatter. (Loss of berries from the cap stem) In general, shatter increases in severity with in-
creasing maturity, i.e., the longer the fruit remains on the vine. Berries of seedless cultivars, are 
usually less well attached to the cap stem than seeded cultivars. Shatter varies considerably 
from season to season, and there is a large difference among varieties. Gibberellin applied at 
fruit set weakens berry attachment. Shatter occurs mainly due to rough handling during field 
packing with additional shatter occurring all the way to the final retail sale. Shatter incidence can 
be reduced by controlling pack depth and fruit packing density (cubic inches per pound), using 
cluster bagging, gentle handling and maintaining recommended temperature and relative humid-
ity.  

Waterberry. Waterberry is associated with fruit ripening and most often begins to devel-
op shortly after veraison (berry softening). The earliest symptom is the development of small (1-
2 mm) dark spots on the cap stems (pedicles) and/or other parts of the cluster framework. 
These spots become necrotic, slightly sunken, and expand to affect more areas. The affected 
berries become watery, soft, and flabby when ripe. In California, this disorder has been associ-
ated with a high nitrogen status vine, canopy shading, or cool weather during veraison and fruit 
ripening. Avoid over fertilization with nitrogen. Foliar nutrient sprays of nitrogen should be avoid-
ed in waterberry-prone vineyards. Trimming off affected berries during harvest and packing is a 
common practice, although labor intensive.  

PATHOLOGICAL DISORDERS 

Gray Mold: (Botrytis cinerea) Gray mold is the most destructive of the postharvest diseases of 
table grapes, primarily because it develops at temperatures as low as 31°F (-0.5°C) and grows 
from berry to berry. Gray mold first turns berries brown, then loosens the skin of the berry, its 
white, thread-like hyphal filaments erupt through the berry surface, and finally masses of gray 
colored spores develop. Wounds near harvest also provide opportunities for infections. No 
wound is required for infection when wet conditions occur.  

Botrytis infection can be reduced by removing desiccated, infected grapes of the previous sea-
son from vines, leaf-removal canopy management, preharvest fungicides, trimming visibly in-
fected, split, cracked, or otherwise damaged grapes before packing, prompt cooling and fumiga-
tion with sulfur dioxide (100 ppm for one hour) or use of continuous release SO2 pads. 

 

 

 

 

 

 

CA (2-5% O2 + 1-5% CO2) during storage/shipment is not currently recommended for table 
grapes because its benefit is slight and SO2  used for decay control.  

RESPONSES TO CONTROLLED ATMOSPHERES (CA) 

Grape 
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QUALITY 

STEM BROWNING  

FREEZING INJURY  

SULFER  DECAY  

BLUE MOLD 

GREY MOLD  

GREY MOLD  
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 It is the policy of the University of California not to engage in discrimination against or harassment of any per-
son, employed by or seeking employment with the University, or in any of its programs or activities, on the 
basis of race, color, national origin, religion, sex, gender, gender expression, gender identity, pregnancy, 
physical or mental disability, medical condition (cancer-related or genetic characteristics), genetic information 
(including family medical history), ancestry, marital status, age, sexual orientation, citizenship, or service in the 
uniformed services, as well as state military and naval service. This policy is intended to be consistent with the 
provisions of applicable state and federal laws and University policies. University policy also prohibits retalia-
tion against any employee or person seeking employment for bringing a complaint of discrimination or harass-
ment pursuant to this policy.  This policy also prohibits retaliation against a person who assists someone with 
a complaint of discrimination or harassment, or participants in any manner in an investigation or resolution of a 
complaint of discrimination or harassment. Retaliation includes threats, intimidation, reprisals, and/or adverse 

In addition, it is the policy of the University of California to undertake affirmative action, consistent with its obligations as a Federal Con-
tractor, for minorities and women, for persons with disabilities, and for covered veterans.  The University commits itself to apply every 
good faith effort to achieve prompt and full utilization of minorities and women in all segments of its workforce where deficiencies ex-
ist.  These efforts conform to all current legal and regulatory requirements, and are consistent with University standards of quality and 
excellence. In conformance with Federal regulations, written affirmative action plans shall be prepared and maintained by each campus of 
the University of California, by the Lawrence Berkeley National Laboratory, by the Office of the President, and by the Division of Agricul-
ture and Natural Resources.  Such plans shall be reviewed and approved by the Office of the President and the Office of the General 
Counsel before they are officially promulgated. Inquiries regarding the University’s equal employment opportunity policies may be directed 
to the Affirmative Action Contact, University of California, Agriculture and Natural Resources, 2801 Second Street, Davis, CA 95618 (530) 
750-1318. 
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