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Cabbage (Round and Chinese Types)
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GENERAL INFORMATION 

Round hard cabbages and Chinese (also called Napa) cabbages are from the same 
genus (Brassica) but different species (B.oleracea var capitata = cabbage, B.   
campestris var. pekinensis = Chinese cabbage). Chinese cabbages may be
cylindrical or rounded and may be less compact than round cabbages. Information 
mentioned here applies to both types unless stated otherwise.  

MATURITY INDICES 

Maturity is based on head compactness. A compact head can be only slightly                   
compressed with moderate hand pressure. A very loose head is immature, and a 
very firm or hard head is mature.  

QUALITY INDICES 

   After trimming outer wrapper leaves, cabbage heads should be a color typical of the 
cultivar (green, red, or pale yellow-green), firm, heavy for the size and free of insect, 
decay, seed stalk development and other defects. Leaves should be crisp and turgid. 
For round cabbages, grades are U.S. no.1 and U.S. commercial.  

OPTIMUM TEMPERATURE AND RELATIVE HUMIDITY 

Most cabbage is room cooled. Storage at 0°C (32°F) with >95% RH is required to 
optimize cabbage storage life. Early crop round cabbage can be stored 3-6 weeks, 
while late crop cultivars can be stored for up to 6 months. For the latter,  
storage at -0.5°C (31°F) is sometimes recommended. Chinese cabbage can be 
stored from 2 to 6 months, depending on cultivar, at 0° to 2.5°C (32°F to 36°F). 
Deterioration of cabbage during storage is associated with stem or seed stalk 
growth (bolting), root growth, internal breakdown, leaf abscission, discoloration, 
decay and black speck. Long-term storage usually results in extensive trimming of 
heads to remove deteriorated leaves.  

FREEZING INJURY 

    Freeze damage appears as darkened translucent or water-soaked areas that will 
deteriorate rapidly after thawing. Freeze damage can occur if round cabbages are 
stored below -0.9°C (30.4°F) and if Chinese cabbage is stored below -0.6°C (31°F). 

RATES OF RESPIRATION 

    Round and Chinese cabbages have similar moderately low respiration rates: 

    Respiration rates of shredded cabbage are 13-20 mL CO2/kg·hr at 5°C (41°F).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.  

Temperature  0°C  
(32°F)  

5°C  
(41°F)  

10°C  
(50°F)  

15°C  
(59°F) 

20°C  
(68°F)  

ml CO2/kg·hr 2-3 4-6 8-10 10-16 14-25
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RATES OF ETHYLENE PRODUCTION  

Ethylene production rates are generally very low: <0.1 µL/kg·hr at 20°C (68°F), although higher 
rates have been reported for Chinese cabbage.  

RESPONSES TO ETHYLENE 

Cabbages are sensitive to ethylene, which causes leaf abscission and leaf yellowing. Adequate 
ventilation during storage is important to maintain very low ethylene levels. Ethylene does not 
increase the disorder "black speck" or "pepper spot".  

RESPONSES TO CONTROLLED ATMOSPHERES (CA) 

Some benefit to shelf-life can be obtained with low O2 (2.5-5%) and high CO2 (2.5-6%) atmos-
pheres at temperatures of 0-5°C (32-41°F). CA storage will maintain color and flavor of cab-
bage, retard root and stem growth, and reduce leaf abscission. O2 atmospheres below 2.5% for 
round cabbage and 1% for Chinese cabbage will cause fermentation, and CO2 atmospheres 
>10% will cause internal discoloration.  

PHYSIOLOGICAL DISORDERS 

Black speck. Black leaf speck (also called pepper spot, petiole spot, gomasho) is a disor-
der that consists of very small to moderate size discolored lesions on the midrib and veins of the 
leaves. The symptoms can occur after low temperatures in the field and by harvesting over ma-
ture heads, but are usually associated with transit and storage conditions. Low storage tempera-
tures followed by warmer temperatures enhance development. Ethylene does not promote de-
velopment of black speck in Chinese cabbage. Both round and Chinese cabbage cultivars vary 
widely in their susceptibility to this disorder. Storage with high CO2 atmospheres (10%) can re-
duce pepper spot development on round cabbage. 

Chilling injury. In Chinese cabbage is purported to occur during storage at 0°C (32°F) af-
ter 3 months or longer. The main symptom is midrib discoloration, especially on outer leaves. 
Cultivars differ greatly in their susceptibility to develop midrib discoloration. 

Physical injury. Breakage of the midribs often occurs during field packing and causes 
increased browning and increased susceptibility to decay. Outer midribs of over mature heads 
will crack easily. 

PATHOLOGICAL DISORDERS 

The most common decays found in stored cabbage are watery soft rot (Sclerotinia), gray mold 
rot (Botrytis cinerea), alternaria leaf spot (Alternaria spp.), and bacterial soft rot (caused by vari-
ous bacterial species including Erwinia, Pseudomonas, Xanthomonas). Bacterial soft-rots result 
in a slimy breakdown of the infected tissue, and may follow fungal infections. Trimming outer 
leaves, rapid cooling and low temperature storage reduce development of these rots, although 
Botrytis and Alternaria will grow at low storage temperatures.  

SPECIAL CONSIDERATIONS 

Fresh-cut or shredded cabbage pieces brown during storage and atmospheres of 3-5% O2 and 
5-15% CO2  retard discoloration. Too low oxygen levels lead to fermentation and package blow-
up, especially if product is not held below 5°C (41°F). 
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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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