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ABSTRACT 

The number of damaged bulbs of five short-day onion (Allium cepa L.) 
cultivars was determined during 12 weeks in storage at art average mean 
room temperature of 27A0 C and approximately 80% relative humidity. 
Percentage of total solids before storage ranged from 6.84% to 8.06% at 
the beginning of the study. Bulbs wi th symptoms of bacterial soft rot 
(Erwinia carotovora), black mold rot (Aspergillus niger) or sprouted were 
recorded and discarded weekly. At the end of the 12-week storage period, 
bacterial soft rot was the most damaging condition, followed by black 
mold rot. The cumulative percentage of total bulbs discarded was greater 
in the deep, f lat shaped Granex 33 cultivar (16.14%). This percentage was 
significantly higher than that for bulbs discarded among cultivars Texas 
Grano 502 (6.16%), Granex 429 (3.89%), Texas Grano 1 025Y (3.13%), 
and Ringer Grano (2.44%). There were no significant differences among 
these four cultivars. 

RESUMEN 

Tolerancia de cinco cuitivares de cebolla de dias cortos 
al almacenamiento por 12 semanas 

Se contaron los bulbos defectuosos de cinco cuitivares de cebolla (Al­
lium cepa L.) de dias cortos durante 12 semanas almacenados a una tem-
peratura media ambiente de 27.4° C y una humedad relativa de aproxi-
madamente 80%. Al comenzar el estudio, el porcentaje de solidos totales 
fluctuo de 6.84% a 8.06%. Se contaron y se descartaron semanalmente 
bulbos con sintomas de pudricion blanda (Erwinia carotovora) y moho 
negro (Aspergillus niger), y los germinados. A las 12 semanas la pudricion 
blanda fue la condicion mas danina, seguida por el moho negro. El porcen­
taje acumuiartvo mas alto del total de bulbos descartados (16.14%) corres-
pondio a la cultivar Granex 33, de forma bien achatada. Este fue sig-
nifkativamente mayor al de las cuitivares Texas Grano 502 (6.16%), 
Granex 429 (3.89%), Texas Grano 1025Y (3.13%) y Ringer Grano (2.44%). 
No hubo diferencias significativas entre estas cuatro cuitivares. 

INTRODUCTION 

During fiscal years 1984-85 and 1985-86 per capita consumption of 
onion (Allium cepa L.) ranked second among all fresh vegetable crops in 
Puerto Rico, with an average for the 2 years of 6.38 kg per capita (7). 
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In spite of the great year-round demand for onions, most of the limited 
local production is obtained from January to May. The mild short-day 
onions produced in Puerto Rico cannot be stored too long. Therefore, 
they are usually marketed and consumed soon after harvest. These fac­
tors, among others, limit the marketing period for locally grown onions. 

According to the U. S. Department of Agriculture, Bermuda type 
onions, which belong to the short-day onion group, can usually be stored 
at 0° C and 65 to 70% relative humidity (6). A recent evaluation of onion 
bulbs of the Granex short-day cultivar grown in Georgia, U. S., showed 
a dramatic increase in shelf-life under controlled atmosphere storage (12). 
At present, onion storage at low temperature or under controlled atmos­
phere does not seem to be economically feasible in Puerto Rico. 

The storage life of onions depends on many factors, but the most 
important is the cultivar per se (11). Differences among short-day onion 
cultivars have been reported in Florida (5) and Texas (9), and new re­
leases are showing improved storage quality (9,10). This paper reports 
on the postharvest evaluation of five short-day onion cultivars during a 
12-week storage period. 

MATERIALS AND METHODS 

On 10 December 1986, cultivars Texas Grano 502, Granex 33, Texas 
Grano 1025Y, Granex 429 and Ringer Grano were direct-seeded into four 
field plots per cultivar in a randomized complete block design. Each plot 
consisted of two beds 93 cm wide and 366 cm long, with two rows of 
plants per bed 31 cm apart. After thinning, plants were spaced at 8 cm 
apart within rows. This work was conducted at the Fortuna Agricultural 
Experiment Substation, located on the semiarid southern coast of Puerto 
Rico. The soil is a Mollisol of the San Anton series (Cumulic Haplustolls, 
fine loamy, mixed, isohyperthermic) on nearly level alluvial fans (3). 

All cultivars were grown according to cultural practices recommended 
for onions in Puerto Rico (2). In addition to the recommended application 
of Dachtal W-755 as a preemergent herbicide immediately after planting, 
Fusilade and Goal were used as postemergent herbicides 6 weeks later. 
Diazinon AG-500 was the only insecticide occasionally used; no fungicide 
was applied. 

Bulbs of Granex 33 and Ringer Grano were harvested 3 April; Granex 
429 and Texas Grano 1025Y, 20 April; and Texas Grano 502, 23 April 
1987. We cured bulbs in a well-ventilated greenhouse for 4 days, before 
pruning tops and roots. Three days later, 130 marketable bulbs per cul­
tivar were sent to the Food Technology Laboratory in Rio Piedras. All 

BTrade names are used in this publication solely for the purpose of providing specific 
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were classified by size. A sample of eight bulbs per cultivar was used to 
determine percentage of total solids by drying for 20 to 24 hours in a 
force draft oven at 60° to 80° C. After sizing, four samples per cultivar 
consisting of 27 bulbs each, were stored for 12 weeks in perforated plastic 
crates and placed on four shelves (complete blocks) at an average mean 
room temperature of 27.4° C, with approximately 80% relative humidity. 
Pike (8) recommends that short-day onions be stored for evaluation under 
warm, humid conditions because a high percentage of the short-day on­
ions are produced in hot humid areas. 

During the 12-week storage period the bulbs were evaluated weekly. 
Sprouting and decay symptoms were recorded, and the damaged bulbs 
were removed immediately. Because the bulbs were individually 
evaluated, contamination from bulbs showing decay symptoms was re­
duced. 

RESULTS AND DISCUSSION 
Table 1 presents seed source and cultivar characteristics such as seed 

type, bulb shape and skin color. In addition, it includes yield data in 
kilogram per hectare. Significantly higher yields were obtained from 
Granex 429 (34,666 kg/ha) and Texas Grano 1025Y (33,880 kg/ha). Ringer 
Grano was the lowest yielder, with only 19,108 kg/ha. This yield value 
was significantly lower than those from all other cultivars. As for seed 
type, the only two hybrids are Granex 33 and Granex 429. Bulbs ranged 
from near globular to top shaped, except for Granex 33, whose bulbs 
were deep and flat. Voss et al. mention that the one generalization that 
can be made on the classification by bulb shape is that only globe-shaped 
cultivars can be stored for any length of time; however, not all globe-
shaped cultivars can be stored (13). The skin of all cultivars under evalu­
ation was yellow to straw-yellow. No field damage attributable to insects 
and diseases was observed. 

TABLE 1.—Cultivar characteristics and estimated yield in 1986-87 planting at Foriuna 
Agricultural Experiment Substation 

Cultivar 

Granex 429 
Texas Grano 1025 Y 
Texas Grano 502 
Granex 33 
Ringer Grano 

Seed type1 

Hybrid 
O.p. 
O.p. 
Hybrid 
O.p. 

Bulb shape 

Near globe 
Tall giobe 
Top shaped 
Deep, flat 
Top shaped 

Skin color 

Yellow 
Straw-yellow 
Straw-yellow 
Yellow 
Yellow 

Seed source2 

Asgrow 
Asgrow 
Asgrow 
Asgrow 
Sunseeds 

Estimated yield 

34,666 a-' 
33,880 a 
26,603 b 
26,061 b 
19,108 c 

'O.p. = open pollinated. 
2Seed companies which supplied the seeds used in this trial. 
Estimated yield, in kilogram per hectare. 
4Values in columns followed by the same letter do not differ statistically (P-0.05) 

according to Duncan's multiple range test. 



296 FORNARIS ET AL./ONION 

All cultivars except Ringer Grano were previously evaluated in the 
1985 variety trial (1). Percentages of total solids in bulbs of both trials 
were similar, except for that of Granex 429, which decreased more than 
1%. The values for 1986 ranged from 6.84% for Granex 429 to 8.06% for 
Texas Grano 502 (table 2). The bulb samples used in this experiment 
were classified by size to the nearest 6.4 (1/4 inch) interval The highest 
percentage of small bulbs (25.4-44.5 mm) in diameter corresponded to 
Granex 429 and Texas Grano 502, with 15.96% and 12.50%, respectively. 
Ringer Grano had the highest number of medium size bulbs (50.8-69.9 
mm): 65.00%. Values of the other cultivars ranged from 40% to 50%, 
except for Granex 429, with only 17.64% of medium sized bulbs. Granex 
429 also showed the highest percentage of large bulbs (76.2 - 101.6 mm). 
There was no significant difference in average bulb weight among cul­
tivars. 

After 4 weeks of storage, no significant differences were observed 
among cultivars in terms of the cumulative percentage of onion bulbs 
discarded weekly, showing values under 1% (table 3). After 8 weeks, 
7.41% of the bulbs of Granex 33 had been discarded. This is significantly 
higher than the corresponding values for other cultivars. No significant 
differences were measured among other cultivars. The same relation 
among cultivars held at the end of the 12-week storage period. At this 
time, 16.14% of the Granex 33 bulbs had been discarded. Texas Grano 
502 followed with 6.16%, a significantly lower value for discarded bulbs. 

The damage observed through the 12-week storage period involved 
bacterial soft rot, caused by the bacteria Envinia carotovora; black mold 
rot, caused by the fungus Aspergillus niger; and sprouting (table 4). The 
highest percentage of bulbs discarded because of bacterial soft rot corres­
ponded to Granex 33 (9.36%). This percentage was significantly higher 

TABLE 2.—Total solids, size distribution and average bulb weight of bulb samples 
evaluated during the 12-tveek storage period 

Cultivar 

Granex 429 
Texas Grano 1025 Y 
Granex 33 
Ringer Grano 
Texas Grano 502 

Total solids 

% 

6.84 
7.89 
7.35 
7.86 
8.06 

Small 

% 

15.96 
8.34 
— 
3.36 

12.50 

Size distribution'-

Medium 

% 

17.64 
40.83 
42.15 
65.00 
49.17 

Large 

% 

66.39 
50.83 
57.85 
31.66 
38.33 

Average bulb weight 

9 

163.42 a2 

154.34 a 
149.80 a 
140.73 a 
140.73 a 

^ize distribution by diameter: small = 25.4^4.5 mm; medium = 50.8-69.9 mm; and 
large = 76.2-101.6 mm. 

2Values in columns followed by the same letter do not differ statistically (P = 0.05) 
according to Duncan's multple range test. 



4 weeks 

% 

0.93 a1 

0.93 a 
0.93 a 
0a 
Oa 

8 weeks 

% 

7.41a 
1.85 b 
0.93 b 
1.85 b 
0,93 b 

12 weeks 

% 

16.14 a 
6.16 b 
3.89 b 
3.13 b 
2.44 b 
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TABLE 3.—Cumulative percent ofioeekly discarded onion bulbs, after U, 8 and 12 weeks 

of storage 

Stored bulbs discarded after indicated time interval 

Cultivar 

Granex 33 
Texas Grano 502 
Granex 429 
Texas Grano 1025Y 
Ringer Grano 

'Values in columns followed by the same letter do not differ statistically (P = 0.05) 
according to Duncan's multiple range test. 

than the values for Texas Grano 1025Y and Ringer Grano, with 2.78% 
each. About 8.33% of the bulbs of Granex 33 were discarded only because 
of black mold rot. No other cultivars showed this symptom except Texas 
Grano 1025Y, with just 0.93% of its bulbs affected. Only Texas Grano 
502 showed symptoms of sprouting, with a mean value of 0.93%. 

The data obtained during the 12-week storage revealed that bacterial 
soft rot was the most damaging condition, followed by black mold rot, 
whereas sprouting was not an important factor. At the end of 12 weeks, 
16.14% of the bulbs of the deep flat-shaped Granex 33 cultivar had been 
discarded. This percentage is significantly higher than the corresponding 
values for the other cultivars, among which there were no significant 
differences. 
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Bacterial soft rot! 

% 

9.26 a3 

5.56 ab 
4.63 ab 
2.78 b 
2.78 b 

Black mold rot2 

% 

8.33 a 
0b 
0b 

0.93 b 
0b 

Sprouting 

% 

0a 
0.93 a 

Oa 
0a 
0a 
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