(0.4 inches of water), for which the manufacturer's fan
performance curve indicates a flow rate of 1.06 mVsec
(2,265 cfm). The pressure drops across the air conditioner
units were 249.1 Pa (1.0 inches of water). With the reduced
cooling load, the average entering cooling air temperature
was lower than the tests with larger cooling loads. Al
though air stacking did allow a lower static pressure and
slightly increased flow rate, the slow grape cooling rate
indicates that insufficient cooling air flowed through the
containers. In future tests, the proper cooling load and
containers with 5% vent openings will be cooled and the
cooling response will be much improved.
In addition to demonstrating proper cooling techniques,
the demonstration unit has several important management
factors incorporated. These management factors include
the following: how to precool with forced-air cooling, block
air bypasses, proper container vent opening area (5%),
proper temperature monitoring and management, proper
cooling time determination, and how to measure and use
pressure drop readings. The cooling techniques and man
agement factors will be illustrated at future on-farm demon
strations. Besides the hands-on educational experience, the
unit provides producers with an example of a precooling
system they could economically adopt for their operations.
The portable forced-air cooler appears to be a good
demonstration unit that addresses the advantages of energy
efficient techniques for postharvest cooling and handling

of Florida fresh fruits and vegetables. Energy-use efficiency
and grower profitability will be improved because proper
postharvest handling helps maintain the quality and shelflife of the produce, allowing for a surer market.
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Abstract. Onion (Allium cepa L) seeds are considered to be the
shortest lived of all common vegetables. Scanning electron
microscopic (SEM) studies were conducted to reveal the fine
details of seed coat. The SEM observations of seed coat of
onion showed that seed coat was shrunken and damaged.
This shrinkage was associated with seed coat cracks where
fungal infections were observed. Seed coat cracks and fungal
infections were more pronounced near the hilum area. Onion
seed embryo was noted to be situated under the protruding
part of the seed coat, making it prone to mechanical damage
and fungal infection.

Seed coat is a structure of considerable importance for
seed longevity, dormancy, and germination. Hard seed
coats protect seeds from microorganisms, and temperature
and humidity fluctuations during storage, (Halloin, 1986)
*Present address: 22 Salamanca Ave. Coral Gables FL 33134.
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and protects seed from hydration injury and electrolyte
leakage during the germination process (Fig.
1),
(Mohamed-Yasseen, 1991).
Seed aging can be defined as the progressive deteriora
tion of the structure and function of seed which lead ulti
mately to the lose of viability (Mohamed-Yasseen, 1991).
The onion seed is considered to be the shortest lived of all
common vegetables. Onion seeds lose viability within two
SEED COAT CRACKS

MEMBRANE DEGRADATION

ELECTROLYTES LEAKAOE

Fig. 1. Scheme to illustrate the role of seed coat in seed longevity.

255

years, and have been studied for over 50 years (Beattie
and Bos well).
Materials and Methods

Onion (Alluim cepa L.) seeds "Sweet Spanish" (W. Atlee
Burpee Co., PA., and Farmer Seed and Nursery, MN.)
were prepared for the observation under ISI-40 or under
AMRAY electron microscopy, as described elsewhere
(Mohamed-Yasseen et al., 1991). Specimens to be studied
for embryonic positioning inside the seed were cryofractured and observed under SEM, or incubated in boiled
water for 10 minutes, then bisected longitudinally, and
prepared by the conventional method (Mohamed-Yasseen
and Splittstoesser, 1990a) for SEM.
Results and Discussion

Onion seed coats appeared shrunken (Fig. 2) and dam
aged (Fig. 3, 4). The shrinkage was more pronounced near
the hilum and tissues surrounding this area, and seed coats
appeared more damaged near the hilum and fungal infec
tion (Fig. 5). The tissues surrounding the hilum had more
shrinkage and more cracks, and seed coat tissue appeared
more damaged than the rest of the seed. Seed coat shrin
kage and cracks suggest that the shrinkage of the seed
coats could be an indication of a weak seed coat structure.
It is also possible that this shrinkage induced seed coat
cracks. Wrinkled seed coats make seeds prone to mechan
ical damage during harvesting and processing, and addi
tionally, damaged and cracked seed coat permit electrolyte
leakage, hydration injury and fungal infection, all of which
could lead to loss of viability (Halloin, 1986; Priestley and
Leopold, 1986). Using ten different cultivars of onion
seeds from different sources, and different protocol for
specimen preparation prior to observation under SEM,
gave similar results (Mohamed-Yasseen et al., 1991).
The hilum contained a relatively large micropyle, and
fungal growth was obvious near (Fig. 5) and over the
hilum. In many seeds, the micropyle tends to be closed,
while in onion seeds it was open (Fig. 6).

Fig. 2. SEM micrograph of onion seed showing seed coat shrinkage
and seed coat damage near the hilum area. (X = 25)
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Fig. 3. SEM micrograph of onion seed showing seed coat damage and

shrinkage.

Onion seed coat tissues extend to the edge of two sides
of the hilum. One of these extending tissues covers the
embryo root. This fragile position of the root was
examined by cutting the seed longitudinally. Observations
of cryofractured seeds showed the presence of the embryo
near the seed coat (Mohamed-Yasseen, 1991). The embryo
and the cotyledons are relatively long and were located
near the seed coat, with the exception of the last part of
the cotyledon, which was immersed inside the seed endos
perm (data not shown). The extending tissues surrounding
the hilum can be damaged easily during processing, which

Fig. 4. SEM micrograph of onion seed showing seed coat cracks.

Proc. Fla. State Hort. Soc. 106:

1993.

facilitates infection or breakage of the root and meristem
of the embryo. Seed coat cracks and a large micropyle per
mit fungal infection during storage, electrolyte leakage
and hydration injury during imbibition, all of which re
duce seedling vigor and enhance microorganism infection
(Halloin, 1986; Priestley and Leopold, 1986). In onion,
rapid water uptake, caused by seed coat cracks, may also

cause imbibitional injury, membrane damage and cell

death.

It is concluded that damaged and cracked seed coats,
open hilum, and the fragile position of the embryo ob
served in onion seed make it prone to mechanical damage
during harvesting and processing, fungal decay during
storage, and make the embryo susceptible to hydration in
jury, electrolytes leakage and fungal growth during imbib
ition and germination.

Fig. 5. SEM micrograph of onion seed hilum showing cracked seed
coat and the presence of fungal infection near the hilum.
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Fig. 6. SEM micrograph showing open micropyle and damaged seed
coat.
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