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I11

[EXECUTIVE: SUMMARY.

The U.S. Agency for International Development Mission in Tegucigalpa, Honduras
requested (cable Tegucigalpa 14305) that the Postharvest Institute for
Perishables provide short term assistance on ways to improve onion producmion,
cultural practices, harvesting and storage in Honduras. In response to the -
request, a private consultant, Mr. A. M. Dessert, spent the period 5 to 16
February 1985 in Honduras reviewing all of the onion management practices'and
preparing recommendations for their improvement. o

The onion production in Honduras is low, both in terms of acres in production
and yields per acre. Both could be increased significantly. There are
several areas in the country where this could be accomplished, viz.,
Choluteca, Comayagua, Santa Rose de Capon, Ocatepeque Valley and San Pedro
Sula.

There are numerous varieties of onions that should be tested in Honduras,fbr
improved yields and storage qualities, as wé]T as offering potentials for
different markets, both domestic and eprft,a;Those}varieties are disc.ssed in
the report. SRR |

Also recommended and discussed are improved management of planting datés,
planting systems, land preparation, fertilization practices, irrigation
practices, weed control measures, harvesting methods, storage systems, and
marketing systems for onions in Honduras. B

A recommendation is made aiso that a  few appropr1ate peop]e from Honduras ‘
study on1on product1on in the U S. 1n order to form the nuc]eus of an
extension system.A



- RECONMENDATIONS' FOR ONION PRODUCTION, CULTURAL PRACTICES,
HARVESTING, & STORAGE IN HONDURAS

INTRODUCTION

Onions are one of the most imporfant vegetables 1n the diets of a]most all‘
people. They are cooked in many different ways. They can be eaten raw, or
mixed with other vegetables to make sauces. There are many publicatiens about
the value of onions, and as the cultural practices improve throughout -the
world, the total consumption of onion is constantly increasing. The onion:
used as a spice in dishes can add zest to a very bland diet. If produced
properly, it can be a very inexpensive food.

Onions are classified into two mzjor groups, short-day varieties and
long-day varieties. There are some varieties that will fit in between these
two which are called intermediate, however, they are not a large class. In
Honduras the short-day variety is grown almost exclusively. They should try
some of the earlier of the intermediate varieties as they will store longer.
In general, the short-day varieties are very sweet or low in solids and do not
store well. There are some exceptions to these, namelvy the Creole class and
Creole type hybrids that are high in solids and will store quite a while under
proper conditions. |

In Honduras the number of acres grown per the populatiqn is very low, and
there should be considerably more onions produced for the number of people in
this country. The production per acre at this time 15‘3156 very low, which
could be changed immensely in a very short time. This could be brought about
by improved cultural practices. ; :Ve:

I will be reporting on the different areas:thatllethihk could grow onions,
the uses and names of new varieties to be~tried;'eetria1 method, and then
suggested production changes which will be a must if Honduras is going to be
successful in producing a fair yield per acre, supplying its internal needs,
and then looking towards the export of onions. We will also touch on storage,
a little bit on the marketing, and the need for a great deal of extension work.



The trip to Honduras was my . first visit, and it was a very 1nterest1ng and
enlightening two weeks. It wou]d not have been possible without: the he]n ‘of
Julio Barahona who works for the Extension Serv1ce :1n the  Department ' of:
Natural Resources.

DESCRIPTION OF AREAS AND iggo’wymg CONDITIONS

During the week of traveling ‘throughout Honduras we. visited ‘most of the
areas where they grow onions , It s my opinion that they  could grow a
successful crop of onions 1n almost any area that we visited.

South Coast Area. 1 visited down fhrough Choluteca and stopped off in an area
called Nacuone on the way down there. Here was the largest single planting of
onions that I saw in Honduras. It was on fairly good soil, and it looked like
an excellent crop of onions could be grown there. They were a little bit late
this year, as the grower obtained the ground late and it had been in cotton.
I had the feeling that everybody thought that this area was too hot to grow
onions. Nevertheless, I believe that onions can be grown anywhere cantaloupes
and similar crops can be produced. This would be a very good area to produce
onions if they put their seed beds in early and grow some of the
longer-growing varieties that would mature 1nto larger bulbs and could be
dried down, topped, and put in sacks.

The area around the Escuela Agricola Panamericana (E.A.P.) in Zamorano is
another area where they can grow good onions. Dr. Alfredo Montes had some
good trials growing on beds at the University. Further on, about another hour
and a half, around the area called Jamastran, is an area where onions can be -
grown, as they are growing tobacco and other crops. It looked to me like it
would be a natural area for good onion production.

:Comgyagua Valley. This is5 an excellent area for~onions, and in total there
are probably more onions growing in this area but by very small farmers. This
would be an excellent area to put in the project, as the Experimental Station
is there. The people who are interested in onions could help with the
extension work and get the onions grown in the proper cultural condition for,

storage.



Santa Rosa de Capon. This area is another area that is high in the mountains
and could grow gooa onions. 1 definitely think that here there 1s a‘need to
select the right variety to get the maximum yie]d Here again there ts an
experimental station that is interested in doing a variety of tr1a1 work

Ocatepeque Valley. This area 'is right near the E1 Salvador borderfand hadl
some very fine land. It appeared to be 1dea1 growing conditions ;g”“ ic “:
and they had enough water that they cou]d set up to 1ncrease the acreage'ofﬁ
onions considerably.

san_Pedro Sula. Th1s is another area that I think cou]d grow a lot of;
onions. There is a great deal of land there that is good deep land, and there
is more machinery around that could work the ground properly. This area has
not grown too many onions, as they think it is too wet. I think there could
be a large production of onions in this area if the plants could get started
during the wet season and transplanted as soon as the dry season starts. The
amount of 1land available to grow vegetable crops in this area could be
expanded immensely, rotated, and not have to be growing onions after,onjons
year after year.

VARIETIES IN USE AND NEED FOR TRI’AL 'uoRK

There are basically four varieties used in Honduras today. The largest
varieties being used are Red Creole, Grano 502 PRR, Yellow Granex PRR, and
Crystal Wax. I would suggest the following be used to replace these varieties
or trials put out to see how they would do.

Red Creole

1. Red Creole PRR. This‘iSfaglarger. darker color, more resistant onion.

2. Red Grano PRR. Larger and a little ear11er than the Red Creo]e and shou]d
increase the yield immense]y ‘It is not'a storage onion

3. F-1_Tropicana. Half Red Creo]e, and 1t s def1n1te1y 1arger. ear]ier;
more resistant, and is a pretty good onion to store
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4. Red Ace. A very early onion. Plants would have to be started early. It
is not very large, but”is‘larger than Red Creole. It has very dark color&
and is quite hard and could be stored a little while. but since it s so
early it should not‘be‘grown to go into storage.

5. Red Granex. Conslderably larger than the Red Creole wlll bulb down very?
nicely, is darker color, and stores pretty well

6. Hybrid Red Commander. Quite large and could be-a-very good:onion’if ‘grown:
to proper size. It might be shipped to the. American market durlng the
months of January, February and March. ' . :

7. Red Burgqundy PRR. This is very large, semi-flat, and dark color. This is
one that could increase the yield but should not be grown for storage.

8. Reqal. This is another early intermediate red that might store well. It
could have high production. but for later harvest just before the rainy
season starts.

Yellow Granex PRR

1. Texstar. Thi> is earlier and is a very productivo onion. Itdwould_beﬁ
good for the main crop season for getting goodvbulbvslzeyand ,thPiﬂQ
within the interior of the country. e : Xt

2. Special 38. This is quite a bit larger, quiteeearly{fandnyUld?be{a?good
storage onion if it will,mature,ln lateiAprll.

3. F-1_Hybrid Goldrush. Quite a bit earlier than Yellow Granex the same
~size, and would be planted for the very first part of the harvest

;fg}d;F 1 Granex 33. Earlier, a little smaller than the regular Yellow Granex,
: dbut has had good performance records all through Central Amerlca.

VhS} YlOOO This is a new’ open pollinated variety that 1s early, makes a large
round bulb, and could prove to be a very good onion‘for Honduras.

o



Crystal Wax and White Granex

502

Robust. Earlier, larger, and more disease" resistant Could produce good
large white onions for ear]y harvest in“Honduras and for export to the
U.S. during the months of January an February

F-1_Hybrid Early Supreme. It is evenf1arger‘and firmer than the Robust.
It is another one that has done"very well in Mexico and could be
exported. It 1is exported to the United States fronl Mexico during the

months of January and February.

Majestic. About the same‘size as Crystal Wax but a 1ittle deeper. It has
much more foliar resistance and would probably come off a little earlier.
It would be good fdr'early.white onions for consumption within the country.

F-1 Tampico. ThisviS“very early. The season could be started with this
one because it should be earlier than anything else except for White
Express.

Mhite Express. Very sfnilar to Tampico but a Tittle firher and naybe a
few days earlier. S e e T
White Grano, Open Pollinated PRR. This is a large open P°111nated -

variety. It is about twice the size of Crystal Wax and could increase
yields immensely for the white consumption. It should not be considered

for export.

Paradise. An early intermediate white; however, it has high solids and it
might store better and be used for production at the tail end of the
season to put in storage.

Grano PRR Group

Colossal. This 1s a. very 1arge 502 Grano type.f a 11tt1e later 1n'
maturing, and could be used as one of the ma1n onions for harvest 1n late"
March and April



2. Texas 1015. It 1§ very similar to Colossal, might store a little better,
and could be a good one for the main crop..

3. Glory PRR. This 1is an early 1ntermed1ate~‘type;4¢,,_
ore

later. It should make a bulb in Honduras, andf1f3j  °f“
better than any of the above.

4. Yellow Creole. This is like Red Creole but yellow. -1t is one of the
hardest and highest solid onions in the short-day classes. It will be
larger than the Red Creole and could be stored a considerable length of

time.

5. F-1 Golden. This is a half Yellow Creole hybrid, earlier than Creole, but
makes a larger bulb. It has a very beautiful skin color and a thicker
skin than anything else in these classes. ‘

NEED FOR TRIALS AND NEW VARIETIES

During my travels throughout Honduras I did not find in any area any
onions that I would call well matured and well cured. That is why we have to
do immense trial work in search for the right varieties for the right time of
harvest during the year. What we have to try to do is to get an earlier
varizty so we can start harvesting in November. If we can plant in the rainy
season, the plants will not be affected as much by leaf or foliar diseases
when they are small as when they get older. On the other end of the growing
cycle we have to see if we can get onions that we can mature right before the
real heavy rainy season starts. This part of the onion crop could be grown to
full maturity. That is, we should make sure the bulbs are well cured and have
some dry skin on the outside, and then these should be put in storage. There
is a possibility that we can grow some varieties right through the rainy
period and sell them fresh, as they are selling them now with the tops on.
This way we would then have a harvest period stretching from November through
June, and we would only have to store through July, August, September, and
October. This is why the trials are so important, and someone in Honduras has
to follow through, after we send all the seed samples down there, to make sure
that the different people in the different areas are getting them tried at the
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different times throughdut the year.

SUGGESTED PRODUCTION CHANGES IN GROWING OF ','brilbrjsj

A.

Seed Beds. There should be a great deal of work done on learning how to
grow good seed beds. They are doing a good job at the present time,
however, where the work needs to be done is a method of sheltering the
seed bed from the heavy rains. Get them started during the rainy season
so that there are plants to transplant early, such as August and September
and then again in October. This could be done under some type of shade,
using banana leaves or something similar to protect the seed bed from the
real heavy rains until they are established.

Land Work. In almost every location I did not feel the land was being
worked deep enough to start. The land should be worked by being plowed,
chiseled, or subsoiled at least 12-14 inches deep. It should then be
disced a couple of times, landplaned or smoothed out as much as possible,
and then some preplant fertilizer applied and some beds made. We will go
into the bed making a little later.

Onions are considered a shallow root crop, however, they will go down
24-30 inches 1if there is moisture that deep. In the early stage it is
advisable to let them reach down. Almost in all cases where onions are
growing in Honduras they are on a flat surface and the roots are not more
than two, or possibly three inches deep. In a good crop of onions it
should not be possible to pull the onion out without breaking it off.
That is how strong the root system should be. This was not seen in
Honduras in any area. The roots were all just parallel with the ground.

Fertilization. I really believe that the fertilizer should be applied
before the beds are made. Then when the beds are made most of the
fertilizer is folded right into the bed. It has been recommended before
to use a three way mixture, such as 15-15-15, about 300 pounds per acre,
and I would recommend this. I think we might be better off with a little




higher mixture of phosphate and eliminating any additionai phosphate in
the sidedressings I would suggest that aii 1and be tested to see if
potash is needed because, as one person in my tour told me that he is
finding that there was plenty of available potash in the soil when it was
tested.v They have a good set up for testing soil for available
fertilizer, both at the university and at the experimental station at San

Pedro Sula.

It is very important that pre-ferti]izer] is applied, so that when - the
transplants are put in there is some available nitrogen, potash, and
phosphate for these plants to start as early and vigorously as possible.
They would probably be sidedressed again in about three to five weeks and
then sometime between the seventh and the tenth week, mostly with
nitrate. 1t is very important when sidedressing that it be put off to the
side of the row of plants but down into the soil. Do not Just spread it
in the middle of the furrow, particularly if using urea because in 24
hours the sunlight can destroy about 50% of the urea. It has to be
covered, and to make a large onion, I would suggest that between 60 and 75
units of nitrate be applied at each sidedressing.

It is important, if the soil has been tested and found to be short of
potash, that potash be applied and also maybe a 1ittle additional in the
initial fertilization before seeding. If it is short, it is a good
practice to apply a little extra potash in the last sidedressing, as this
seems to make onions firm up, store and ship better. This would be
extremely important on the onions for storage.

Installing Beds. It is very important that beds are installed so as to
get the onions out of the water and be irrigating down a furrow. Beds eanj
be made in unison, two plows, three plows, four plows, or five p]ows,'and

should be uniform.



I am enclosing pictures of our bed making machine, or ‘what we ca]] the
lister, our bed shapers after the beds are. made, and our sled" or p]anters
that go over the beds after they are shaped with the planter on it.

It would be a great advantage if one of the natural resource organizations
could purchase some equipment and in one area do some of the basic ground
work, such as making the beds, shaping the beds, and then eventually
having as a planter that could be used later for direct seeding. I would
probably think that the Comayagua Valley would be the place to start.

Once people see what they could do by getting their onions on beds, I
think evervbody in the country would eventually switch over. Some of the
advantages of having onions on heds is that there is more air movement
than trying to have a six to eight foot wide planting of onions every four
inches. The farmers will also definitely get a larger size in a more
mature onion, better quality, and easier to irrigate once the crop is set
up. It is also easier for weed control. Enclosed are some pictures of
the lister that makes the beds.

The beds could be so advantageous that after a few years the people will
be wanting to direct seed. This has been worked out in Mexico where they
were always transplanting and now they are direct seeding. Larger yields
are achieved with direct seeding, and it is an earlier and less expensive
crop.

Weed Control. In the last few years many chemicals have come out that are
really helping 1in weed control 1in onions. I know 1labor 1is very
inexpensive there, however, some of these controls that can be used are
fairly inexpensive. Here again there can be a larger crop with actually
less expense in it if some type of weed control is used, particularly in
the early stage. If farmers are working their ground, putting in beds,
and planning to transplant, they could spread Treflan or some similar
chemical ~n top of the ground. List the ground up or make the beds and
spray the Treflan working it in with the 1illiston.




This will provide good weed contro] for the transplants in the ear]y
stage. Treflan 1s a very 1nexpensive herbicide used 1n cotton ,and,
soybeans.

Dacthal also is a very good herbicide on onions ”and"ican' be used
particularly for direct seeding, even in a seed bed. Seed can be planted,
sprayed over with Dacthal, then watered. It does not have to be worked
into the ground. It is a little more expensive, but it does stop most of
the weeds; and might be used in the seed beds or starting to grow onions
from direct seeding. The seed should be planted, the beds sprayed with
Dacthal, and then the soil should be sub-irrigated. This will give very
good weed control.

Two very good herbicides that have come out in the last few years for,
grass controi are Post and Fusilade. They can be applied after the grass
has come up. It will take about four weeks for complete kill of all the 
existing grass, however, they work very well on most grasses. They are
not very effective on nutgrass. There has been some work done on nutgrass
in Mexico with the use of Bueno 6 or MSMA. It will ki1l the nutgrass if
sprayed right on the bad patches without a wetting agent, and it doesn't
seem to hurt the onions. The temperature has to be around 80° in the
daytime to have this work fairly well.

Another good herbicide s Goal. It does a good job on a. lot of
broadleaves and will kill some grasses in the early stage. It a]so lasts
for quite a while after it is applied. 1In other words, it will ki1l some
of the existing weeds that are up and will not allow new ones to sprout
for about six to eight weeks. Goal can not be used on onions until they
‘are about six to eight weeks old, until they get a little wax on their
leaves so it doesn't adhere to the onions when it is sprayed on.

There has been a great deal of work done and written on weed control fdh‘

onfons. This weed control work should be demonstrated to the growers at”
the different experiment stations along with the variety trials.
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Irrigation. Irrigation 1s applying the correct amount of water on a crop
at the right time. If the ground is worked deeper and the crop is on
beds, quite a bit less water will be needed “In the first transplanting,
if the crop is on a bed, it can be sub—1rrigated'unt11 it gets wet to the
middle of the bed, whether on 20-inch or 40-inch beds with double lines.
Get it wet and then leave it alone from two to five weeks, depending on
how much moisture the soil will hold. The soil will be in good shape, it
won't crack or dry. there is a Tot of mo1sture for the onion plant, and it
will make the roots go down with ‘the moisture

In the ear]y Scage. onions do ‘not need’ very much water. as they do not
have much of o top to evaporate the moisture. As the crop gets big and
the tops get ta]] they have to be irrigated more frequently; however,
never get them too wet Keep them growing at all times and make sure that
the roots are 1n ‘good ‘condition.

Harvesting } Harvestlng for onions that w111 be put in a sack or storage
should be done after the tops have started to go down about 50%. This
won't a]ways hold true, as- there m1ght be a shortage for the very first
onions and people wi]l be taking them a 11tt1e earlier.

_One of ’the"best”‘things to do when' harvesting the short-day onions is
windrow them-and let them sit in the field before the tops are cut off.
This is,justusimply laying down rows of onions, one on top of the other so
‘that the tops shade the bulbs, and leaving them there six to ten days.
This helps the onion to perfect its outer skin, which is one of the best
storage mechanisms. It will also fill out'any irregular hollows. or bumps,
i.e. smooth them out, and they get a very good shine.

Harvesting will be done in one or two ways‘f'Either bring the onions in to
storage with the tops, string them up ,andhne:dthem store or cut the tops1[
and roots off, put them in bur]ap bagsﬁ'let‘;hem s1t another four or five~
days in the field, (as long as. theregﬁsfno'threat ‘of ‘rain) cure down. ‘and-
then -take them to storage.

1=



If thinking of the American or export market there should be some type of
onion grading equipment so that sizing is done very atcurate]y. Onions
for export are usuai]y sized in about four or five groups Usua]]y from 27
to 2 7/8 dinches, .3 to 3 1/2 1inches, 3 1/2 to 4 inches. 4 to 5 inches and-
then anything over 5 inches in diameter

There is also a good market in the United States which cou]d stand theﬁ
additional transportation costs of Honduras' onions for boiler onions.
These would be white onions that are p]anted closer together, sti]i “in.
rows, on beds, and: on]y making about an inch in diameter.

Storage. There are many ways to store onions I will enclose some
information on how to bui]d drying equipment and refrigerated storage,
however, I think it will be a Tong time before we get to refrigerated
storage in Honduras. I would suggest, at this time, that we use the lccal
buildings in the areas onions are grown. Hang them from the tops, just
about the way tobacco is cured. I think they will store three months this

way.

There is a lot of work being done on how to make simple storage in
Panama. When it is finished and tried we should make sure copies get sent
to Honduras. There fs no sense redoing this work. These are simple sheds
with sun co]]ectors, dryers, and other items that Dr. Mark Gaskill fis
working on. o 7

If, in a couple 0f~years; thefbroduetion'of'onions 1s a good enough state
of art in Honduras to try to ship to other countries, particularly the
Urited States, the product will have to be a very well cured, dry onion
for shipment. The onion will have to be free from roots, have a small
neck, and no flat spots on it larger than a quarter. 1In other words, do
not grow them too close together and have flat sides " The onions aiso,
should have a dry outside skin, with _some of the skin- breaking of f andy
shedding during transit

Cat2=



In tropical areas this onion would probab]y have to go over some type of
dryer during periods of unexpected rain, If the weather is hot and dry
the dryer will not be needed, but in the ra1ny areas there should probably
be one dryer set up to handle a thousand or so bags a day of onions coming
out of the field. There will be some drawings of these dryers enclosed.
They are in constant use in Texas dur1ng the1r early season, particu]arly
if there is an unexpected rain ‘

Marketing}‘ The marketing of onions in Honduras is mostly done along the
roadsides and in the major markets. If onions are grown that can‘ghef
stored it will be necessary to have some type of a central marketing~set
up so that the supermarkets and people who sell onions and other goods 1n ‘
the markets can buy them. '

If we are successful in producing good yields of onions per acre, it wi]]_
be necessary to be careful of not bankrupting the 1little farmer who is
only growing a hectare or less of onions and trying to make a 1living.
Onions are basically too expensive at this time in Honduras for the
average person. They need to be put on the market at a less expensive
price so more consumption will take place. I would caution about trying
to go into the production of too many onions in the first few years so as
not to disrupt a social life style.

EXTENSION WORK

A11 through this report I have mentioned that there 1s not a good set up,

for experimental stations, univers1t1es and pr1vate sectors 1n the country 1
think these people have to be coordinated and get a big job, done 1in a -
relative1y short time. It will be necessary for them to prove to the farmers'
in the country that they can grown onions if they use ‘a new system and grow
good quality onions. ‘

Here again, I highly recommend send1ng one or two peop]e from Honduras to



see how onions are harvested, how they are grown, and what they can expect.
The best time would be, as I stated before, arouhd ‘the first of May. I ‘think
what they could learn in a week's time would benefit their entire country o

I also believe that if we cculd get a couple of their people will versed
in how the onions are grown and what to expect “that it would be better thanf
sending experts down there.

0053r

=14~



The storage and handling of onions

APPENDIX I
INTRODUCTION
Common name Onion
Botanical name Allium cepa L.
Family Alliaceae _
Other names Bulb onion, Cebolla, Cebolla cabezona, Cebolla h‘uevd.'Oignon

The edible portion of the onion is the bulb which consists of fleshy swollen leaf

bases on a small flattened basal stem. It has a natural period of dormancy, which
varies with cultivar and storage conditions, but it will eventually produce roots, leaves’
and flowers. .

HARVESTING

For long-term storage bulbs should be allowed to mature fully in the field. Maturity
is judged to be when the junction between the bulbs and the green leaves becomes
soft and the tops bend over. Storage losses of the bulbs at this maturity are normally
lower than those harvested before the tops collapse {Stow, 1975). Hand-harvesting

Plate 1 T o
Conum-aciul putito hatveater wdipted e gumn Waeae b g, Balbey e el o by onita v e nbor by the
adjustabie ilnvaston ' ' : T
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the tops bry hand,

Mechanical harvesting is commonly used and a variety of machines is available.
Potato digging machines can be used which cut the roots just below the bulbs and
pick them up on a chain conveyor (Plate 1). Other machines are available which can
dig the plants from the ground, cut off the leaves and load the bulbs into a trailer.

FIELD HANDLING

Traditionally onions are dried by leaving them in rows in the field directly after
harvesting. This is called ‘windrowing’, and they are laid out in such a way that the
leaves of one row of onions cover the bulbs of the next row. This is especially
important in the tropics where direct exposure of the bulbs to the sun will damage
them. With this method there must be a rain-free period to dry the bulbs. Skin
staining can occur during field drying which may reduce the marketable grade of the
bulbs. Onions may also be harvested into shallow trays which are then stacked at
the side of the field to dry (Plate 2). In certain countries the bulbs are tied together
in groups by plaiting the tops, which are then hung over poles in sheds to dry.

Flate 2
fulbs may be stacked in trays to dry in the field in Britain, The top tray is usually covered with a waterproof
sheet

\b



The purpose of drying is to remove excess moisture from the outer skin und neck of
the bulb. This is normally achieved with weight losses of 3--5% (Thompson et al.,
1672). If carried out correctly it helps reduce infection by diseases and organisms;
and minimises shrinkage caused by removing moisture from the interior of the bulb.
This can be achieved naturally, as described in the previous section, by field drying.
in countries where field drying is a problem, bulbs may be artificially dried either

in a special drier or when they are loaded into the store. This method is commonly
used where crops are bulk stored but it can also be applicd to bulk bins, bags or
boxes. The method is to pass air rapidly through the mass of bulbs until the outer
scales are dry and the necks are dry and tight. In Britain, commercial drying is
carried out at 30—35°C, and less than 75% relative humidity (r.h.), with an air flow
of 7m3/tonne/minute (Shipway, 1978). Other recommendations used, based on
experimental, or semi-commercial observations, are for 46°C and 70-80% r.h. for
16 hours (Thompson et al., 1972); or 70—80% r.h. with air at 15°C for 4 days

then 27°C for about 10 days (Whitwell, 1970). |f the relative humidity falls below
60%, excessive water loss can occur and the outer scales will split (Bleasdale et af., .
1969).

STORAGE

Various simple methods of storage are used. These may date back for generations
and have been developed and refined. Examples of these include mud or straw
cottages in the Sudan (Plates 3 and 4). These have a latted wooden stage inside on
which the bulbs are piled up to about 1 m deep (Plate 5). They are constructed in
such a way that they are ventilated by the prevailing wind passing through them.
After 4 or 5 months storage by this method only £0-60% of the bulbs were
marketable (Musa et a/., 1973). In Britain, windbreaks are still used to a small
extent for onion storage (Plate 6). These are made in the field from a wooden base
which allows a space below the onion stack. Stakes are driven into the ground
around the wooden base and chicken wire is stretched between the stakes to a
height of 1—1.5 m. Onions are placed within this cage, topped with loose straw and
then covered with polyethylene sheets, which are tied down and weighted with bricks.
The windbreak should be built with its longest axis at right angles to the prevailing

Plate 3

Onion store macde from duny, miud i steaw in this Sitais
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Plate 4
Onion store made from straw in the Sudan

wind. In Korea, square straw cottages are built on upright poles driven into the
ground. Nails are driven into the poles and bunches of onions, plaited together by
their tops, are suspended from these nails.

For large-scale commercial storage onions are usually stored under refrigeratinn, the
most commonly recommended conditions being 0°C with 70-75% r.h. High
humidities will cause development of roots in storage and promote rotting. Higher
temperatures will result in sprouting and encourage Boirytis rots. Other
recommendations have been published, as follows:

(i) - 3°C and 85-90% r.h. ior 5—7 months (Wardlaw, 1937; Fedyuk, 1977).
(i) - 2 to - 0.6°C and 75—80% r.h. for 6 months (Superba) (Udry, 1972).
(iii)- 3 to 0°C and 70—75% r.h. for 6 months (Anon, 1967).
(iv) - 0.6°C and 78—~81% r.h. for 67 months (Wardlaw, 1937).
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loss {red) (Pantastico, 1975).

n/
/0
d to test the extremes of

ated by onions whilst others rmay apply to varieties

)

signe

& months (Globe), 1-2 months (Bermuda)

(Lutz and Hardenbury, 1968).
{vii) 0°C and 70-75% r.h. for 20—24 weiks with 16.3

(viii} 1°C and 87% r.h. (Whitwll, 1969).
5.

peculiar o certain tocalitie

.

toler

C and 75-85% r.h. for 6 months (Shipway, 1978).
(ix}1.1"Cand 70755 r.h. for 16--20 weeks with 14.2% loss (whi e) (Pantastico, 1975%).

{vi)0°C and 65--70% r.h. for 6

Inside view of Sudanese onion store showing bulbs stacked on a simple bamboo structure
(v) 0’

Some of these are the results of experiments de

‘Windbrake' onion store uiad occasionally in Britain
conditions which cun b

Plate 5
Piata 6
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Plate 7 }
Bulbs stacked in shallow trays in a refrigerated store

Bulbs freeze below - 3°C (Kolesnik and Ogneva, 1969). Storage at temperatures
between 1°C and about 25°C resulted in sprouting {(Stow, 1975). High temperature
storage in the order of 20—30°C has been studied but the high level of desiccation
and rots suffered by the bulbs, means it would probably be uneconomic for long
periods (Musa et al., 1973; Stow, 1975). Bulbs are stored either in boxes (Plate 7)
net bags (Plate 8), bulk bins (Plate 9) or loose bulk (Plate 10). The problem with

the first three types of container is that if they are too large, air tends to circulate
around rather than through them and the respiration of the bulbs results in a warm,
humid environment in the centre of the container, giving rise to decay or sprouting.
Also, in large stores the capital investment in boxes may be very high. In bulk storage
the bulbs are stacked directly onto the store floor to a depth of about 3 m. Air is
forced through the stack cither from ducts set in the floor of the store (Plate 10), or,
where these are not available, through ducting laid on the floor of the store (Plate 11).
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Plate 8

Bulbs packed in net bags for marketing

The ducts may be made of welded steel mesh or wood and are spaced at about
1 m between centres. Air is passed throuch these ducts at about 2—3 m3 /tonne/
minute.,

Air ventilated stores have been tried experimentally. These involve a differential
thermostat which switches on the fan to blow air into the store when the outside
temperature is lower than the store temperatur..;. These can be usad in place of,
or as a supplement to, mechanical refrigeration dapencing on the ambient climate.

In the ficld the bulbs can be transferrad in loose bul® direstly from the mischanical
harvester to a trailer running alongsid-: it (Plate 1) in which they are then taken to the
store entrance and tipped into a hopp v They are quality graded as they pass along
conveyor belts from the hopper (Plte 12) to an elovaror which stacks them directly
on to the floor of the stora (Plat: 10). Bulbuiar: damajd by a drep of 30 ¢m onto

d hard surface (Isenberg, 19G5) therefon: car must be titven to restriet the height

of fall during all the handling opseeations

8


http:s.r.b.iq

-
i e

Y .
»J, .
LY .
H 2 / 1
o .- '..~"'II-.;‘.,_‘..4" ' .
* IR R I S s &
| B S, iy _J
“ . n P .
* .
N
i oo
€ . B
N : Loy 4
.‘ -.......,- -. . s .
AR . ' ’ N
. L . A ..
o . i ¢ ' R

.oey s

.
.
P
¢

| et T

okt g LS
.

&

RPNy VR

f ot
't

Plate 9 ] IR
Bulbs in patiet boxes in a refrigerated store

CULTIVARS

The various cultivars tend to assume the same relative position for storage quality
regardless of storage conditions. Poor keeping cultivars generally have a low dry
matter content, low soluble solids, low pungency and a high rate of water loss
especially in the period immediately after harvest (Thompson et al., 1972). This
results in softening and shrivelling. Such cultivars are frequently more susceptible
to storage rots (Magruder et al., 1941). Examples of cuitivars which show high
storage losses arc I1alian Red and the various Early Grano types. Cultivars which
store well include the Creole types, Austratian Brown, Pukekote Langkeeper, Mako,
Southport Globe types, and many Denvers cultivars. Giza 6 was developed in Egypt
to produce well under hot ury conditions and to withstand rough handling and long
distance shipment. In the Sudan the cultivar Wad Ramli is stored fur several months
in hot ambient conditions (Musa et a/., 1973).

9 ¢ry
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Plate 10
Bulbs being loaded into a bulk onion store

SPROUT SUPPRESSION

Various chemicals and gamma irradiation have been shown to prevent sprouting of
onions during storage (Thompson et al., 1972). The most commonly used chemical
is maleic hydrazide (MH), which is applied to the onions as a foliar spray in the field
before harvest. It may be applied at the rate of 5.4 litres of 36% active ingredient
preparation in about 600 litres of water per hectare (Thompson et al., 1972). This is
generally done when 30-50% of the tops have fallen over, but in any particular
situation the exact time and rate of application should be strictly in accordance with
the manufacturer’s recommendation. The use of MH is governed by legislation in
several countries and this must be consulted before it is used.

PACKING

The conventional package for onions is a net bag, typically 7560 mm lonqg and 500 mm
wirle holding 25 kg (Plate 8). Must nets are produced by knitting toyether one of

the principal yarns (cotton or polyethylena tape). The knittad fabric may be

formed into a bary as part of the knitting process or by seaming using rolled seams and
und-rsewing - Usually a drovw stong is incorparated at the mouth of the bag to

10
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Plate 11~ , ,
Typical fayout for on-flooq d.ier and store for onions

facilitate closure. Bags can also be made from tubular extruded plastic net, normally
of high density polyethylene, or from a light-weight hessian fabric. Red or orange
fabrics are customary to enhance the appearance of the onions. A printed label may
be bonded around the midd!le of the bag to enable brand identification and other
information to be attached. Net and jute sacks are light-weight and allow good
ventilation.

DISEASES

Neck rot/Grey mould: Botrytis allii Munn (also B. byssoidea Walker and B. squamose
Walker)

The disease may develop at any point of the bulb, but it is most common on the
damaged neck tissues. Affected areas develop a brown soft rot followed by a dense
cover of grey/green powdery spores.

This storage discase is widespread where onions are grown. The infection is seed-
borne and cvidence suggests there is no bulb to bulb transmission during storage
{(Maude and Presley, 1977). Good control of the disease has been achieved by
dusting sceds before planting with benomyl at a rate of 1 g active material per

N
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Plate 12

Bulbs being unloaded from a trailer directly after harvest. They are tipped into a hopper, passed over a chain
conveyor which separates out dirt and undersized bulbs, then along a conveyor to the elevator shown in Plate 10,

kg of seed. This seed treatment should preferably be carried out by the seed
merchant as soon as possible after harvesting. ’

Basal bulb rot: Fusarium oxysporum Schlecht ex Fr.

This is a soil-borne disease which can affect onions at any stage of development and
causes death of seedlings (Walker and Tims, 1924). It is essentially a disease of warm
climates. If the roots and basal plate of the growing bulbs become affected at a late
stage of development, infected bulbs which show no external symptoms may be put
into store. Where thay are stored at ambient temperatures, bulbs will quickly develop
a soft semi-watery rot and eventually become desiccated empty shells.

An effective field treatment to control this disease has not been devised.
Experimentally, dipping the seads in a suspension of benomy! {1 000 ppm) for 15
minutes has given a degree of control. The fungus is believed to survive from season
to scason in the field on weed hosts. Holding the bulbs under refrigeration at 0—1°C
inhibits the development of basal rot in storage.

Bleck mould: Aspergillus niger Van Tiegh

This disease is characterized by the appearance, cluring storage, of black powdery
spor: mass:s on the outer scales of the bulbs, especinlly along the vascular strands of
veins.

Although the disease may be severe locally it is not generally devastating enough to
warrant spcciul control measures. White onions are somewhat less susceptible than

coloured verieties and the disease is controlled when onions are kept in cold storaye
at0 -i"C.

V'
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'; APPENDIX II o

INFORMACION DE INTERES CON RELACION AL SECADO DE LA CEBOLLA

Esta informacion se reflere a las facilidad" .(construcciones) requerj=

"L

das para el secado, almacenaJe;y,clasiflcacionfde las cebollas. Tradicuo-

sita en edlficios%con ventllaclon adecuada y
cenvn .

deposutaiia sobre una,tarima entcxbllllada sobre el plso cobertizo ablerto ,

nalmente, la cebolla sevde

al frente.;b'af

rolla en: estantes pro-

Otra forma de secado ‘onsiste en deJar secar la c"

tegidos de la lluv{a y'a traves de !os cuales:aatair:\pueda’soplaﬁa‘?quqylar

Inbremente.,

Los metodos modernos de cultivos y cosecha, con frecuencia a’ granpescaia

requieren diferentes;formas de secado.’”j

Las cebollas cosechadas son traudas dentro dea'“”'w?“'”'”“
después de estar algun tuempo puestos a sec‘zﬂ'

pol

El espacio de tiempo que sigue a la cosecha variara de acuerdo a varios
factores :mo édh‘ifiaaicohdicionéazde la propia cosecha época, tiempo de le-
vantada vy otros. pero es nmportante que Ia cosecha entre tan limpia y sana'

como sea posuble. i

Antes que cualquler forma de almacenaje sea intentada, la cebolla debe ser

secada y para eso la ventilacion forzada sera necesaria. Los principios del

secado estan descritos e ilustrados conjuntamente con algunas alternativas en

los planos en uso actualmente,

En la‘maYQﬁfa :a§§a;&a] almacenajaatdﬂ;jﬁﬁa3€h5ei"ismo lugar donde o /L&P



la cosecha ha sido secada s:n futuro_movumlento hasta el momento de su venta.

En otros casos no obstante se’ puede provee!‘almacenaje ‘aparte ;- Qﬁ??_??ﬂfﬁf

dicion existe,

R T T
> - .

Adn cuando se ulustran varlos dlsenos de construccaones para almacenaJe,

recordarse ' ‘
debe ” que el metodo seleccionado debera estar relacsonado con el

sistéma de secado empleado,rai‘perfodo de'tiémpp,enrqua‘la cosecha gs,maﬁteei3

nida en la flnc3

rias alternativas se dan a los dlsenadores y puedengser mcdufucados o selec-?

convz.menc/q_
cionados a

El aspecto econdmico de los eduficnos ) faciludades para la cebolla no se

discute en esta informacion pues se asume que antes que se tome una deC|S|on para

SU construccion se haga un estudio de factibilidad previo. para asegurar'el‘meJor

uso de tcodos los recursos.

.
e a——

Secado', Esta bnen establecndo que sn las cebollas ‘se han secado bien en el

campo, antes.de deposutarla en"

ll‘edlflcuo. el proceso nnlcial de secado puede‘

ser cunpletado en tres dlas vehtllando la cosecha a razén de 250 pies CUblCOS 'e‘lhs

por minuto por tonelada tomando mas t:empo cuando la cosecha es humeda. Du=

rante el secado serd normalmente necesario calentar el aire ventllado,ypen;faQrﬁ

//‘25
ses posteriores la recirculac:ones tambien necesaria.

Secadn a qranel:

Se pueden déatripiriB‘mé;ddbs;ddepgafflu$§radi



http:obstante,.se

N ‘ T . . - B - . c g [ .
ciende la clasificacion se lleva a cabo en’el mismo edifico del almacenaje. pero ambas
situaciones se encuentran‘en la’practical’ Si la 'cebolla as empacada en <arnc da

~alla y se va a mantener untlempo‘largo en el local, los sacos pueden colocarse en

la parte atras del. mismo'y en lugar ventilado para mantener 1a cebolla. en buenas con~

diciones,

Cuando los operadores u obreros estan‘trébajando es impbftante porveer qondlclo-
nes confortables lo cual envuelve el hecho de’ que los locales deben estar aiélados;y
frescos, Las fig, 10 y!l ilustran lo que podria ser un local:ideal para léS'opefééib;
nes aunqud se pueden hacer cambios para adaptarios a‘]aSTCQQdiéfbnes.localés.

Catos de interés-

La cebolla:seca ocupa un volumen de 70 pies cibicos (2 M3 aproximadamente)

por tonelada,

La cabolla humeda.con.la coronilla ocupa un volumen de 110 pies ciibjcos

(3.l H3E§proximadamente[ypbnﬁtdneladé:

La méxi@éfa[tdféjéfQu@fSéHQUEdeéabjlafﬁbﬁampﬁ§Qnt6har§]aﬁéébbl]aﬁééfdéQIOf

ples (3.H. “sproxinadanente).
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APPENDIX I1I

?ICTURES OF DRYERS AND SOME'OF THE EQUIPMENT USED. IN 'THE
DRYERS IN TEXAS. |
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Y APPENDIX IV LT SURNER UNIT
] L] f"' Q ] L_ ADAPTS 70 ANY
FINOABLE PRODUCTS THROUGH RESEARCH \ J ) | JaVid FAN UMIT

-urner Units come in 24" ind 28" dizmeters. Snecial adapters ior other giamerers of D er Housings,
2 ‘ ry 9

FULLYT AUTOMATIC

- - . .p A IR E Y] v | rBY Y™ u A
- taN » P salas
-lol‘.? uh. —-wan wrtd 14l qwe

0 dayvooauge zel i Ammaa "ousmg

2w :rocess snomei :outing,ﬁ:r\i.‘m} ti g 3ﬂnq ..msn.‘

“oica «=f ither :haﬂﬁﬂh-f}p"af Sy :": 4..‘:3.. ng-r/pa .vnh Jnun-hteel rlume bpreuuer

“:moerature comgensared “automaric . a Tar *mroll 'vsrem '/mn °iecrron|c burner lgmtmn.

2urner Comirsls ara Sareiy Devie c2s

“wer taitch o giscennect power to surner con-  auomatic rontinuous electronic ignition mr m.m-
alem, mum <aiety ind cenvenience. ’
ry 44 o~ t - H ..
‘ jm'”'j;’_fr "f”’:“;h "" provide wither automatic ) 13N trmuerature tiame rod 9 sen<e tame. nna no-
HEernnr cantrol, “ame ssnaitions. B
TLLTISIR ressure roqulator ttr o mare  ~enLinte
t - auianon, ) the temperature comoensated time delay «witch
2r0id vaive (5 vear coil suarantee) ane regula- st runr‘.r-'fJ:;S':J' irina witch
TroUSin tesigned (o cperate at tank . :ossures L b dinng o ‘ )
R . : ey [£2
el therepy eliminating tha reen e oy tank hor shut (‘UrN?‘ "”;’;el'_‘“g’r’;o' sysiem
- 1157 370 aliewing tre use of 3 smaller <upoly hne, 1 Fase ar burner mistire,
173l crget Manh mut ewvitch *y wnigt <swn 24S- 2 LCwer ‘I maeater 15 connected 'n motor cide of
'oT.i@ 2N dleeKs in L ctike or A case of MAGNRNC Cateh 10 ansure hurner irut down autn-
LSRR AN TACAI, Aren U ae - chyge g
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tlectric Heat coils are Humidistat con-
irolled to add a few degrees of heat

anty wnen outdoor Relative Humidity

s Nigh, reducing the mosture o e

- «m* i AR T e T PRl dr. Now you can Matural Air Dey
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amater .rying fan e 220 Volt Heating Elements
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5 LN GS you gesire without redar: © . o cravious aramn
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1750 RPM FANS

CLIST

HooEL | paRTNO | pRice | we | oma| pmase| vor  [wr
*TF16-1.5-1 | 174-1-0022 507.15 | 1.5 | 16" | 1 | 230 | 50
*TF16-1.5-3 | 174-1-0023 502.95 | 1.5 | 16" | 3 | 2307460 | 63
*TF18-3-1 | 174-1-0024 | 675.15 | 3 | 18" | 1 | 230 | 145
*TFI8-3-3  |174-1-0025 | 656.25 | 3 | 18" | 3 | 230/460 | 150
**TF38-7.5-3 | 100-1-0193 | 2759.00 | 7.5 | 38" | 3 | 2307460 250
**TF38-15-3 | 100-1-0194 | 3115.00 | 15 38 | 3 | 2307460 | 285

*+TF38-20-3 | 100-1-0195 | 3342.00 ] 20 38" | 3 | 2307460 | 313
#TF33-25-3 | 100-1-0196 | 3592.00 | 25 38" 3 | 2307460 | 413
N ) O '
Vg )

‘!air3 include: ieavy jauge ateel housing with angle ring both ends, cast -
viuminum olade, totalily =nclosed motor, heavy steel screen guard and
tapered bushing.

**Same as * except has open-drip oroof motor. Also includes magnetic starter
with electric line heater strips pre-wired at factory. Motors have internal
thermal protection. :

All units emamel painted. Available in hot-dipped galvanized. Contact
Middle State Manufacturing for galvanized prices.

All fans are factory tested under static pressure and inspected for correct’
anperage draw and proper blade balance.

All units shippéd!ipﬁqqttong.

o
Eff. 6-83

{0
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TERS

|
GAS FIRED FOR AXIAL FANS
' ———
) LIST I R R N |
MODEL 'PART NO PRICE | DIA CFUEL" BTY- WT
HTFG-1V-24 104-1-0149 | 829.05 { 24" | Liq. Prop. | 500,000-2,000,000 | 8
HTFG-VP-24 104-1-0228 | 540.75 | 24" | vap. Prop. | 500,000-2,000,000 | 20
HTFG-1V-MV-24 | 104-1-0153 | 1072.65 | 24" | Liq. Prop. | 500,000-2.000.000 | 90
$IYC-VP-MV-24 | 104-1-0230 | 784.35 | 24" | vap. Prop. | 500,000-2,000,000 | 75
HTFG-NG-24 104-1-0150 | 624.75 | 24" | Nat. Gas 500,000-1,500,000 | 70
HTFG-NG-MV-24 | 104-1-0154 | . 868.35 | 24" |"Nat. Cas 500,000-1,500,000 | 75
. HTFG-1V~-26 104-1-0151 | 941.25 | 26" | Liq. Prop. | 500,000-2,000,000 | 90
HTFG-VP-26 104-1-0229 | 575.40 | 26" | Vap. Prop. | 500,000-2,000,000 | 75
HTFG-1V-MV=26 | 104-1-0155 | 1185.45 | 26" | Liq. Prop. | 500,000-2.000.000 | 95
HTFG-VP-MV=26 | 104-1-0231 | 819.90 | 26" | Vap. Prop. | 500,000-2,000,000 | 80
HTFG-NG~26 104-1-0152 | "653.10 | 26" | Nat. Gas 500,000~1,700,000 | 75
HTFG-NG-MV-26 | 104-1-0156 | 896.00 | 26" | Nat. Cas 500,000~1,700,000 | 80
A= e
T HIFG-1V-MV-38 | 104-1-0001 { 1609.00_ |-38" | Liq. Prop. | 500,000-2,000,000 | 100
| HTFG-NG-MV~38 | 104-1-~0002 | 1309.00 | 38" | Nat. Cas 500,000-1,700,000 | 120 . .
) N . yi —

Units {nclude:

-11cts enamel painted.

Heavy zauge steel housin
ccaousticn air tubas, i/2" piumbing, 17"
~orifice (aaditlonal srifice si
© iauze, solenoid valve, ‘lame 3

Manufacturing for galvanizea srices.

l15 Volt heater controls

starter.

[V nodels include liquid eond vapor solenoid vulvés plus

Available in hot dipped galvanized.

¥/ aodels include factory installed modulating valve,

NG burners require an upstream re
10" of the burner and 3 lbs. cont

Civnstream high lirit (manual resec) is supplied with
s fer

Al

All gas

units shipped in cartons.

gulator (supplied by gas com
inuous minimum gas pressure.

all burners.
installation are in the Inatruction Manual subplied with the burner.

%» angle ring on each end, gun burner with
target, air straighteners, propane 5/32

zes are available), pressure regulator, pressure

ensor, air switch, gas strainer, and test light.

Contact Middle State

heaters are factory teated to assure field performdncc.v‘

(Eff. . 6-83

nust be interlocked to the fan through the fan's magnetic

liﬁhid propane'ﬁhpbgizér;

pany) 1nstalled ﬁ;thin

Instructions

E=1
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JOHN CALANDRI FARMS APPENDIX VI
42016 IVESGROVE DRIVE
LANCASTER, CA 93534

March 07g?i§§ﬁ“‘

Archie Desert

Arco Seed Company

P. 0. Box 181 -
El Centro, CA 92244-0181

Dear Archie,

Art Caston asked me to prepare some photos for your ‘trip to Panama
and I hope these will be adequate. We also hope you are enjoying your
visit and are learning much.

To begin with the secret to storing onions is the quality that goes
into the storage facility. If bad onions go in, poor quality onions come
cut. Sorting is of the utmost importance.

Next we feel temperature and relative humidity must be controlled
very closely. (see additional articles). Also air movement must always
e maintained to circulate cold air into potential "hot" spots.

re inclosed photos show our coils (#l). There are 6 per 10,000 sq.
sr2t, ilsolacing $32,000 B.T.U.'s per hour. There are many other types and
._+15. <ach operator needs to know his specific needs. I might add there
re otner types of cooling systems used throughout the United States and
Canada, but I'm sorry to say i'm not familiar with them. The Department of
Agricvlture in Canada couid assist you. I believe the Directors name is
wat Vall. Each area iust .nvestigate tiie nost economical methods.

Photo #2 shows how we "rack" the onions. You can see they are all
palletized anywhere from 56 to 40 sacks per pallet. Some parts of the
nmited States store onions in cins and some in bulk piles. Both of these
-ortods are successful. Especially 1f the onions are to be regraded. It
.3 a mich less expensive method. We srack ours 3 tiers high. Note there
are air aisles between each pallet.

- Picturgs 3 thru 7 are just ctner views of product in racks. Photo
48 is a top view looking over total room. Coils are well above product to
zrevent freezer burn and promote air circulation.

Hope these nhelp you out. Enjoy your stay.
Sincerely,

Q. Coloncb

ohn A. Calandri

-47-
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ity of strawberry plants, bare-root rose bushes and
certiin other nursery stock in storage, Strawberry

plants can be stored up to 10 months in polyethylene-

lined crates.

NUTS

@IONS)

A comparatively low telative humidity is essential
in the successful storage of onions. At higher humidi-
ties in which most other vegetables keep best, onions
are disposed to root growth and decay aad at too
high a temperature sprouting is encouraged. There-
fore, a storage temperature of 32 F with a relative
humidity of 70-75%, is recommended to keep them
dormant. Onions in cold storage are usually held in
50 Ib mesh sacks which are best piled in pairs laid
crosswise of each other in stacks five or six sacks high.
The stacks are sct on dunnage strips to allow air
passage bencath and spaced a few inches apart to
allow further air circulation. Cnion sels require prac-
tically the same temperature and humidity conditions
as onions, but since thev are smaller in size they tend
to pack more solidly. They are handled in approxi-
mately 25 Ib bags and should be stacked to allow the
maximum of air circulation.

ORANGES

| Sce Chapter 27.

See Chapter 25.

PAPAYAS

Papayas should be ripened at 78-86 F to a irm ripe
condition before shipment or storage. This usually
requires one to six days. The best shipping or storage
remperature is 45 F and the (ruit should keep for two
0 three weeks withnut unaue decay. A nthracnose is
sae principal decav of stored papayis.

PEACHES

Peaches can be stored for onlv siiort reriods. How-
ever, if well matured but not overrine, they can be
held at 31 to 32 F for two to four weeks. Deterioration
is marked by loss of flavor and bricht natural color
and bv browning of the flesh, especiallv around the
pit. This deterioration occurs much more rapidly at
J6 to 40 F than at 31 or 32 F.

PEARS
See Chapter 24.

POPCORN

Popcorn should be stored at 32-40 F and at a rela-
tive humidity of about 857. For optimum paopping
condition a moisture content of about 13.59 is de-
sirable, The above relative hunndity shiould mauntain
about this amount ol moisture.

PLUMS AND FRESH PRUNES

Plums and fresh prunes are not stored extensively
and are not adapted to long storage. Abundance, Wild

SECTION Il. REFRIGERATED WAREHOUSE PRACTICE

Goose, and varicties of the Damson type store |
than the softer-fleshed plums, such as Sanla
Beanty, Wickson and Duarte. If held longer
about three to four wecks, even at 32 F all var
become too ripe for commercial handling and
somewhat in flavor. Italian prunes, if held lc
than about three weeks, are likely to develop inte
breakdown as well as abnormal odor and flavor.
much confidence should not be placed on the apy
ance and condition of the fruit while it is in sto
as more deterioration, decay, shriveling, and int«
browning may take place within three days :
removal from storage than during the whole sto
period.

POTATOES

Early crop potatoes are usually not stored ex
during congested periods. They should he consid.
as perishable and not be expected to kecp as we
as long as late crop tubers. Refrigerated storag:
50 F following a curing period of a few days at
80 F is recommended. If early crop potatoes arn
be used fsr chipping or french frying a storage t.
perature of 70 F is recommended.

Late crop potatoes should keep in sound dorm
condition at 40 F for five to eight months. A tempe
ture below this is not desirable except for seed st
for late planting. For this purpose 38 F is best.
40 F or below Irish potatoes tend to become swi
For-ordinary table use potatoes from 40 F are sa:
factory but they probably will be unsatisfactory
chipping or french frying without being desugared
conditioned at about 70 F for one to three we
previous to use. 'otatoes will remain dormant at 3
for from two to four months, and since tubers {re
this temperature are more desirable [or both table
and processing than those from 40 F it is reco
mended that late crop potatoes for use within fo

" months be stored at 50 F and those for later use

40 F. All potatoes should be stored in the dark. The
should not be kept in the same room with fruits, nu
eggs or dairy products because of the objection
flavor they may unpart.

POULTRY

Frozen poultry should be stored at 0 F to —~100
with the temperature maintained as constant »
possible. Temperatures of from —20 to —40 F &
desirable for the actual freezing operation. Und¢
optimum conditions, broilers, fryers and roaste
(New York dressed) can be held without apprecial
deterioratinn for six to nine months. Rcady-to-cr=
chickens pacied in institutional packs with g
quality liners should remain in satisfactory condits<
for 9-10 months, and similar classes of hirds im®
vigually wrapped in Alm should hold up in steras”
for 12-15 months. [mproper handling during 8°°
of the processing operations could materially 1eda?
these sale storage times. - '

When frozen poultry is held under severely fluw
ating temperatures, evaporation of moisture from 1™
skin may be so grcat that it causes light-c™™

pockmarks to appear. Such a condition is caliré
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: - |Average . .
: » Storage Relative Approximate Walter Freez- s;;:cu:c S;;;:;j‘ic
Commodity Temp, Humidity, Storage Content, ing Ab:‘::c Below
s % Life % Po';."' Freezsing® | Freezing®
Lamb—Fresh 32-34 85-90 5-12 days 60-70 28-29 | 0.68-0.76 | 0.38-0.51
Frozen -10-0 90-95 8-10 months -— — — —_—
v Livers—Frozen -10- 0 90-95 3- 4 months 70.0 - — -
Pork—Fresh 32-34 85-90-~ 3~ 7 days 35-42 28-29 | 0.48-0.54 | 0.30-0.32
Frozen -10- 0 90-95 4~ 6 months —_ — _ —_
Smoked Sausage 4045 85-90 —_ — — — -
Sausage Casings 4045 85-90 —_ —_— — —_— —_—
Veal 32-34 90-95 5-10 days 70-80 28-29 | 0.76-0.84 | 0.42-0.51
Mangoes 50 85-90 2~ 3 weeks 81.4 29.4 0.8S 0.44
Melons )
Cantaloupe and Persian 45-50 85-90 1- 2 weeks 92.7 29.9 0.94 0.48
Honey Dew and Honey Ball 45-50 | 85-90 2- 4 weeks 92.6 29.8 0.94 G.48
Casaba 45-50 85-90 4~ 6 weeks 92.7 29.9 0.94 0.48
Watermeluns 3040 85-90 2~ 3 weeks 92.1 30.6 0.97 . 0.48
Mitk, powdered 3240 Moistureproof | several weeks -— —_— — -—
containers
Mushrooms! 32-35 85-90 3~ Sdays 91.1 30.0 0.93 0.47
Mushroom spawn
Manure spawn 34 75-80 8 mnnths - — —_— —_—
Grain spawn 3240 75-80 2 weeks - —_ -_— —
Nursery stock (Table 4) 32-35 §5-90 3~ 6 months - — -— —_
Nuts (Chap. 27) +32-50 65-75 8-12 months 3-6 — | 0.22-0.25 | 0.21-0.22
Oil (vegetable salad) 35 —_ 1 year 0 — —_ —_
Okra 50 85-95 7-10 days 89.8 28.6 0.92 0.46
Oleomargarine 35 60-70 1 year 15.5 —_ 0.32 0.25
Olives, fresh ) 45-50 85-90 4- 6 weeks 75.2 28.5 0.80 0.42
32 70-75 6- 8 months |  87.5 30.1 0.90 0.46
Uranges (Chap:2 32-34 85-90 8-12 weeks 37.2 28.0 0.90 0.46
Papayas 45 85-90 2~ 3 weeks 90.8 30.1 0.82 0.47
Parsnips 32 60-95 2- 6 months 78.0 29.8 0.84 0.46
Peaches 31-32 85-90 2- 4 weeks 86.9 29.6 0.90 0.46
Pears (Chap. 24) 29-31 85-90 - 82.7 21.17 0.86 0.45
Peas, green 32 85-90 1- 2 weeks 74.3 3C.1 0.79 0.42
Peppers, dweet 45-50 85-90 8-10 days 22.4 30.5 0.94 0.47
Peppers, Chili (dry) 2= 05-75 6~ 9 months 12.0 30.9 0.30 0.24
Persimmons J0 85-20 2 months 78.2 27.5 0.84 0.43
'incappies
“Aature green .o 50-00 85-90 3- 4 weeks —_ 29.1 — —_—
pe 1045 | 85--90 2= 4 weeks 85.3 29.7 0.88 0.45
Plums, including [resh prunes -2 . 80-8S 3~ 4 weeks! 85.7 28.7 0.88 0.45
Pomegranates 3435 . 85-90 2- 4 months — 26.5 -— -—
Popcorn, unpopped 1250 3d — 13.5 —_ 0.31 0,24
Potaioes i
Early crop =35 85-90 -1 - 30.0 — —
Late crop 35-50 85-90 — 77.8 29.8 0.32 . 0.43
Poultry (Chap. 2 and 16)
Fresh 12 : — 1 week 74.0 27.0 0.79 -
Frozen, New Yark dressed | —10- 0 i — 6~ 9 months —_ — - 0.37
Frozen, eviscerated —-10-0 - 9-10 munths - —_ —_ -
Pumpkins 50-55 BARYA 2~ 0 months 90.5 29.9 0.92 0.47
Quinces 31-32 5-vi) 2- 3 months 85.3 28.1 0.88 0.45
Radishes—Spring, bunciied or
prepackaged 32 nn-9s 10 days 93.6 30.1 0.95 0.48
Winter 32 4N-us 2- 4 months 93.6 . - 0.95 0.48
Rabbits
Fresh 32-H M-98 I~ § days —_— — —_— —-—
Frozen -10- 0. 90-95 0- 6 months — - —_ —
Raspberries ]
Black n-12 85-90 7 days 80.6 29.4 0.84 0.44
Red =42 85-90 7 days 84.1 30.3 0.87 0.45
Froten (red or black) -1N- 0 —_ 1 year — - —_— -
Rhubarb 32 9U-Y5 2- 3 weeks 4.9 29.9 0.96 0.48
Rutabagas 12 90-95 2- 4 months .1 29.7 0.91 0.47
h\!slly 32 * 90-95 2- 4 months 791 2256 0.83 0.4
Spinach 32 90-95 10-14 days 92.7 1.3 0.94 0.43
Squash —
Aromn 45-50 75-8S 4- 5 weeks - 30.0 — -—
.“.. N 3r.an YA H 10-48 4 s us 0 30.4 n 9¢ —
. YR N -

wr L O ! o 1 £ gt
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tts on the outer  ad leaves, but in severe cases
Al leaves. Conur +i: There is no known control

224, brown areas along the edges and tips of
. Thiis considered to be of field onigin, but occa-
¢ sevenity of the disease increases after harvest,
ecp tne affected stock well-cooted and market it
tter uintoading to avoid secondary bactertal rots.
yuft Rots (see Table 4, Note 4).

raee 15 hardly used for most kinds of melons except
mporanly adverse market conditions. Vo avoid
mitling, most melons are stored at 7 to 10°C with 85

snouid keep at this temperature range for up to
. Avneyaews for (wo to three weeks; and casabas
six weeks. It is reported that these melons will be
njured in eight days at temperatures as low as 0°C.
are usually given an 18- 1o 24-h ethylene treat-
meskg)to obtain uniform ripening. Pulp tempera-
be 21°C or above durning treatment. Honeydews
ature when harvested; immature melons fail to
it treated wath ethylene.
pes harvested at the hard stage (less than full slip)
aoout 15 davs at 2 to 4°C. Lower temperatures
ciing injury. Full-ship hard-ripe cantaloupes can
a maxmum of 10 to 14 days at 3 to 4°C. Canta-
nrecooied by hydrocooling or forced air cooling.
ing, or by top-icing alter loading 1n railcars or

tons are test stored at 4 to 10°C and shoutd keep
nree weeks. Watermelons decay less at 0°C than
azy tend to become prtted and have an objec-
vor 2ilerone week at 0°C.
e ~ot: lrregular, circular, browaish  spots,
with concentric rings, later covered with black
n tound on melons that have been chilled. Control:
ing temperatures, 1 coid melons are to be held at
erature, they snoud be so stacked that condensed
il es sporate readily. Market meions promotly.,
nose  Codletotrichumy: Csumerods  reemsh,
iy ~rt veriaw centers, 1ater sunken and covered
s sore mawses. Control: Apply recommended
HInTAnures.
inwry: tfonevdew and honeyball melons storea
sy or longer at temperatures of 010 1°C somcumes
wrezular, water-soaked, sticky areas in the rind.
re meionsat 7to 10°C.
rium Rot: Small black shallow spots later covered

CHAPTER 34 1978 Applications Hundbook

start't:g at the stem end and affecting a large part of the
watermelon. Black fruiting bodies develop later. Control: At
the time of loading in cars, recut the stems and treat them with
Bordeaux paste or another recommended fungicide.

Mushrooms (0°C and 90% rh)

Mushrooms are usually processed or sold in a retail market
within 24 to 48 h alter they are harvested. They keep in good
salable condition at 0°C for tive days, at 4°C for two days,
and at {0°C or above for about nne day. A rh of 90% is
recommended during storage. While being transported or dis-
played, for retail sale, mushrooms should be refrigerated,
Deterioration is marked by brown discoloration of the sur-
faces, elongation of the stalks, and opening of the veils. Black
stems and open veils are correfated with dehydration

Controlled-atmosphere storage reportedly can prolong the
shell life of mushrooms held at 10°C, if the oxygen concen-
trat.on in the atmosphere is 9% or the carbon dioxide con-
centration is 25to S0% %

Moisture-retentive film overwraps of film caps usually are
benelicial in reducing moisture loss. Treatment with a solu-
tion of salt and sodiuin bisulfite has been found etfective in
reducing discoloration.

Mushroom spawn made with rye grain deteriorates in two
to three days at 21°C after it is removed from the culture bot-
tle for delivery to the grower. It will, however, keep in good

condition for two weeks when stored in well-ventifated con=—"""""

tainers at temperatures ol 0to 4°C

During the growiny pernod, the temperature in inushroom
houses must not exceed 18°C. For summer growing 1n eastern
Pennsylvama, about 35.2 KW of refrigeranon capacity is
required for each double house (with cinder block walls) con-
taiming 540 to 900 m* of bed space. '

Okra (710 10°C and 90 10 95% rh)

O\ra deteriorates rapidly, and normally it is stored only
brietly before marketing or processing, It has a very high
respiration rate at warm temperatures. Okra in good con-
Jiton can be kept saustactonly tor seven to 10 days at 7 to
10°C. A rh o1 90 to 95% is desirable to prevent wilting. At
temoeratures below 7°C, okra is subject to chilling injury,
wiieh iy manifest by surtace discoloration, pitting, and decay.
Hoiumy okra tor three days at 0°C may cause piting. Coniact
or LIp ice causes water spotting in two or three days at all
t2moeratures.

vresh okra bruises easily; blackeming of the damaged areas
seaurs wathen a tew hours. A blzachung type of injury may
also develop when okra is held in hampers lor more than 24 h
without refrigerauon
oihodtren

green motd. On cantaloupes, this rot is evident on wnns (0°C and 65 (o 70%% rh)

allow areas at the stem ends, or at points of con-
n metons, and can be rubbed off casily. Control:
nare aretne same as for Alternuria rot, above,
rl sruwn ateas on white melons; white or pink
indetimite sputs on green melons. Affected tissuc is
sott, with white or pink mold. Control: Avoid
insnies; reduce carrying temperatures to 7°C.
thury Rot: Brown, shightly sunken areas; later
cd .nd covered with a wet, appressed, whitish
reot Cull out the arfected.fruits dunng packing.
r o tempardturesto 7°C.
« 41+ The affected melon 1s solt, but not soupy
-+ an wmilar decay on other vegetabics, Coare
« may he demonstrated in decayed tissue. {Sve
ey
{ Rot(Dilodia); Brown, fairly firm decay usually

A comparatively low rhas essential in the successiul storage
of dry uomons However, humidities as high as 85% and
forced air creulfation have given saustactory results. At
higher humudities, at which most other vegetables keep best,
onions Jdre dispused 10 root growth and decay; at too high a
temperature, sprouting 15 encouraged. Storage at 0°C with a
of 6510 7% rhis recommended to heep them dormant.

Onions should be adequately cured either in the ficld, in
open sheds, or by artdicial means before or in starape.®!- #

e most cutnmon method ot curing n northern arcas 15 by
tarced vennilation i sturage. Onmions are constdered cured
~hen the necks are tight and the vuter scales are dried unnl
they rustle. [l notcured, vmions are likely to decay in storage.

Omons are stored i 22,7 kg bags, 1n crates, in pallet bosey
that hold abaut 1 33 Ny ot toase antons, or in bulk b Hags
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LISTER

This makes four beds at one
time, 40" from center of furrow
to next center. Notice the two
outside plows are only half
plows. Could make a two row
lister. Beds could be 20", 30",
or 40", whatever system that
could be worked out best. Also
see marker on the side.

LILLISTON

This can be used on the bed to
help break up clods, especially
if beds have been pre-irrigated.
This is done before shaping the
bed. It helps the herbicide to
be worked in the ground.

BED SHAPER

These can come in two row sizes
and can run the planter over the
bed for bed shaping.



TWO ROW PLANTER

With junior seed planter
attached. These planters are
driven by ground wheel and
chain.

5. BACK SIDE OF PLANTER

Showing the drive mechanism and
the adjustable planting shoes.

ey 6’3"“.'0‘.44 . 7
&'e

SEED CULTIVATOR

Showing the cones to keep the
cultivator on line so that close
work can be done. Also showing
different bars that cultivating
knives can be attached to.




SMALL DISC

This can do a lot of ground work
with a small tractor.

' 40" beds with two lines of onions on each side of bed on left bed. One line on
each side on right bed. This will make larger bulbs, 4" to 5" in diameter.

20?Jbéds;7yLeftarowtf“2 rqws;per bed. - Rightuxqwv%;lffowfperiﬁéde

30" beds. Left row - 2 rows per bed. Right row - 3 rows per’bed.:



