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RECOMMENDATIONS FOR ONION PRODUCTION,
DRYING, & STORAGE IN PANAMA

I. TMTRODUCTION

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

Onions are basically classified as short-day or iong-day varieties. There
are some intermediate-day varieties. In Panama only the short-day varieties
or the earliest of the intermediate varieties can be grown. As a general
rule, the short-day varieties are very sweet, which means that they are low in
solids, and do not store well. There are some exceptions to this, namely the
Creole, which can be classified as a short-day onion. It is a little on the
late side in maturing but is very high in solids. There are hybrids from this
onion that‘should do well in Panama and that could be stored from three to
five months.

There has been much done in the last forty years on breeding different
genetic traits in onions. Solid contents in onions now run from around 6.2%
to almost 25%. The varieties with high percent solids are used for
dehydration. They are very good for cooking but are not good raw, such as in
salads.

This report will be on the three different topics, production, drying, and
storage. All figures are given in pounds and acres.

There are two distinct growing areas in Panama. The mountains, which are
poguete ana Cerro Punta, where more than one crop can be grown a year. Onions
can be produced there for a long period of time, even in the wet season.

The second area is the lowland. It would be advantageous to try to
produce onjons in that area after the rains begin. The main objective here is
to grow a much healthier onion which can be stored better, and to increase the
production considerably. It is believed that all these goals are very

attainable.



II. PRODUCTION IN THE MOUNTAIN AREA

The mountain area is producing the best onions in Panama at this time.
The growers are getting fair production; however, they could get higher
production and more storable onions with better cultural practices. Two types
of extension work is needed in this area. First, variety trials, which would
include many varieties and different planting dates. The other is cultural
practices.

I have shipped 25 varieties for trial all over Panama. These need to be
planted and notes taken. The information gathered from these trials could
then be evaluated with some recommendations being made. It is very important
that a follow-up be conducted on these trials and readings taken. It is very
probable that some of the later maturing onions can be found that will produce
high yields, have higher solids, and be well matured for storage for a
reasonable length of time.

An example of a good field trial was visited in Boquete. It would provide
valuable information if all the data were obtained. At the time of the visit
the following were evident:

1. There is a seed stem problem in this production area when the
varieties are planted in the seed bed too early. This is why
information from numerous planting dates is needed to determine when
it would be possible to plant some of the better storing varieties
that are available today and that do not have the seed stem problem.,
Breeding is going on that might solve this problem, and some new
high-solid, short-day onions are becoming available that will not
bolt the first year. There has been some very good new genetic work
done on this.

2. 0Ore of the mid-season onions, New Mexico Yellow Grano, is starting to
produce a bulb. This shows us that it may be possible to grow some
later-maturing onions that are good for storage, if they can te
planted early enough to be harvested in the dry period.

3. There were some Spanish varieties in the trial which were not forming
any bulbs whatsoever. It shows that the late intermediate types

cannot be used.



4, There were two new experimental varieties already harvested before
the visit on March 5, 1984. These onions were about two weeks ahead
of any other varieties, particularly the two main varieties, Granex
33 and Standard Yellow Granex PRR. This shows that if the newer and
earlier onions are planted at the same time, it will be possible tn
add up to a month more of harvest in the early part of the year, so
total storage time can be reduced.

5. These trials did show that there was pink root and possibly Fusarium
in the soil. Therefore, it is imperative to stay with the newest
varieties that have the best pink root and other disease resistance,
plus the use of some type of rotation in the mountain area.

I1I. CULTURAL PRACTICES IN THE MOUNTAINS

Cultural prr cices are fairly good in the mountain area but they
definitely could be improved. The first improvement would be to work out a
much better system on the growing of their transplants or putting in their
seed beds. Onion seed is expensive =ziid the growers are using too much seed
when they are doing it on a transplant basis per acre of total production.
There are two reasons why they are doing this.

1. They are not getting sufficient germination in thzir seed beds.
Their seed beds are not formed and shaped firmly enough. Their seed
is scattered around and covered by hand, causing irregular depth,
thus they are not grtting good germination.

2. The plants are being transplanted too thickly. They may be able to
space their plants a little farther apart in the rows and between the
rows on the beds.

The method of applying fertilizer could definitely be improved to obtain a
more uniform rate. This is probably one of the reasons why some of the onions
are big and some are little in some of the fields in the mountain area. To
get more uniformity it would be better to spread the fertilizer by machine,
particularly the initial fertilizer that: is put on the ground before the beds
are made. It might be possible to apply fertilizer in the water through the
sprinkler systems, as most of the onions in the mountain areas are sprinkled.



As a whole, the farmers in the mountain areas are doing a gond job in the
use of fungicides and a fair job on the use of herbicides. Labor is very
inexpensive and it is sometimes almost as economical to hand weed as it is to
use herbicides. There is a lot of work that could be done by a good extension
person on the use of different herbicides in that area and to find out how
they react. All in all, the mountain area is turning out a fairly good onion;
however, it is possible to get increases in yields from 30 to 70% Jjust through
better cultural practices.

Hormones or growth regulators could be tested for growing bulbs. This
could involve the use of foliar fertilizers or sprout inhibitors, such as
maleic hydrazide. This would inhibit sprouting and root growth on stored

onions.

IV. CULTURAL PRACTICES IN THE LOWLANDS

The lowlands have the potential of producing a good crop of onions, but it
is probably going to be a very difficult situation to completely convert most
of the growers over to a different system. Their planting date has to be much
earlier, particularly if they want to grow some of the earlier intermediate
types and better storage types of onion. It seems to be very difficult for
most of the people in the lowlands to get their plants started much before the
very end of the rainy season. It would give them a big jump if they were
started in late September, mid-October to the first of November. The growers
could have a large transplant to put in the ground if they could get their
ground worked up in December. This whole area has a low production record,
and it is likely that double, maybe quadruple, total yield per acre could be
obtained if they can get the right cultural practice system worked out. They
rely on hand labor for almost everything. It appears that some equipment is
going to be necessary, particularly where the growers go together and are
growing big fields of onions.

It is important for the growers to get away from the system of growing
onions in pans 6-7 ft wide and 12-20 ft long. They fill the pans with water
once a week where 1t is over the tops of the onion bulbs. They are never
going to be able to grow onions that will store if they run water over the
tops.



It would be impractical to set up a lot of drying and storage warehousing in
this particular growing area until they have a product coming out of the
field. Somehow the onions must be gotten out of the water and up on a bed
where they can grow a decent root system. Here agin, an extension service is
needed to set up different systems and different ideas of growing onions. A
good system could be to use a 20- or 40-inch bed, make the furrows, and
irrigate, putting the water in the bottom of the furrows and bring it up the
side of the bed to the onion. A bigger transplant will be needed, putting it
in the soil on the side of the bed about an inch and a half to two inches
deep. Turn the water in, and the water will be seen to sub up. Then a real
good root system will be produced.

With the system described above, it is necessary to make sure that the
original fertilizer is applied. This probably could be done mechanically, as
most of the ground in these areas is quite flat and very irrigatable.

The growers were doing a fair job with their fungicide in keeping their
leaves in good shape, but they could always improve. They can learn more on
herbicide application, and growth regulators which can be used on the foliage
for inhibiting sprouting and root growth in storage.

The following onions should be put in trial at both areas of Panama.

Varieties are listed by company or origin.

1.  Asgrow Granex 33 F.
Granex 429 F.

2. Texas A&M 10-1 open
10-15 open
10-30 open
11-10 open

3.  Yate New Zealand Tropic Gold open type of Grano

4. Arco Seed Co. Gold Rush PRR F. Very early higher yielding than Y 33
Special 38 PRR F. Globe shape very high yielding
Early Premium PRR F. Globe shape very early small firm
Dessex PRR F, Thick flat high yielding fair storage
Early Supreme PRR F. Early white maybe for export



Robust PRR F. White for export very workable onion
Red Granex PRR F. Firm red onion, looks good in wet
season also
Red Grano PRR open. High yielding red onion
Ringer Grano PRR open. Type of 502 Grano, more
round
Colossal PRR PVP open. Very large, high yielding
Early Grand Grano PRR open. Very early, higher yield
than Y 33
Yellow Granex PRR F. Later than Y33, higher yielding
Burgundy PRR open. High yield, very strong root system
Red Creole PRR PVP open. Very pungent, good keeper
Yellow Creole PRR open. Very pungent, good keeper
Golden PRR F. Pungent, good yield, good keeper
Tropicana PRR F. Pungent red, good yield, good keeper
Glory PRR PVP open. Medium late, good keeper
Regal PRR PVP open. Red medium late, good keeper
New Mexico Yellow Grano PRR open. Medium late high
yielding, good eating
fexspan PRR PVP open. Medium late, good keeper, some
Spanish blood in it

These varieties should be tried both in the mountains and in the low lands
out in low lands the seed beds should be started in late September or early
October. On these later maturing varieties it is necessary to get the extra

growing time.
V. DRYING IN THE MOUNTAINS

The growers do not seem to have any trouble drying and curing their onion§
in the mountain area during the dry season. It is recommended, with their
inexpensive labor, that they pull their onions and windrow them 1ike they do
in the Southwestern United States. Put one onion over the top of the other so
that the tops are shading the bulbs. Leave them for three to five days so



that the necks go down real tight and the tops go into the bulbs. This will
.produce a little harder bulb, a little higher in solids, and one that will
definitely store bette:.

If the onions are going to go into storage, and they are dried down almost
completely before they are clipped, it would be a good idea not to be
completely packed or finished packed after they have been topped and bagged.
Use burlap bags, bring them into the warehouses, which most growers have, and
set up some way to blow air over them for three or four days during the hot
part of the day. Either bring the air in up underneath the wooden sheds that
are in the area, or build some kind of storage and curing shed system. There
are diagrams of a dryer attached to this report that is being used in Texas
and California. A pamphlet describing the system has been distributed in
Panama already. Some work is being done by Dr. Mark Gaskell, whose ideas
should be considered.

This forced drying system would definitely have to be used on the onions
in the mountain area if they are able to grow them during the wet season.
They would have to get them out of the field the best way possible, definitely
be force dried, and then probably be shipped to market. Some experimental
work will have to be done to determine whether onions harvested in the wet
season would be suitable to be put in storage even if they were force dried

and cured.

VI. DRYING IN THE LOWLANDS

For the present it does not appear to be feasible in only the lowlands to
try to produce onions that would only be harvested during the dry period of
the year. It would be mandatory to make sure that practically all onions were
out of the ground before the wet season began. That is why there is emphasis
on getting the plant beds started as much as two months earlier, so that the
growers could have big plants of intermediate-type onions that could be
transplanted early in December to the fields and grow a much larger and better
cured onion. There would probably be no trouble at all in drying and curing
these onions during the dry season in the lowland area. Here again, if it is
definit-ly still in the dry season, windrowing the onions, letting them sit
three to five days, and then clipping them and putting them in burlap bags is



suggested. Let them sit in the fields ancther four or five days, take them
in, put them over a grader and put them in storage. There is a large onion
dryer and storage equipment in Chitre that could be used if they could get a
cured, usable, firm onion. Running the very soft onions that are being
produced there now through that equipment would almost do them more harm than
no drying at all. !Mere again, the dryers can be worked out in the lowlands,
par-icularly if some are built in the mountain area. The method could then be
duplicated and brought into the Chitre area.

VII. STORAGE

Storage can be constructed in many ways. It depends on which is the most
economical and best way to go about it for each location. There are good
storage facilities in Boquete, Cerro Punta and at Chitre. They are typical,
well insulated, refrigerated, air circu.ated type storage, and it was
recommended earlier that storage in Boquete and Cerro Punta be increased.

Attaached is a copy and some pictures of storage facilities. One of the
most modern storage for onions is in California where the onicns are graded
before they are put in storage. They are put in a saleable bag and are
shipped directly out of storage to the stores and other retail outlets. 1In
Panama, the onions are put into storage, then when they are taken out and
sold, they are graded and regraded and rebagged before leaving the storage
area. Attached is some literature about storage and a letter from a gentleman
that owns this fine storage. Also enclosed is a description of storage used
in Idaho and Oregon where the onions are stored in crates in bins with false
floors, and the air is moved through them. In this particular area they are
more interested in keeping onions from freezing and air through them so they
don't sprout. This 1is a less expensive type storage than the heavily
refrigerated, air circulated type. The same kind of storage can be used in
both areas of Panama.
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VIII. 1980-81 ONION PRODUCTION AND SALES IN PANAMA
Number Number Number 100
Fam Hectares Hectares Production Harvest Units
Uriits Plantec Lost In 100 Lbs. Farm Units Sold No. Dollars
42z 274.5 31.34 44,854 344 38,627 629,716
CoOLE
118 75 12 9,948 108 8,688 145,283
CHIRIQUI
125 83.70 5.7 15,417 98 14,400 227,400
HERRERA
44 26.16 1.24 5,845 28 4,050 74,918
LOS SANTOS
107 61.25 9.5 12,854 97 10,789 172,615
\ PANAMA
10 3.75 2.5 625 5 550 7,150
VERAGUAS
17 23,70 5 165 7 132 2,375

04100
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APPENDIX 1

ENCUESTAS 5O0BRE:CEBOLLA

Aspectos Generales

Se plantea la conveniencia de realizar cuatro encuestas sobre cebolla

durante el afio, de 13 sguiente manera:

1) Sobre siembra vy pronostico de cosecha, uno dirigida a recopilar
informacion sobre la provincia de-Chiriqui y la otra en la region
de Azuero, cubriendo las provincias de Herrera y Los Santos y la
Provincia de Cocle, |
Otras dos sobre ‘¢osecha ¥ prondstico de siembra, dirigidas en la
misma forma que las aﬁ{ériores, una hacia la provincia de Chiriquf

"y la otra requeriendé informacion de las ;Egvincias de Herrera, Los
Santos y Coclé,
El levantamiento de las ipvestigaciones estarja a cargo de la Sec~
cion de Encuestas Continuas y Especiales del Departarento de Es-~-
tadistica de la Direccidn de Planificacion. Se deber3 contar con

el apoyo del personal de las otras secciones del Departamento, si

se estima necesario.

Las tareas a realizar para cada una de las edcuestas estar{an

divididas en etapas as{:

la.- Programacidn y Ejecucion de la Encuesta,
Esta etapa consiste en el ordenamiento de todo el material
necesario y la organizacidn de lo relativo a la recsleccidn
de Ta informacion, examinindsse las posibilidades en cuanto

a 13 forma de osbtener los datos, ya sea mediante entrevistas
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directas a los productiores por parte de los funcionarios de
Ta Seccidn de Encuestas o'a través del uso de empadronadores

del area, contratados con o] proposito de levantar la ‘inves-

tigacion,

En caso de emplearse emﬁadronadores, los funcionarios de la
Secci66.de Encuesta deben efectuar 1a labor de Supervicion de
la investigacion dirigida a lograr una cobertura completa de
la encuesta as{ como de revisar la consistencia de la informa-
cidn recogida para asegurar 1a mejor calidad de los datos.

Ademds su labor se encaminard 1a bisqueda de solucjones a

cualquier tipo de problemas que se presenten en la realizacién

de esta 1abor.
27- Tabulacidn de los Datos:

Con base en el formulario de cada encuesta se ha preparado un
conjunto de formatos'de tabulaciones que permiten el procesa~
miento de los datos recogidos,

3.~ Presentacidn de los Datos:

A partir de la informacign tabulada se procede a la elabora-
cion de cuadros con 1os datos resumidos,y agrupados con miras
a que puedan ser utilizados comg datos validos para las labo-

res de planificacion, toma de decisiones, as{ como para la

divulgacion estad{stica,

. ¢ «
La Seccion ¢ Encuestas continuas y Especiales debe mantenerse permanen-

temente informada sobre los programa de 1asg distintas entidades del Sector
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(MDA, BDA), asi como a través de lag Agencias Regionales del IMA y las
C00peratfvas de Productores, a fin de:cohocer las acciones que se impul-
san encaninadas a extender y ampliar los cultivos objetos de estas en-
cuestas. En este sentido es necesario q;e previa a la ejecucion para

-~

tratar de logar una cobertura adecuada.

Las informaciones deben ser analizadas, y evaluada con base en las
experiencias y conocimientos de personas o funcjonarjos relacionados con
las actividades de produccion de los distintos cultivos, tales como las

comisiones especfficas, que existen, para dijferentes productos,

Aspectos Especificos:

1.~ Encuesta de <iembra y pronostico de cosecha dirigida
a las tierras altae en la provincia de Chiriqui que

abarca los distritos de Boguete y BugaEa._

Marco de la Encuesta:

Se investiga aproximadamente 149 productores.en el area
sefialada.

Perjodo de referencia:

El perfbdo que se hace referencia en la investigacion com-
érende de Diciembre a Junio, Fecha.de levantamiento de

la fnvest?gacién:

Una semana del mes de diciembre (lar o 2da, semana)

2.~ Encuesta de Siembra y Prondstico de Cosecha de las pro=-
vincias de Herrera, Los Santos y Coclé.
Los distritos de estas provincias que desarrollan estos

cultivos son basicamente Chitré, Los Santos. Nats y Anton


http:productores.en

(E1 valle).
Marco de la Encuesta:
Se estima que la invéstigacién cubrird unos 135 productores

. . o 2 4
aproximadamente, distribu{dos mids o menos asf:

Distrito de Nata: 19
Distrito de Anton” (EI ﬁalle) . 26
Area de Herrera : 25

Area de Los Santos 65

Perfodo de Referencia:

De Enero a Junio
Fecha de levantamiento de la investigacidn:

Una ‘semana ‘delmes de Enero.

Encuesta de Cosecha y Prondstico de-Siembra en la provin-

cia de Chiriqui, distritos de Boquete y Bugaba,
Marcc de la Encuesta:

Se abarca en esta investigacion aproximadamente a

1540 productores de! area sefialada.

Periodo de referencia:

L]
Encuesta a la cosecha se investiga la realizacidn
para el periodo de diciembre a junio.
En lo referente al prondstico de siembra interesa los

planes de siembra para el afio siguiente:

Fecha de levantamiento 'e la investigacidn:

Una semana del mes de junio (lra, 5 2da, semana).
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., ~ Encuesta de Cosecha y_Pronéstico de Siembra para las Pro-
vincias de Herrera, Los Santos Yy Cocleé.
Marco de la Encuesta
Se investiga las mismas areas que en la encuesta de siembra.
Iqualmente se cubren los productores (135 aproximadamentej

sefalados antes.

-~

Per fodo de referencia:

En lo relativo a la cosecha la encuesta pretende obte-
ner la informacidn sobre los logros alcanzados en el perfo-

do de Enero a Junio.
En cuanto al prondstico de siembra éste de ser referi-

do a los plants” de la proxima siembra.

Fecha de levantamiento de la investigacion:

Una semana del mes de junio (3a. o ha. semana).
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APPENDIX II

INFORMACION DE [INTERES CON RELACION AL SECADO DE LA CEBOLLA

Esta informacion se refiere a las facilidades (construcciones) requerj=
NS _
das para el secado, almacenaje y clasificacion de las cebollas, Tradicio-
nalmente, la cebolla se deposita en edificjos con ventilacion adecuada vy
anen

deposita;iﬁ sobre una tarima ent:vblillada sobre el piso’cobertizo abierto

al frente.

Otra forma de secado consiste en dejar secar la cebolla en estantes pro=
tegidos de la lluvia y a través de los cuales el aire pueda soplar y cnrcular

libremente,

Los métodos modernos de cultivos y cosecha, con frecuencia a gran escala

requieren diferentes formas de secado.

Las cebollas cosechadas son traidas dentro de los almacenes o edificios

después de estar algln tiempo puestos a secar en montones o hileras en el cam-

po.

El espacio de tiempo que sigue a la cosecha varlara de acuerdo a varios
factores como son: las condicjones de la propia cosechq/épocq, tiempo de le-
vantada y otros, pero es importante que la cosecha entre tan limpia y sana

como sea posible,

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

Secada y para eso la ventilacion forzada sera necesarja. Los principios del

secado estan descritos e jlustrados conjuntamente con algunas alternatjvas en

los planos en uso actualmente,

En la mayoria de los casos, el almacenaje continta en el mismo lugar donde
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la cosecha ha sido secada sin futuro movimiento hasta el momento de su venta.
En otros casos no obstante, se puede proveer almacenaje aparte si esta con-

dicion existe.

Aln cuando se ilustran varios disefios de construcciones para almacenaje,
recordarse ) ot )
debe ~ que el metodo seleccionado: deber3d estar relacionado con el
sistema de secado empleado, el periodo de tiempo en que la cosecha es mante -

nida en la finc3 el nimero de lotes diferentes y métodos de distribucidn,

Los edificios para propositos separddos de secado y almacenaje son tra-
tados individualmente por razones de claridad y se ven algunos ejemplos de
planos completos en relacidén con la materia de clasificacion y despacho, Va-
rias alternativas se dan a los disefadores y pueden ser modificados o selec-

Conven.encia ,
cionados a : :

El aspecto economico de los edificios o facilidades para la cebolla no se
discute en esta informacion pues se asume que antes que se tome una decision para

Su construccion se haga un estudio de factibilidad previo para asegurar el mejor

uso de todos los recursos,

secado: Esta bien establecido que si las cebollas se han secado bien en el
campo, antes de depositarla en el edificio, el proceso inicial de secado puede
ser completado en tres dias ventilando la cosecha a razon de 250 pies cibicos ce aiiw
por minuto por tonelada, tomando mas tiempo cuando la cosecha es himeda, Du-
rante el secado sera normalmente necesario calenfar el aire ventilado y en fa-

/,@9
ses posteriores la recirculacidnes”también necesaria,

Secado a granel:

Se pueden describir 3 métodos que se ilustran:
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1.~ Secado en bandejas o cajones poco profundoS,
2.~ Secado en depositos

3.- Secado en ' el suelo"

l.- Secado en bandejas o cijones poco profundos:

Este método puede ser utilizado para pequefios lotes y para productores

>

de cebolla en pequefia escala.

En la figura 1 se muestra un recinto construido de paneles desmontables,
de unos 4 pies y 6 pulgadas hechos de playwood, madera u otro material dispo-
nible. El area contenida forma un depdsito poco profundo con un.suelo ventj=-

lado de listones o tablillas de madera,

Qs
Las cosecha” depositada sobre este suelo y secada por un ventiladcr co-

nectado por un conducto o canal. Se pueden hacer muchas variaciones de este
sistema dependiendo de la ingeniosidad del productor. La cebolla puede ser
removida para la venta o almacenamiento simplemente retirando uno de los pa-
neles. No se requiere ninglin tipo especial de edifico para este sistema y

0
. . 7 . .
puede acomodarse en cualquier cobertizo local bien ventilado,

2.- Secado en depositos:

Este sistema, tal cual se ilustra en la Fig. 2, se adapa a unidades para
20- 40- tons, Estos depositos son hechos normalmente de madera y la cosecha
se almacena a una altura maxima de 10 pies, Para el llenado y vaciado de es-
tos depositos, se pueden sacar y reponer las secciones en la medida que sea

necesario. EI ventilador esta dentro de la parte vertical del conducto prin-
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cipal de radera =i cual sumiristra aira a 19s ¢istribuidares lateralzs
3 pies cel centro = alzer-2tiva-sats a c2ds 21 suelo erparrilliads ¢ erva-
blillado, El sistema de ventilacion puede abastecer por cualquier combij=

nacion de ambiente o aire reciculador y calentadores que pueden ser jncor-

porados. Mas adelante se daran detalles en la seccién de almacenaje.

3.~ Secado en ‘el suelo!!

Este sistema es el considerado como el mejor para el secado a granel.
Vea ilustracion en Fig, 3, Se compone de ur conducto principal con late-
rales como se ve en dicha Fig. 3 y puede ser instalado dentro de una
variedad de construcciones en la finca. Se adapta paré-productores en gran
escala y puede ser usado para otros tipos de cosecha siempre que se hagan
las modificaclones adecuadas. Cierto grado de recirculacion y de provision
de calor es posible. Una buena administracion cuando se trata de grandes

tonelajes es particularmente importante.

Lotes separados de hasta 400 tons. ha sido satisfactorio en este sis-

tema. En la seccion de almacenaje se daran mis detalles de este sistema.

En los dos primeros sistemas, cada unidad puede tratarse por separado
y el enfriamiento puede comenzar inmediatamente después que el secado se

ha completado.

En el secado sebre el suelo, se debe empezar a soplar tan p}onto como
los primeros conductos estan cubierto$con cebollas, Cada conducto debe estar
ventilado continuamente y tanto canoag requicra para secar esa porcion. Des-
pues dé 3 = 4 dies de ventilacion a razpn de 250 pies cubicos por minuto por

ton, esta puede ser reducida en la proporcidn de 50-60 pies cubicos por mi~-

-

nuto / por ton, simplemente cerrando parcialmente los laterales. Cuando el
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almacén o local esta lleno, todos los laterales deben ser cubiertos con

una ventilacion contiua hasta que la cebolla estd completamente seca.

Al completarse el secado, todo el local puede ser refrescado con una
ventilacion selectiva con aire de afuera. El proposito es reducir la tem=

peratura del monton a 4> 5 °C (3§t#lcF) .

ALMACENAJTE

La cebolla se aimacena para asegurar el mercadeo ordenado y la ventaja
per '
de obtener mejores precios pee un producto de buena -Calidad. Es Importan=~
te que la cebolla se mantenga durante el almacenamiento en las mejores con-
diciones posibles_y esto requiere una ventilacion controlada de alre fres-
co para mantaner la temperatura tan baja como sea necesario pero por enci-

ma de la congelacion,y mantener una humedad razonablemente baja. Si el al-

macenaje se continua por largo plazo, la refrigeracion se hace necesaria,

sin . .
Para almacenaje refrigeracion, ventilacion por aire ambiental, la

temperatura de 0-5°C (32 = 41 F) y humedad relativa de 65-75 por ciento es

necesaria,

Para almacznaje con refrigeracion, la temperatura recomendada es 0°

(32 °F) con una humedad relativa de 80%.

En ruchos casos, el almacenaje debe realizarse en el mismo lugar que
del secado, el ventilador usado para el secado sera siempre adecuado para
el propdsito de la ventllacion siempre que se le equipe con los controles

apropiados,



En orden a ver las alternativa disponibles al productor con relaciodn
a! almacenaje, es conveniente dividir los métodos mencionados en dos tj=

pos, como son: a granel y en envases,
ALMACENAMHIENTO A SRANEL.

Lirn Codaling @lmacenadas « grane! puiden Ser man/emidas
! . 3 4

<7 S oS5, Aens © Corm G A o e 3/ velo,

/ePOJI 5 Y ¢ %(/5 <,

En el almacenaje en degésitqqu ;pﬂgegimésg;9§ estos puedeﬁ adaptar-
se en construcciones o recintos existentes, y pueden construirse de ma-
dera, con un sistema de conductos similares a 1o que se describid anterior-
mente en el secado en depositos, pero con la provision de un techo con
completo preparativo para la recirculacion y uso del aijre ambiental y su-
ministro de calor para controlar la humedad relativa as{ como aislamiento
suficiente en las pa;edes y techs i;;: abertura para entrada y salida del
aire, La-refrigeracion puede ser usada utllizando una-unidad movil que
puede transferirse a diferentes compartimientos pero basicamente esto sig-
nifica contruccicnes mas costosas que la que el sistema de deposito justi-
fica, Es apropiado para lotes de cebolla de, digamos 20~ 40 tons. Estos
compartimientos pueden adaptarse a condiciones de mucha mas permanente na=
turaleza que podrian ser adaptadas para capacidades de 50-80 Ton. Yy pue-~
dan formar parte de urasinstalaciones mas grandes. En un compartimiento
de esta naturaleza las paredes deben disefiarse para acomodar cargamentos
adicionales de la cosecha por lo que el aislamiento mencionado es requeri-
do, La refrigeracion bien puede introducirse para slempr; manteniendo en
mente la posibilidad del uso alternativo para ese almacenamiento, E! grado
de aislamiento puede ser incrementado, En esa circunstancias puede ser
necesario de proveer aislamiento a nivel del suelo y las aberturas de sall-
da serad necesario alslarlas completmente. El conducto principal esta bajo

con los conductos laterales distribuidos tanto a nivel como por encima del



-21-

piso o suelo,

Almacenamiento a Granel en el Suelg:

Su¢ ,0 .
El sistema de secado . a granel en el y almacenamiento en el mismo

lugar hasta que se remueve para clasificacion y venta ha sido practicado con
éxito por muchos afos. Siempre que la cosecha sea sana y de buena calidad,
a/
y el secado y almacenado se haya hecho razonable altura (no . .- de 10
. EXeedenclo
pies) y en lotes de tamafo razonable, podria disefarse un sistema de ventila-

cion adecuado sobre el suelo que puede ser satisfactorio y mas econdmico en

construccion para el productor,

Los principios generales de la construccion de este tipo estan basados
en el tipo moderng:para el almacenaje de la papa y que puede adaptarse a los
especiales requerimientos de esta cosecha, Teniendo en cuenta la necesidad
de mantener una temperatura promedioce refrigeracion de 0 °C (32 °F) puede apli
carse a una porcion de la cosechgﬁdna seccion del recinto pero el tipo de cons=
truccion de este debe ser considerado cgidadosamente al momento de disefarse
pues de otra manera puede haber escape aire o aumento de calor a través de la
estructura con considerable y consiguiente esfuerzo del equipo én uso y altos
costos, Lo mejor seria limitar la refrigeracion de las cebollas a granel al tl-

[ . - . "
po de ''en depositos o compartimientof.

El tamafio del conducto principal y de lalongitud de los laterales debera ser
considerado en cada caso dependiendo de la ventilacion recomendada y de la ve-
locidad del aire. La deciscon de que esten localizados debajo del suelo o en-

cima los laterales, debe ser tambien decision del productor,



-22-

Almacenamiento en Cajones o Envases:

Este sistema comprende el uso de envases o cajones especiales y sistema de con-
ductos verticales en el cual se tiene especial cuidado en que el aire ventilado pase

. . s .- R
a traves de la cebolla en las cajas en/proporcion requerida., Estos envases o cajo~

nes tienen unfondo entablillado (parrilla thue pueden colocarse sobre conductos de=
bajo del suelo o piso al final de los cuales el ventilador y calentador pueden situar=
se. Una vez que la cebolla ha sufrido el proceso de secaao, esta puede almacenarse

en otra parte aun del mismo edificio, Estos cajones o envases se disefan y constru-
yen con altos standards para prevenir perdidas de aire que ocurre entre las cajas y
alrededor de las mismas, En adicion, un piso realmente nivelado# es esencial para

la colocacion de los cajones o envases. La construccion del edfficio ens|{ pﬁede ser
construido economicamente siempre que reuna la condicion de aislante requerida . Pa-
ra el almacenamiént6 refrigerado en cajones o envases, asumiendo.siempre que la cebolla

haya sido secada propiamente, pueden construirse camaras de fr{o para mantener las co=
s&
sechas siempre que la humedad relativg/ﬁantenga a un 80%.
Se puede contruir un almacén con compartimientos o divisiones con las dimensio~

nes adecuadas que podria mantener los cajones o envases para almacenaje ventilados 6
P J J

para refrigeracion a largo término.

Es de notar 1a conveniencia de soplar aire en la cebolla almacenada en refrigera-
cion antes de retirarla del almacén, Esto usualmente no se aplica a la cebolla reti-
rada de las cararas de frio donde han estado largo tiempo aln cuando elproblema de la

transpiracion tiene que ser reconocido,

Cuando la corona o extremidad de la cebolld se ha sacado y la clasificacion se

ha 1levado a cabo después del almacenaje, problemas considerables de polvo se presen-

tan y una adecuad 2
ae .
Xtracclon mecanica es necesarja, Esto puede ser mas diftcil



J - - ° . .

dende la clasificacion se lleva a cabo en el mismo edifico del almacenaje, pero ambas
situaciones se encuentran en la practica. Si la cebolla es empacada en sacos de

malla y se va a mantener un tiempo largo en el local, los sacos pueden colocarse en

la parte atras del mismo y en lugar ventilado para mantener la cebolla en buenas con-

diciones,

Cuando los operadores u obreros estan trabajando es importante porveer condiclo=
nes confortables To cual envuelve el hecho de' que los locales deben estar aislados Y
frescos. Llas fig. 10 y!l ilustran lo que podrfa ser un local ideal para las operacio=

nes aunqu@ se pueden hacer cambios para adaptarlos a las condiciones locales,
Datos de interes-
1.~ La cebolla seca ocupa un volumen de 70 pies cibicos (2 M3 aproximadamente)
por tonelada.,

2.~ La cebolla himeda con la coronilla ocupa un volumen de 110 pies clbicos

(3.1 M3 aproximadamente) por tonelada,

3.~ La maxima altura a que se puede apilar o amontontonar la cebolla es de 10

pies (3.M, aproximadamente).

-—-o-——
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APPENDIX IT11

PICTURES OF DRYERS AND SOME OF THE EQUIPMENT USED IN THE
DRYERS IN TEXAS.
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APPENDIX IV SPLIT BURNER UNIT

H E L.. IF'- Ol i\ e ADAPTS TO ANY

DEPENDABLE PRODUCTS THROUGH RESEARCH y DRYER FAN UNIT

Burnor Units come in 24” and 26" diameters. Special adapters for other diameters of Dryer Housings.

FULLY AUTOMATIC

COMPARE. THESE FEATURES:

1. Rugged heavy gauge steel all welded housing

2. New process enamel coating for longer lasting finish.

3. Choice of either the Gun-type Burner or the Ring-type with Spun-Steel Flame Spreader

4. Temperature compensated automatic heater control system with electronic burner ignition,

Burner Controls and Safety Devices

@ Power switch to disconnect power to burner con- ® automatic continuous electronic ignition for maxi-
trol system. mum safety and convenience.
® humidistat switch to provide either automatic or ® low temperature flame rod to sense flame and no-

manual burner control.

o adjustable pressure' regulator for more accurate
heat regulation. @ the temperature compensated time delay switch

e solenoid valve (5 year coil guarantee) and regula- has two functions: .

tor are both designed to operate at tank pressures A. initial flgng s;vutch. ol svster
(propane), thereby eliminating the need for a tank B. to shut ofwg urner ‘.:off‘ rof syste
regulator and allowing the use of a smaller supply line. In case of burner misfire.

@ manual reset high limit switch to shut down Ssys- ® power for heater is connected to motor side of
tem in case debris blocks fan intake or in case of magnetic switch to insure burner shut down auto-
partial power failure. maticallv. when motor is shut off,

flame conditions.
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HELIFOIL

M

ELECTRIC
HUMIDITY
CONTROLLER

Electric Heat coils are Humidistat con-

trolled to add a few degrees of heat
only when outdoor Relative Humidity
is high, reducing the moisture in the
air.  Now you can Natural Air Ory

grain under adverse weather conditions

ECONOMICALLY !

Sizes to
Fit Nearly every

diameter Drying Fan - 220 Volt Heating Elements

Electric Heat Drying offers the advantage of filling the bin
as fast as you desire without regard to the previous grain
in the bin being dryed. Will not over dry the bottom layers
of grain.

LEADERS IN
LOW TEMPERATURE DRYING

Units of all sizes for
centrifugal applica.
tions

Middle State Manufacturing Co. inc.

DEPENDABLE PRODUCTS THROUGH RESEARCH
P.O Box 788 COLUMBUS, NEBRASKA 68601
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IAL FANS

1750 RPM FANS

LIST

MODEL PART NO PRICE HP DIA | PHASE | VOLT WT
*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" 3 230/460 | 63
*TF18-3-1 | 174-1-0024 675.15 | 3 18" 1 230 145
*TF18-3-3 | 174~1-0025 656.25 | 3 18" 3 230/460 | 150
#*TF38-7.5-3 | 100-1-0193 2759.00 | 7.5 | 38" 3 230/460 | 250
**TF38-15-3 | 100-1-0194 3115.00 | 15 38" 3 230/460 | 285
— ®*TF38-20-3 | 100-1-0195 (N 3342.00 ] 20 3g" 3 230/460 | 313
*%TF38-25-3 | 100-1-0196 3592.00 | 25 38" 3 230/460 | 413

\ N £

o »

*Units {nclnde: Heavy gauge steel housing with angle ring both ends, cast
aluminum blade, totally enclosed motor, heavy steel screen guard and
tapered bushing.

Also includes magnetic starter
Motors have internal

**Same as * except has open-drip proof motor.
with electric line heater strips pre-wired at factory.
thermal protection. .

All units emamel painted. Available in hot-dipped galvanized. Contact

Middle State Manufacturing for galvanized prices,

All fanas are factory teasted under atatic pressure and inspected for correct
amperage draw and proper blade balanca.

All units shipped in cartons,.

B-3
Eff. 6-83




GAS FIRED FOR AXIAL FANS

LIST
MODEL PART NO PRICE DIA FUEL RTY- HT
HTFG-TV-24 104-1-0149 | 829.05 | 24" | Liq. Prop. | 500,000~2,000,000 | &5
HTFG-VP-24 104-1-0228 | 540.75 | 24" | Vap. Prop. | 500,000-2,000,000 | 70
HTFG-IV-MV-24 | 104-1-0153 | 1072.65 | 24" | Liq. Prop. | 500,000-2,000,000 | 90
104-1-0230 | 784.35 | 24" | Vap. Prop. | 500,000-2,000,000 | 75

BTFG-VP-MV-24

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. Gas 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-IV-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,C00-2,000,000 | 80
HTFG-NG-26 104-1-0152 | "653.1G6 | 2&" | Nat. Gas 500,000-1,700,000 | 75

HTFG-NG-MV-26 104-1-0156 8)6.00 | 26" | Nat. Gas 500,000~-1,700,000 80

F HTFG-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. Gas 500,000-1,700,000 | 110
N ) ya

Units include: Heavy gauge steel housing, angle ring on each end, gun burner with
combustion air tubes, 1/2" plumbing, 17" target, alr straighteners, propane 5/32
orifice (additional orifice sizes are available), pressure regulator, pressure
gauge, solenoid valve, flame sensor, air switch, gas strainer, and test light,

Units enamel painted. Available in hot dipped g. lvanized. Contact Middle State

Manufacturing for galvanized prices.

115 Volt heater controls must be interlocked to the fan through the fan's magnetic
starter.

IV models include liquid and vapor solenoid valves plus liquid propane vaporizer.
YV models inclule factory installed modulating valve.

NG burners require an upstream regulator (supplied by gas company) installed within
10" of the burner and 3 1bs. continuous minimum gas pressure.

Cewnstream high limit (manual reset) is supplied with all burners. Instructions
fcr installation are in the Instruction Manual supplied with the burner.

Ali units shipped in cartons.

Al)l gas heaters are factory tested to assure field performance.

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

March 07, 1984

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
out. 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
be maintained to circulate cold air into potential "hot" spots.

The inclosed photos show our coils (#1). There are 6 per 10,000 sq.
feet, displacing 582,000 B.T.U.'s per hour. There are many other types and
sizes. Each operator needs to know his specific needs. I might add there
are other 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
Agriculture in Canada could assist you. I believe the Directors name is
Mat Valk. Each area inust investigate the nost economical methods.

Photo #2 shows how we "rack" the onions. You can see they are all
palletized anywhere from 36 to 40 sacks per pallet. Some parts of the
United States store onions in bins and some in bulk piles. Both of these
methods are successful. Especially if the onions are to be regraded. It
1s a much less expensive method. We stack ours 3 tiers high. Note there
are air aisles between each pallet.

Pictures 3 thru 7 are just other views of product in racks. Photo
#8 is a top view looking over total room. Coils are well above product to
prevent freezer burn and promute air circulation.

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

Q. Coboncls

ohn A. balandri
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ity of strawberry plants, barc-root rose bushes and
certain other nursery stock in storage. Strawberry

plants can be stored up to 10 months in polyethvlene-

lined crates.

NUTS

@gfvs)

A comparatively low Felative 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 and at too
ligh a temperature sprouting is encouraged. There-
fore, a storage temperature of 32 F with a relative
humidity of 70-75%, is recommended to keep themn
dormant. Onions in cold storage are usually held in
50 Ib mesh sacks which are hest piled in pairs laid
crosswise of cach other in stucks five or sj sacks high.,
The stacks are set on dunnage strips to allow RXir
passage beneath and spaced a few inches apart to
allow further air circulation. Onion sets 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 nrmripe
condition before shipment or storage. This usually
requires one to six davs. The best shipping or storage
temperature is 45 IF and the fruit should keep for two
to three weeks without undue decay. Anthracnose is
the principal decav of stored papavas.

PEACHES

Peaches can be stored for only short periods. How-
ever, if well matured but not averripe, they can be
held at 31 to 32 F for two to four wecks. Deterioration
is marked by loss of flavor and bright natural color
and by browning of the flesh, especially around the
pit. This deterioration occurs much more rapidly at
36 to 40 F than at 31 or 32 F.

PEARS
See Chapter 24.

POPCORN

Popcorn should be stared at 32-40 F and at a rela-
tive humidity of al:out 85%. For optimum npopping
condition a moisture content of about 13.59, is de-
siruble. The above relative humidity should maintain
about this amount of moisture.

PLUMS AND FRESH PRUNES

Plums and fresh prunes arec hot stored cxtensively
and are not adapted to long storage. Abundance, Wild

SECTION III. REFRIGERATED WAREHOUSE PRACTICE

Goose, and varicties of the Damson type store |
than the softer-fleshed plums, such as Santg
Beauty, Wickson and Duarte. 1f held longer
about three to four wecks, even at 32 F all van
become too ripe for commercial handling and
somewhat in flavor. Italian prunes, if held I¢
than about three weeks, are likely to develop int.
breakdown as well as abnormal odor and flavor.
much confidence should not be placed on the ap;
ance and condition of the fruit while it js jn stoi
as more deterioration, decay, shriveline, and int,
browning may take place within three days ;
removal from storage than during thc' whole sto
period.

POTATOES

Early crop potatoes are usually not stored ey,
during congested periods. They should be consid.
as perishable and not be expected to keep as wey
as long as late crop tubers. Refrigerated storag:
50 F following a curing period of a few days at
80 F is recommeanded. If early crop potatoes an
be used for chipping or french frying a storage
perature of 70 F is recommended.

Late crop potatoes should keep in sound dorm
condition at 40 F for five to cight months, A tempx
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 swy
For ordinary table use potatoes from 40 F are ga-
factory but they probably will be unsatisfactory
chipping or french frying without being desugared
conditioned at about 70 F for one to threec we
previous to use. Potatoes will remain dormant at 5t
for from two to four months, and since tubers frc
this temperature are more desirable for both table 1
and processing than those from 40 F it is recor
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. ‘T'h.
should not be kept in the same room with fruits, nu!
eggs or dairy products because of the ohjection
flavor they may imnpart.

POULTRY

Frozen poultry should be stored at 0 Fto -1
with the temperature maintained as constant »
possible. Temperatures of from —20 to —40 F &
desirable for the actual freezing operation. Unde
optimum conditions, broilers, fryers and roaste
(New York dressed) can be held without appreciab
deterioration for six to nine months., Ready-to-co~
chickens packed in institutional packs with poe
quality liners should remain in satisfactory conditire
for 9-10 months, and similar classes of birds im*
vidually wrapped in Alm should hold up in storas”
for 12-18 months. Improper handling during at*
of the processing operations could materially 1eda.
these safc storage times. - )

When frozen poultry is held under severely flui»
ating temperatures, evaporation of mojsture from 1%
skin may be so great that it causes light-coler
pockmarks to appear. Such a condition is calieé
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SECTION III. REFRIGERATED WAREHOUSE PRACTICE

2304
Average R R Lay,
Storage Relative Approximate Water Freez- SII’;CUEC Sf;ﬂj;ic He,
Commodity Temp, Humidity, Storc je Content, ing €a °a (Cul,
F 7 Life o Point Above Below lat
° 0 F | Freezing’ | Freezing’ aler
i By
Lamb—Fresh 32-34 85-90 5-12 days 60-70 28-29 1 0.68-0.76 | 0.38-0.51 | 86
Frozen —-10-0 90-95 8-10 months ~ —_ — - -—
Livers—Frozen ~10- 0 20-95 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 | 50«
Frozen ~10-0 90-95 4- 6 months — — — — -
Smoked Sausage 40-45 85-90 — — —_ — - —_
Sausage Casings 4045 85-90 —_ — — — — -
Veal 32-34 90-95 5-10 days 70-80 28-29 1 0.76-0.84 | 0.42-0.51 | 100-;
Mangoes 50 85-90 2~ 3 weeks 81.4 29 .4 0.85 0.44 11;
Melons )
Cantaloupe and Persian 45-50 85-90 1- 2 weeks 92.7 299 0.94 0.48 13,
Honey Dew and Honey Ball 45-50 85-90 2- 4 weeks 92.6 29.8 0.94 0.48 132
Casaba 45-50 85-90 4- 6 weeks 92.7 29.9 0.94 0.48 132
Watermelons Jo-40 85-90 2- 3 weeks 92.1 30.6 0.97 . 0.48 13;
Milk, powdered 3240 Moistureprool | several weeks - —_ — -— -
containers
Mushrooms! 32-3§ 85-90 3- Sdays 91.1 30.0 0.93 0.47 130
Mushroom spawn
Manure spawn J4 75-K0 8 mwonths - - — —_ -
Grain spawn 3210 75-80 2 weeks -— — — —_ —
Nursery stock (Table 4) 32-3% 85-90 3~ 6 months - - — —_ L -
Nuts (Chap. 27) . 32-50! 65-75 8-12 months 3-6 — 10.22-0.25 | 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 12¢
Oleomargarine 35 60-70 1 year 15.5 — 0.32 0.25 2
Olives, fresh ’ 45-50 85-90 4~ 6 weeks 75.2 28.5 0.80 0.42 10
32 70-15 6- 8 months | 87.5 | 30.1 | 0.90 0.46 1
Oranges (Chap.2 32-34 85-90 8-12 weeks 87.2 28.0 0.90 0.46 12:
Papayas 45 85-90 2~ 3 weeks 90.8 30.1 0.82 0.47 1%
Parsnips 32 90-95 2- 6 months 78.6 29.8 0.84 0.46 1
Peuries 31-32 85-90 2- 4 weeks 86.9 29.6 0.90 0.46 1
Pears (Chan. 24) 29-31 85-90 —) 82.7 27.7 0.86 0.45 ns
Peas, green 32 85-90 1- 2 weeks 74.3 30.1 0.79 0.42 1
Peppers, Sweet 45-50 85-90 8-10 days 92.4 30.5 0.94 0.47 1
Peppers, Chili (dry) 3240 65-75 6- 9 months 12.0 30.9 0.30 0.24 1
Persimmons 30 85-90 2 months 78.2 27.5 0.84 0.43 "
Pincapples
‘Marture green - - 50~60 85-90 3~ 4 weeks — 29.1 — — ~
Ripe 4045 85--90 2- 4 weeks 85.3 29.7 0.88 0.45 12
Plums, including fresh prunes 31-32 B0-85 3- 4 weeks? 85.7 28.7 0.88 0.45 12;
Pomegranates 34-35 85-90 2- 4 months —_ 26.5 —_ —_— -
Papcorn, unpopped 3240 85 —1 13.5 ~— 0.31 0.24 1
Potatoes
Early crop 50-~55 R5-90) -t — 30.0 —_ — -
Late crop 38-5n 85-90 —! 77.8 29.8 0.82 0.43 1"t
Poultry (Chap. 2 and 16)
Fresh 32 _ 1 week 74.0 27.0 0.79 —_ 10
Frozen, New York dressed —-10-0 —_ 0~ 9 months — — — 0.37 -
Frozen, eviscerated -10- 0 — 9-10 mounths —_ — — — -
Pumpkins 50-5% 70-75 2~ 6 months 90.5 29, 0.92 0.47 1X
Quinzes 31-32 85-90 2- 3 months 85.3 28.1 0.88 0.45 10
Radishes—Spring, bunched or
prepackaged 32 90-95 10 days 93.6 30.1 0.95 0.48 (R
Winter 32 90-95 2- 4 months 93.6 — 0.95 0.48 M
Rabbits
Fresh 32-3 90-95 1- 5 days —_ - — —_ -
Frozen -10- 0 90-95 0- 6 months - — —_ —_ -
Raspberries
Black 31-32 85-90 7 days 80.6 29.4 0.84 0.44 >
Red 31-32 85-90 7 days 84.1 30.3 0.87 0.45 i
Frozen (red or black) —-10- 0 — 1 year — —_ —_— — -
Rhubarb kY] 90-95 2- 3 weeks 94.9 29.9 0.96 0.48 U
Rutabagas 32 90-95 2~ 4 months 89.1 29.7 0.91 0.47 v
Salsify 32 * 90-95 2- 4 months 79.1 YA ) 0.83 0.4 i
Spinach 32 90-95 10-14 days 92.7 31.3 0.94 0.48 1
Squash — .
Acorn 45-50 75-85 4~ 5 weeks —_ 30.0 — -— -
Conmor 3.0 k& 93 10114 g us. 30.4 ¢ -— AN
L A : Y AN . - - 1.
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CHAPTER 34 1978 Applications Handbook

ar starts on the outer  ad leaves, but in severe cases  starting at the stem end and affecting a large part of the
Teyt all leaves. Coniral; There is no known control  watermelon. Black fruiting bodies devcelop later. Control: At
i. the time of loading in cars, recut the stems and treat them with
-urn: Dead, brown areas along the edges and tips of  Bordeaux paste or another recommended fungicide.

saves. Thisis considered to be of field origin, but occa-

v the severity of the discase incicases after harvest,  Mushrooms (0°C and 90% rh)

": Keep the affected stock well-cooled and market it Mushrooms are usually ~rocessed or sold in a retail market
tly atter unloading to avoid secondary bacterial rots. within 24 to 48 h after they are harvested. They keep in good
2ry Soft Rots (see Table 4, Note 4). salable condition at 0°C for five days, at 4°C for two days,

. and at 10°C or above for about one day. A th of 90% is
as recommended during storage. While being transported or dis-

played, for retail sale, mushroosnis should be refrigerated.
«d temporarily adverse market conditions. To avoid Dclcriora(ion'is marked by brown discplorafion of_ the sur-
by chilling, most melons are stored at 7 to 10°C with 85 faces, elongation Qflhc stalks, and opening o! (h_c veils. Black
v rh. stems and open vetls are correlated with dehydration.

Controlled-atmosphere storage reportedly can prolong the
shelf life of mushrooms held at 10°C, if the oxygen concen-
tration in the atmosphere is 9% or the carbon dioxide con-
centrationis 25to S0% 40

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

Mushroom spawn made with rye grain deteriorates in two
to three days at 21°C after it is retnoved from the culture bot-
tle for delivery 1o the grower. It will, however, keep in good
condition for two wecks when stored in well-ventilated con=—"
tainers at teinperatures of 0 to 4°C. ‘

During the growing period, the temperature in mushroom
houses must not exceed 18°C. For summer growing in castern
Pennsylvania, about 35.2 KW of refrigeration capacity is
required for each double house (with cinder block walls) con-
taining 54010 900 m* of bed space. '

! storage is hardly used for most kinds of melons except

«ans should keep at this temperature range for up to
<ks: honeydews for two to three weeks: and casabas
, 41 1o six weeks, It is reported that these melons will be
Ay injured in eight days at temperatures as low as 0°C.
lews are usually given an 18- to 24-h ethylene treat-
‘000 mg/kg)to obtain uniform ripening. Pulp tempera-
vuld be 21°C or above during treatment. Honeydews
% mature when harvested; immature melons fail to
ven if treated with ethylene.
‘aloupes harvested at the hard stage (less than full slip)
held about 15 days at 2 to 4°C. Lower temperatures
use chilling injury. Full-slip hard-ripe cantaloupes can
! for a maximum of 10 to 14 days at 3 to 4°C. Canta-
are precooled by hydrocooling or forced air cooling.
loading, or by top-icing after loading in ralcars or
“w

srmelons are best stored at 4 1o 10°C and shou.d kcep
»0 to three weeks. Watermelons decay less at 0°C than
. but they tend to become pitted and have an objec-
2 flavor after one week at 0°C. Okra (7 to 10°C and 90 to 95% rh)
naria Rot: lrregular, circular, brownish spots,
nes with concentric rings, later covered with black
Mten found on melons that have been chilled. Control:
<hilling temperatures. If cold melons are to be held at
smperature, they should be so stacked that condensed
-¢ will evaporate readily. Market melons promptly.
rracnose  (Colletotrichum):  Numerous  greenish,
1 spots with yellow centers, later sunken and covered
oist pink spore mas.es. Control: Apply recommended
ntrol measures.

g Imury: Honeydew and honeyball melons stoied
weehs or longer at temperatures of 0 1o 1°C sometimes

Okra deteriorates rapidly, and normally it is stored only
brictly before marketing or processing. It has a very high
re:ciration rate at warm temperatures. Okra in good con-
dition can be kept satisfactorily for seven to 10 days at 7 to
H0°C. A rh of 90 to 95% is desirable to prevent wilting. At
temperatures below 7°C, okra is subject to chilling injury,
which is manifest by surface discoloration, pitting, and decay.
Holding okra for three days at 0°C may cause pitting. Contact
Or 1op ice causes water spotting in two or three days at all
temperatures.

Fresh okra bruises easily; blackening of the damaged areas
oczurs within a tew hours, A bleaching type of injury may

’rgc, wreguiar, water so.:kcd. sticky areas in the rind. also develop when okra is held in hampers for more than 24 h
. Store melons at 710 10°C. without refrigeration

sporum Rot: Small black shallow spats later covered o —
vety green mold. On cantaloupes, this rot is evident on . sna

. C ¢ d g
¢ shallow aleas at the stem ends, or at points of con- Onicns (0°C and 65 10 70% rh)

~een melons, and can be rubbed off casily. Control: A comparatively low rh is essential in the successful storage
measares are the same as for Alternaria rot, above, of dry onions. However, humiditics as high as 85% and
‘wim Rot. Brown areas on white melons; white or pink forced air circulation have given satisfactory results. At
er indefinite spots on green melons. Affected tissue is  higher humidities, at which most other vegetables keep best,
and soft, with white or pink mold. Control: Avoid  onions are disposed (o root growth and decay; at 100 high a

icalinjuries; reduce carrying temperatures to 7°C. temperature, sprouting is encouraged. Storage at 0°C with a
\whthora Rot: Brown, slightly sunken arcas: later 0f 6510 70% rh 1s recommended to keep them dormant.

1aked und covered with a wet, appressed, whitish Onions should be adequately cured either in the field, in
‘ontrol: Cull out the affected.fruits during packing. open sheds, or by artificial means before or in storage.®'-
Arryimg temperatures to 7°C. The most common method of curing in northern arcas is by

pus Rot: The affecied melon is soft, but not soupy forced ventilation in storage. Onions are considered cured
y av itisan simifar decay on other vegetables. Coarse when the necks are tight and the outer scales are dried until
trands nay be demonstrated in decayed tissue. (Sce they rustle. If not cured, onions are hkely (o decay in storige.

Note d). Onions are stored 1 22,7-ky bags, in crates, in pallet boxes
Yl Rot (Diplodia): Brown, fairly firm decay usually that hotd abaut 0.45 Mg of loose omions., ar in bulk bun” Bags
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sgetables

o onions are frequently stored on pallets. Bagged omons
hould be stacked to allow proper air circulation. Modern air-
ovled storages have forced ventilation systems. Air is in-
roduced through floor racks beneath the bins of onions. The
ur can be heated if necessary. Onions in bins are stored about
Jdm deep. Soft onions at the bottom of the bin might be
wtorted 1n shape when stored in thus manner. Onions should
hot be stored with other products that tend to absorb odors.
When onions are removed from storage in warm weather,
hey are apt to sweat because of moisture condensation. This
hay favor decay. Warming onions gradually should avoid
his difficulty.
In the northern onion-growing stites, omons of the globe
ype are generally held in common storage, since average
pinter temperatures are sufficiently low (o permit common
storage. They should not be held atter early March unless they
have been treated with maleic hydrazide in the Neld to reduce
prout growith.%?
Refrigetated storage is often used to hold omons for
narketing late in the spring. Onions to be held in cold storage
hould be placed there immediately after curing. A tem-
berature of 0°C wiil keep onions dormant and reasonably free
rom decay, provided the onions are sound and well- cured
phen stored. Sprout growth indicates too high a storage
emperature, poorly cured bulbs, or immature bulbs. Root
rowth indicates the relative humidity is too high.
Globe onions can be held for six (o eight months at 0°C.
Lli!d or Bermuda types can usually be held at 0°C for only one
two months. Onions of the Spanish type are often stored; if
ell matured, they can be held at 0°C, at least until January or
ebruary. In California, onions of the sweet Spanish type are
eld at 0°C unril April or May.
Onions are damaged by freezing, which appears as water-
baking of the scales when cut after thawing. Omons that
ave been slightly frozen may recover with little perceptible
njury if allowed to thaw slowly and without handling.
Onion sets require practically the same temperature and
umidity conditions as onions, but since they are smaller in
lze they tend to pack more solidly. They are handled in ap-
koxumately 11.3-kg bags and should be stacked to allow the
paximum air circulation.
Green onions (scallions) and green shallots are usually
parketed promptly after harvest. They can be stored three to
ur weeks at 0°C with Y5% rh. Crushed ice spread over the
nions will aid in supplying moisture. Packaging in polyethyl-
ne film will also aid in preventing moisture loss. Storage life
[ green onions at 0°C can be extended to eight weeks by
pckayizg them an pertforated polyethylene bags o1 in waxed
rtons and holding them in a controlled atmosphere of 1%
kygen with 5% carbon dioxide.®?
Ammonw Gas Discoloration: Exposure of onions to 1%
L’tmonla in‘air for 24 h causes the surface of yellow onions to
rn brown, red onions to turn deep metallic black, and white
tons 1o turn greenish yellow. Control: Ventilate storage
oy a5 500N as possible after exposure.
Bacterial Soft Rot: This decay ofien aftects one or more
files in the interior of the bulb. Decayed tissue is more
ushy than gray mold rot. (Sce Table 4, Note 1)
Black Mold (Aspergillus): Black powdery spore masses on
k' outermost scale or between outer scales. Control: Store
10ns at just above 0°C and at 65% rh, '
freezing Anjury: A Water-soaked, grayish yellow ap-
urance of the entire outer fleshy scales results from a shight
eang inpury. Al scales are alfected and beconse (labby
h severe injury. Opaque arcas appear in affect ! scales.
nirol: Prevent exposure to —1°C temperatures . ® lower.
uw frozen omons at 4°C,

34.13

Fusarium Bulh Rot: Semiwatery to dry decay progressing
up the scales from the base. Decay usually is covered with
dense, low-lying white to pinkish mold. Control: Do not store
badly affected lots. Pull out infected bulbs in slightly affected
lots. Store onions at 0°C,

Gray Mold Rot: This is the commonest type of onion decay;
it usually starts at the neck, affecting all scales equally. Decay
often s pinkish. (Sce Table 4, Note 2.) Control: Cure onions
thoroughly. Protect them from rain. Store them at just above
0°C.

Smudge: Black blotches or aggregations of minute black or
dark green dots on the outer drying scales of white onions.
Under moist conditions, sunken yellow spots develop on
Neshy scales. Control: Protect onions trom rain after harvest.
Store them just above 0°C.

Transiucent Scale: The outer two or three scales are gray
and water-soaked, as in freezing. The entire scale may not be
discolored; no opaque area is noticcable. Sometimes trans-
lucent scale is found in the field. Control: No control is
known. Store onions at 0°C after curing.

Parsley (0°_(,' and 95% h)

Parsley should keep one 10 two months at 0°C and for a
somewhat shorter period at 2 to 4°C. High humidity is essen-
tial to prevent desiceation. Package icing is often beneficial.

Bacteria Soft Rot (see Table 4, Note 1),

Watery Soft Rot (see Table 4, Note 4).

Parsnips (0°C and 98 (0 100% ¢h)

Topped parsnips have similar storage requirements to
topped carrots and should keep for two to six months at 0°C.
Parsnips held at 0 to 1°C for two weeks aflter harvest attain a
sweetness and high quality equal to that of roots subjected to
frosts for two months in the field. Ventilated polyethylene
box or basket liners can aid in preventing moisture loss.
Parsnips are not injured by slight freezing while in storage,
but they should be protected from hard freezing and should be
handled with gireat care while in a frozen condition.

Bacterial Soft Rot (see Table 4, Note 1).

Canker (Itersonilia sp.): Organism enters through fine
rootlets and through injuries. The surface of the infected
parsnip is first brown to reddish; later, it turns black where a
depressed canker iy formed. Control: Follow the recommend-
ed field spray program. Practice crop rotation.

Gray Mold Rot (see Table 4, Note 2).

Watery Soft Rot (see Table 4, Note 4),

Peas, Green (0°C and 95% rh)

Green peas lose part ol their sugar rapidly if they are not
refrigerated promptly after harvest. They should keep in
salable condition one to two weeks at 0°C.*2 * Top icing is
beneficial in maintaining freshness. Peas keep better unshell-
cd than shelled.

Bacterial Soft Rot (see Table 4, Note |).

Gray Mold Rot (sce Table 4, Note 2).

Watery Soft Rot (see Table 4, Note 4).

Peppers, Dry Chili or Hot

Chuli peppers, after drying to a moisture content of 10 to
15%, are stored in nonrefrigerated warehouses for six to nine
months. The moisture content is usually low enough 10
prevent fungus growth. A relative humidity of 60 to 70% is
desirable. Polyethylene lined bags are recommended 1o pre-
vent changes in monture content. Manufaciurers of chili pep-
per products hold part of their supply of the raw material in
cold storage at 0 1o 10°C, but they prefer to grimd the peppers
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Tuble 2 Storage Requirements and Properies of Perishuble Products

Spevific Spevilic
Heat Heat
Storuge Relulive Approximate Walter Hiphest Above Helow Latent
Temp Humidity Storuge Content Freesing Frrwing" Freesingd Hleate
Commuodity °C Ve Liter 9%  °C I/hg - °C  J/hp - °C Jhg
- - __ Vegeublese
Aruiciiokes
Globe 0 95 2 weeks 84 -1.2 1.651 1.892 280.18
Jerusalem 0 PATIA S months 80 =150 3.517 1.842 266.34
Asparagus 0w 2 95 2103 weeks 93 -06 3.952 2.005 310.20
Beans .
Snap or Gieen 4 to 7 9 wYS 7to 10 days 89 - =07 181X 1.955 296.36
Lima 0to 4 %toYs 3o Sdays 67 R-0.6 3.081 1.679 22348
Dried 10 70 6to 8 months 11 — 1.206 0.975 —_
Beets
Roots 0 9510 100 410 6 months 88 -0.9 3785 1.94] 29).52
Bunch 0 95 10to 14 days — -0.4 -— — —_
Broccoli 0 95 10to 14 days X -0.6 J.8S52 1.968 3J00.20
Brussells Sprouts 0 95 Jto 5 weeks $] ~-().8 ).684 1.90S 3.8
Cabbage late 0 9510 100 Sto6months 92 -0.9 3919 1.993 JU6.37
Carrots
Topped—immature 0 CLEGRINY 410 6 weeks 88 -1.4 3.785 1.943 293,52
fopped-mature 0 93 1o 100 Stodmontns 88 ~-1.4 ).78S 1.943 293.52
CauliNower 0 95 210 4 weeks 97 -0.8 3919 1.993 JU6.87
Celeriac 0 95to 100 Jto 4 months 88 -0.9 3.785 1.93) 9352
Celery 0 95 1 to 2 months 94 -{).§ 3986 2018 RIRRT!
Collards 0 95 1010 14 days 87 08 ).751 1.9 29019
Corn (sweet) 0 95 410 8 days 4 0.6 1.6 1.767 246.8)
Cucumbers 10 :0 13 90t09s 10to 14 days 6 0% --- - - 4,053 2043 320.21
Eggplant 7to 10 9toYs 7to 10days £} -0.8 AN 2008 310.20
Endive (escarole) 0 95 210 ) weeks 93 -0.1 3952 2005 310.20
Frozen Veyctables =2)to -—18 — 6to | 2months  — — - — —_
Garlic, dry 0 6510 70 610 7 months 6l K 2 HEO 1l 20146
Greens, lealy 0 95 10to 14 days 93 -3 3982 2 (KIS 310.20
Horseradish -in 0 9YStol t0to I12months 75 -1.8 3349 1.779 250.16
Kale e 9s’ 310 4 weeks 87 0% 1,751 190 29019
Kohlratn 0 95 - 2104 weeks W -1.0 1.852 1.968 300.20
Leeks, green 0 95 1 to Jimonths 85 ~-0.7 3.684 1.9)5 283.52
Lettuce, head 0to 1 951010 210 3 weeks 95 ~-{.2 4.019 2.031 3J16.87
Mushrooms 0 90 Jto 4 days 9 -0.9 J.88S 1.980 303.5)
7t0 10 9%109S 7to 10 days N ~1.8 1852 1.964 300.20
Onions
Greens 0 95 Jtod weeks 89 -0.9 I8 1.9$5 296.86
and onion sets 651075 lto8months 88 = -08 3.785 1 94} LRV AN
Parsley 0 95 [ to 2 months 85 =1.1 J.684 1.905 283.52
Parsiips 0 98 1o 100 4to6months 79 -0.9 J.483 1.830 263.50
Peas
Gireen 0 95 | to } weeks 74 ~-1.6 3.316 1.767 246.8)
Dried 10 70 6to 8 months 12 - 1.239 0.984 —_
Peppers ’
Dried 0to 10 60to70 6 months 12 - 1.239 0.988 -
Sweet 7w 10 %toYs 210 3 weeks 92 ~0.7 3o 1.99) 306.87
Potatoes
Farly 10 to 13 % — 81 -0.6 3.550 1.855 210,18
Main crop Jto 10 9%0t109YS Sto 8 monthy 74 -0.7 3450 1817 260.17
Swect 13 to 16 851090 410 7 months 69 -1.3 3.148 1.704 2)0.15
Pumphins 10 to 1} 701075 210 Jmonths 91 ~0.8 1.885S 1,980 301.53
Raduhes
Spring. 0 95 Jto 4 weeks 9s -0.7 4.019 2.031 316.87
Winter 0 9510 1K) 2to 4 months 95 -0.7 4.019 2031 3J16.87
Rhuharb 0 95 2todweeks 95 -0.9 4.019 2.031 316.87
D iratages 0 98 to 100 4toGmonths 89 =11 1818 1.955 19686
Sabaly 0 98 to 100 2to4months 79 -1 3.483 1.830 263.50
Seed, vegetable Oto 10 S0tobs 10to 12months Tto 1S - 1.206 0.976 036.69
Spinach 0 95 - 1010 14 days 9} -0} 1952 2.005 31020
Squash
Acorn Tio 10 70t075 Stod weeks —_ -0.8 - o -
Sutnmer Oto 10 BSt09S Sto 14days 94 -0.5 - J.YR6 2.018 3354
Winter 10to 13 701075 Jtoo6months  8S ~-0.4 J.084 1.905 283.52
Tomatocs ' :
Mature green 13to 21 8500 1o Y weeks 4} -0 3982 2.005 o
l bim, nipe Tto 10 EBStoW) 410 Tduvs N -05 J.9%6 2018 B RINE]
armps
Rounts 0 95 4110 S months Y2 -1 I 1,993 36 57
Gireens 0 93 1010 14days o) -0 3.%52 1.968 NK )
Watercren 0 95 Yio 4 days 9) -10.3 1982 2 (NS .o han

Yams 16 Bt  Jwemonths 74 - BRIL) 1767 &7 264
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