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VEGETABLES IN PANAMA'S DEVELOPMENT PROGRAM
AN ASSESSHENT AND RECOMMENDAT |ONS

John Malcolm
Agricultural Specialist
TA/AGR, AIDNashington
Fedbruary 1, 1973

Observations

VegeteZis production plays a key role in the agricultural
economy of Panzma. Vegetable growers are market oriented. They
use purchasec irputs and provide enploynent in the country and
in the industries which provide the inputls and distridute the
produce. The eight fresh vegetables considered in this report,
potatoes, tomatoes, omionms, peppers, cabbage, lettuce, carrots,
and beets, account for about- five percent of the valve of food
produced in Panana.

Actual and recommended productioq packages were studied for
potatoes, tomatoes and onions. The cost estinate worked out by
Then and by Fong are reliable and uu'{QI for planning and pro-
jection purposes. The hiigh cost for production as all cases
results not from excessive inputs of swpplies and labor but from

relatively low yields.
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Law yields can be accounted for. Inprovenents can and
will come but Mot withowt effort, investment, and patience. New
verieties of potatoes, tonatoes anc on:0ns m.st be selectec ang
In some cases brec toc meet the $oil ars clinati- conditions found
in Poname. whnile tre effects of some c:seases and insects can be
elainized through the use of resistent 5r tolerent verieties,
Setter field practice, partic.larly better coverage of plants
wliem 3praying is indicates. Rotation of crops is bacly needec.
$ol! conservaticn practices m.st becure & normal part of farm
proctice if there s 10 be any hope of 3.328ining Ane Jmprovirg
yislds.

Mardetirg ond narket nfornatior 3 the hey 10 the "ol
lamedliote possibie 3ains. Wnile muih research .3 needed, rany
weil Gnowr practices ar: services (an te installez ay soon &3
they can be finarced, The Panarac an farmer ndy $hOwe ninself
to be very resxrsive to cgportun.ties for Setter returns oo Ris
Iavestment and labor., Poclicies rost reccarize thas and not
S83ume thal beco.se & forer lives :n the o.nlry «n 8 tredi-
tiena!l rarncr Nis plenting and Sre'u 1ion O8CISiry 878 Guidcd
enly by tvagition.

The vegetsble gromer i3 seloon the narginsl farmer, although
he moy farm & relatively srall ares. PFanajement of vegetadies

Is dlfficull ana they are adL QOO CrOPS Lo .3€ 10 Bring ihe
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subsistence farmer into the nodern world., Ome exception to
this genzralization is \vien he can be induced to grow a single

crop under contract and the contractor supplies the inpets,

continwus technical advice and provides a guaraniced market
for the product as long as the farmer follows the direclions
given him,

Recommendat ions

First priority showid be giver to increasing the efficiency
of markeling systen for vegetables. The inproved markel news
service based on multiple check points should be activated as
soon as possible, Forecasting of future demand should be a
regular part of this service and farmers should be encouraged
to plan production together in light of the forecasts. The
physical facilities for mark” .3, especially wholesale
narkeling should be jnproved. Establishing a second whole
sale and rmtail narketl betiseen the develuped part of Panana
City and the Tocumen airport should be studied inmediately
#nd construction should nove Yorward without delay if 2
feasibility study justifies the recommendation.

In production technalogy, first atteation should be given
to controlling discase and Ticld fosses. For the necar term, this

can be acconplished by inproved methods of application of pest-

icides and beller advice on Lining of application of fungicides and
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insecticides.

The research work 3t the University with grafted tomato
plants should be encouraged,. More extended variely trials
are required for potatoes, lonmatoes and omions. These must be
at three levels, initial screening, replicated field trials
in production areas, and test demonstration plots in farmers’
ficids.

As new varieties with satisfactory disease resistence and
fruit quality are identified, the fertilizer recommendations
should be tested and nodified to improve its efficiency.

A formal link should be soughl belween the Ninistry of
Agriculture and the Facultad de Agrononfa. One form which this
might take is for the Ninistry 10 contribute to the support of
the fundamental studies in plant breeding, plant pathology,
entonology and soil science. In return the professors at the
universitly would supply advanced lines of plant materiai and
new technigues and assist in planning field trials incorgorat-
ing the nost promising conbinations. They could alsc identify
and work on problens which Ministry specialists have discovered
in the field but for which there is no inmediate solution. A
partnerskip which does notl regquire loss of ulonomy is in the
interest of bolh the Ninistry of Agriculture and the Universily

but most of all in the interest of Panana and her Cilizens.

B T — p— —
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For the longer range, research is needed in two areas. Ome is
breeding of crops specifically for Panana, This is a highly critital
undertaking but not one which can be expecled to yield immediate
returns., The second is careful siuwdy of the techmical aspects
of producs mrkﬁtlng with the object of finding the most
satisfectlory compromise between additional operaling cost and
product loss. This shouyld have sone immediate refurn Bul the
greatest valve can be expected later,
There are sone long range operational activilies which are
roquired., First awong these is a2 so0il conservation prograun,
Others include additional access roads into new areas and ad-
ditional services such 3 collecting stations for produce in the

production areas.

Fleld Fwin T £S5
Vegetable production is ingortant in the (entral Provinces
ond can play a key role in stinuiatling agriculture in the region.
While most of the field tes:¢ program recently discussed is aimed at
the small holder producing grains at or near the subsistence level
perhaps ten perzent of the farmmers enrclled in a pilot schene
could be either cnion or tomato gromers. This would be 2 wery
goodl way 1o get an cxtensive ficld cvaluation of the grafted
tomiito wilh its resistence to bacterial wilt. It is alfrcady late
to (onsider an onion progran for this year but a begimning could

b8 swde with <orn in the wetl season o be followed by onicas next

Pecamber or Jewary.
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Vhatever prograns are recormended in production or narket-
ing, existing facilities and services should be used. Al
fertilizey reconmendalions on cocperative experiments or de-
monstration plots should be based on soil tests. Accurate
identification of diseases and insects should be nade by
Ministry or University specialists. The appearance of a
pest should be nmoted and reported to all cooperators as soon
as possible,

%0 farmer should be asked to bear the risk of an untried
practice or unknown variety but he should pay the cost out of
sarnings, if the net return is better than he could expect
following traditional practices. Mo inputs which are normally
bought should be given free. No subsidies should be given to
cooperators unless they arc availadle to 3li farmers or unless
they are reduced over an agreed period until the farmer is
peying the full cost. While labor disglacing machinery should

not be introduced indiscriminotely, nore efficient use must be

nede of hunan labor 50 that men can earn 8 living wige. One of
the major tasks is tc develop or introduce machines which reduce

peak seasonal demands for lador.




VEGETABLES In PANAMA'S DEVELOPMENT PROGIAM
AN ASSESSMENT OF CURRENT STATUS AND
RECGWENDAT | ONS

Although nc longer domintnt, agriculture is still a major
faclor in the Panananian ecomowy accounting for 18 percent of
the gross domestic product in 1970, ODomestically grains
daminate agriculturc while bananas, shrimp, beef, and fish
products are the key itens for export. Panana produces over
00 percant of the food consuned in the country, see Table 1.
Major import: include fish, K mecat and dairy products, wheat and
fruits of tomperate origin,

Vegatable and plantains, which are used as a vegetadle
although they don't belong in the category techmically, make wp
89 pesrcent of the value of food consuned in the country snd
botwsen 10 and 12 percent of the food produced locally. Their
ennual value reanges arcund B/10,000,000, Tdbles 2 and 3. The
wee of such a broad category is a deceptive simplification.
Taking the typical vegetable crops and potatoes there sre
elght principal crops, whose annual value is roughly half the
total. The potato alternatives, name, otoe, and plantain make
wp the other half. Even within the eight thers is a variation
In appropriate technology depending of end use, scasom and

lecation of planting.
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This discussion will irclude potatoes, tonatoes, onions,
peppers, cabbage, lettuce, c+rrots and beets, 3 $/5,000,000
Mjadustry’', but datailed commenis on the production technology
will be limited to potatoes, tonatloes, ené onions. Although
asrimting will be considered in other papers, it i3 $0
critical In determining the level of management possible
in production that | will conment cn marketing at some length.
*“though finencing can be equally critical there was no tine
to inguire into it. This is also being sovered in anolher
section by specialists in the field,

Graral Observations on the Industiry

The importance of these vegztable creps cannct be judged
fron the laod which is committed (o then. Only one to two per-
esat of the cultivated land in the counlry is planted 1o vegelabies
in & glven year. Table & gives aa estimate of the land devaled
to the sight selected crops since 1965, 1,639 hectares, ond the
stusl plantings in 1971, 2,073 hectares, Data are from a renort
by Chen, except for industrial tomatoes mhich were estineted from
other data. The relative inporiance of crops has not changed very
awch over the years but the arca devoted 1o each has varied widely
frem yoor 1o yesr. This can be scen more clearly in Tadle S,
uhich gives srec davoted to each crop, production and 8\ 2resqe

yleld for 1965 anc each year since 1968.
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The -ldn.flucmtim can be attributed to many causes.
__j those reported were unseasonable weather, poor supply of
Oﬂ or late arrival, poor market the previous year, and shortage
of lebor at critical periods such as transplanting tinme, Fong
called attention to the variation within years and demonstrated
thet with those crops such as tonatoes, cabbage and lettuce, which
_ere mot strictly seasonal, the price at harvest the previous year
deternined planting schedules. Farmers planned deliberately to
produce for times of scarzity and good price but lacking know=
ledge of the current plantings oversupplied the market and broke
the price in the wholesal: markel. Retail prices tend (O be Much
‘less variable according to Fong and low prices in the wholesale
mprkst were not mecessarily reflected in low consumerpgrices.

Considering the trend in production over the years, there
wes & considerable drop in area olanted bebween 1965 and 1968,
This fall-off was made up in 1970 anc 1971. The total plantings
when reported for 1972 promise (o be near an all tismc hish. The
yields per hectare also show wide >swings from year W year,
but in general have shoun a mnarket improvemeal over those in
1965. This is extremely inportant because it cosis alnost the
sams to produce a3 good Crop as a pooOr one. There was no
suggestion from amyone that production of aay of these vegetable
crops was reaching the level of saturation. With such a small

bess, omly potato plantings exceed 250 hectares. If we exclude
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TABLE 1. ASRICULTURE AND PANARA'S E(CNCMY
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TABLE 2.

TABLE 3.

ESTIMATED WHOLESALE VALUE OF SELECTED HORTICULTUSAL

CROPS 1571

Crop Yalue

Potatoes 8/ 1,840,752
Tomatoes 821,565
Onions 305.562
Green Peppers 125,050
Cabbage 575,465
Head ‘ettuce 675,000
Beets 175,015
Carrots 561,630
Total B8/ 5,861,033

ESTIMATED VALUE OF POTATOES AND COTHER CROFS SERVING

SIMILAR ROLE IN MATIOMAL DIET. 1972

Crop Production Value

Potatoes 168,990 gq. 8/ 1,850,752
Kame 215,606 1,541,583
Otoe 125,612 67,212
Yuca 538,895 1,609,508
Plantain 1,268,010 &,538,035
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TABLL 5. LAND AREA PROOUCTION AMD YiELD OF SELECTED
HORTIC_LTUML CROPS - 19R3-1372

Lrop Year Area Piantec Progoction Yield
Potatoes:
1965 80 ha. 131,220 53 134 qaiha.
1968 376 135,086 373
1965 206 68,758 336
1§70 336 151,841 L20
1971 850 255,686 300
1972 - 188, 390 -
Tonatoes ;
1965 660 202,700 307
1968 39 35,28z 965
196G 1 11,3482 22}
1970 64 20,455 320
1971 83 26,135 3is
1572 1E€s2.) - 35,020 -
OGnions
i35 30 33,00 368
1968 122 59,520 -88
1969 152 51,287 337
1976 126 48,602 iBs
1871 187 71,528 38z
1972 (Prov.) - 148,56« -

133, 137% ¢ 1972 Annual Procuction - 18, 192 4 1370 Dry Seascr

Green Pessers:

1353 120 13,300 it
158 - - -
1563 15 “,331 {88
1370 i2 9,741 i3
1371 26 7.E15 300
1972 (Prov.) - 23,462 -



Table § -cony.-

&rop Yinar Arca Plantee Procuction Yield

Cavnaoe:
am——————

%S 210 LG,£00 193
198 - -
5 3] 28 11,693 “ig
157¢ 5 Ve, 053 37w

1yt 193 71,80: 332
1372 iProv.) - 32,83 -

eat Letloce:

i3 100 i€,303 63
%58 - - -
1955 23 )

1670 35 5

1571 55 23,030 i)
1972 Proe.) - L4530

Larrats:

1965 240 23,600 93
135 - : .
199 81 : 172
1578 105 137
ICYE 210 230
39721?«'0-’.) -

i
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SETS
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Seers:

165 - - -
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1569 13 1956 150
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1671 3 I, 275 b0
197z - - -
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Tierras Aitas ce Lhit z.. v 138 Provimcias
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tomatoes produced under comtract for canning and processing
Saturation is 3 very real danger. On the other hand seasonal
surpluses are clearly recognized as a problen,

What of seasonality and to what extent is it practical
or even possible to rationalize the supply of vegetables?
Figura | shoxs the pesk production perinds for various crops.
In almost all cases tne peaks correspond to the maturity
time of crops planted at the close of the rainy season and
growing through the dry or summer season when diseases and |
insects can be most easily controlled. Even the logical
substitutes for po.'.mloﬁ: tend to reach maturity At the sane
time, Only yuca and carrots show a froc "“of f-scason'' peaks.
omr Crops o have secondary peaks correspoanding to the
"I‘;CC!’" dry seasom. These arc the natural times to produce
the crops and good supplies during these periods should be
expected and not considered unwise unless prices drop below
2 level which gives the farmers a reasonable return,

Two gencral appri sches are being used to equalize the

supply over the year. The first is to 90 against the natural

cycle and plant in the of f season. Fong calls attention to

the success of this practice with cabbage, lettuce and tomatoes.
The University has an unusual sapproach to the production of
'winter'' tomatoes, turming a well h'm.botmical curiosity,

into a remmerative commercial practice. They are grafting

torato plants onto wild root-stock. Other atterpts tc grow
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during the off season have been encouraged by the availability
of new pesticides, including herbicides and selection of diseasc
resisteat varieties. The second approach is that enployed from
necessity in lesperate clinates, stlofage of produclion durimg the
peak season and delivering from siorage during the time when the
crops is mo longer being harvested. This is a successful practice

with potatoes and onions. Processirg tosatoes is an eguivalent

practice except thattfor practical purposes there is mo limit

in storage Limc. Further couments will be madc on slorage as

individual crops arc discussed.
Cost of production and likely gains are the real determinaats
of supply of fresh vegetables and potatoes. Production costs in

Panana are relatively high, Emamples morked out by Chen of the

Instituto dc Fomento Econfinicoe are Shown in Table 6. Thesc give

8 good idca of the risk which a farmoer assumcs whon planting any

s
v .

of these crops. The potential Gains Spprar very attractive Lut thorc

are many restrictive considerations. The first is that the expecled

’

i e, ).
o
RERY: A0
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yicld may not be realized. iIf yields are good the wholesale price

is likely to be well below the ansual average. For most crops, except a

indestrial tomatoes, the average planting is below one hectare ancd
ofien no moe than O.1 heciars, Even in the casc of indastrial
tomatoes, in 1972, 450 fanmers had on cstimated 600 hectares

planted. Their risk was mininized hrouch
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contract but their returns were correspondingly reduced.

Although the data in Table 6 serve to illustirate both

¥

the hich cost and high value of the selecied vegetable crops,
they should not be considerable absoluts, They were obtained
from different sources . Relative by saal! biases in estinates
can make large differences in the apparent ecarnings.

Sae of the original data is trochiesone anc should be

verified. For example, a yield of 500 guintale. of peppers

per hectare, exceeding that for tomatoes, seems extremely
optimistic. A yield of 500 bushels of sacks weighing

perhaps one third this anount seems more probable. Neither

the potato nor amion prices Oor Costs as, lnec casc may be, take
storage charges into account but this cost will have to be paid,
presunably by the farmer. 3Soth cabbage and lettuce will have high
losses in harvesting, transport and marketing. It is very wnlikely
that the gross earmnings will ever reach the calculated level.

it does ecom likely that the yiclds on tonatocs grown under

contract for processing are better than the 50 gq. used to

estimate costs. The calculated return is too low to encourage
farmers to acceptl the risk of productive, even for a guaranteed
market.

The estinated costs of production as r=-!_ulated by Chen are
reasonable. The potential yields or guantitly of saleable product

and prices are highly speculative. These data ds enmphasize the

*
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TABLE 6. PRODUCTION COSTS FOR SELECTED CROPS AND ESTIMATED RETURNS

Crionp t

Potato Tomato Torats Onions Peppers ’

frocessing Frash Marlel _..; =

Production Cost B/Ma, 957.56 1167.25 1871.50 1626, 40 131B6,4 9 o t

Yield qq/ha 300 409 300 150 00 T

Cost B/./qq 3,33 2,92 € .24 4,65 3,30 %
Estimated value B/./qg 7.00 3,00 15,00 9,00 16,00 it

Grose Return B/./ha. 2100,00 1200,00 4500,00 3150,00 6k00,02 ’

Net Return B/./ha 1102, bk 12,75 2628,50 1623,60 5081,51 oo

=}

5] i

Cabbage Lettuce Cerrots Boets e t

Production Cost B/./ha  932,4S 742,95 669,03 645,04 el

Yield qa/ha. 600 300 300 300 proor .

Cost B/./ha. 1.55 2,48 2,00 2,15 wirecy

Estimated Value B/./ha. 6.00 13,00 10.00 11,00 B

Gross Return B/./ha. 3600 . 00 1900, 00 3000, 00 3300, 00 G g ]

Net Return B/./ha. 2667.51 3167.05 2L00,97 2654, 96 T t

Vil BN

Chen G., A.M. ostos de Producci®n de Hoztalizas en las Tierras Altas de Chiriqul y en
jas Provinclas Centrales., Oct, :97I

Anonymous, Preclos Pagados por Maypelistas a los Agricultores y Traflicantes en la Cludad
de Panamd por Mes, Afos 1967=1971. HM.A.G, Direcci®n General da Mercaded,

Feb. |972 .
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relative attractiveness of vegetable farming and its ecomomic
lsportance despite its limited size.

The high returns raise the gquestion of why so fow Yanuers
grew vegetables. The first is that vegetablcs of comercially
scceptable guality are difficult to grow. The second is that a
relatively large capital investment is required. Being labor
intensive, hired labor is 7equired on even swall farms and the
leborers must be paid in cash when the task is completed.
Purchased inputs such as seed, fertilizer, pesticides and fuel must
be paid for. The risk of failure is high and only thosc who can,
and will accept the risk, go into vegetable farming.

There is more than enough land available to meet the needs
of vegetable farmers until well beyond the year 2000, if the
lond now in use is properly cared for. The most precious land
Is the mountain land where the climate is more svilcd o many
of the vegetables tather than in the low lying areas of the ciumiry.
This is aiso the scarcest land and, more importantly, the laac rost
likely to be damaged by erosion. The lack of good soil conservation

practices in the Volcan-80guete region is a genuine cause for concern.

The probability of damage is increasing as wmore and more land is being
cleared. The very wealth of this soil is hiding most of the damage
which Is being donc, The load of carth on the streams was i wa=

tically described by a punber of perscns wilh whon we talied. More

tragic evidence is the recent flood which hlg§ Boquets, washing aay houses and |




stripping the bank of the river of productive soil, leaving 3
path paved with boulders.

Mew lands will play an important part in the vegetable
industry over the next few years. The paving of the road west
of California, toward Santa Clara and the (osta Rican border, is
opening that region to the production of bulky crops. Some of
those who will start farming in the new area have already been
farming and will sinply be luoking fur now and perhags loss
expensive land. Others will be new comers to vegetatle farming
and may or may not find it to their liking. In any case the
total supply of vegetables is alncst certain to increase and
may increase to the point where prices fall sharply and the farms with
high costs will be driven out of production by the conpetition.

It scems unlikcly ihat the Lo large undeveloped land
areas of the country, Bocas del Toro or Darien wili be significant
factors in vegetable production. The high rainfall on the
north side of the cordillerz will make growing vegetables a
marginal operation if not an ii =ossible one. The lack of any
exanples of vesetable production is likcly to delay vegetable

produclion in Daricn cven at the higher altitudes.

Production of Potatoes, Tomatoes and Onions:

Potdtocs, tonatoes and onions arc .awong the oost inpartant
vegetable crops grown in Panana. Their produclion is being
encouraged through import limitations and price control. For

all of the cnawragonent, the active domand for thewe threeo
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venetables is mot yet being met by the Panamanian farmer. The
uncertainties and the risk which derive from them are responsible
in part. Another reason is simply that local, that is national production
has not always had the priority it now receives. Formerly all
three vegetables were imported in direct competition with local farmers.
In view of their high production costs it was impossible for the
Panamanian farmers to meet the price of the imported produce. Ad-
ditionally the local fammer did not have the packing hcuse
facilities to grade and pack in as uniform and attractive manner
as the producers abroad.
Potatoes

Starting with potatoes, the most important crop for direct sale
to the consumer, wiy are the costsso hight According to Chen's
calculations, it costs B8/3.32 to produce one guintal of potatoes.
Roughly two thirds of this was for the purchase of necessary inputs.
The first of these, seed, might be considered optional. Local seed
could be used. With thy necessary treatment, storage 2st aad
shrinkage,its cost would be about two thirds that of imported seed.
The saving would be equivalent to less théen eight quintals of
harvested crop. C(omsidering virus infection in the local seed alone,
imported seed can be expected to produce a minimum of 25 quintales
of additional yield. This is a return of three for on= is 3 good standard for
cash return on investment.

The varieties mentioned in the field were & stiy well known

varieties 20 years ago. In addition almost al!  re bred for the

U. S. or Europe and not for the 1 “ics. We o variety trials in
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progress nor did we find much interest in the relation between
variety and yield, Market jcceptance and discasc resistance
were menticoed but the trade-off's in terms of produckion 232inst
selling price were not discussed. Variety is also inportant for
the markcling schedule. High starch variclies normelly siorc
better and longer than those with lowcr starch and more soluble
sugars. White and yellos flesh varieties rommal Iy store better
than red skin varictics and wsually a russet shinned variety
will storc better than onc with a smooth skin. The russet
varieties are not well received in some markets but from what

I have scen thoy should be canpetitive in Panama.

After secd fertilizer is the nexl nosl expensive purchascd
input. What savings might be possible? Applying fertilizer
according to soil analysis should make it possible to use the
money spent on fertilizer sore cfficiently. The curremt recom=
mendation scems wery sure 1o produce good yiclds bul scons
likcly to be oo wosily, cspecially on land which has boon
fertilized for a period of ycars.

The cost of pesticide may even be underestimated. Ferhps one
of the reasons for relatively low yield is 2 prodlen of insect and
disease control. This is a factor 8lmost inpossible to assess
without working with the crop through several seasons.

Labor i+ o woery sigmaflacont Lo o an The cond ol perembuc~
tion of potatoes. The stecp slopes in swsl Ol the rogus

around Curco Punta and Bogucte limit the possibilities of
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efficient field layout and the use of field machinery. A
simple seeder and potato digger for use at harvest could
reduce labor necds at thesc two critical seasons substan-
tially and even out the need tor hired labor, Tnoy ware said 12
be Iavailable butl none were seen.

The most costly operation from the point of view of labor

is spraying. This is not concentrated within a short period
but must be done at lzast weekly throughout the growing
season. It is not likely that much saving will be possible

in this operation except in relatively flat ficlds where

tractor mounted spray rigs can be used.

The efficiency of coverage rather than labor cost is the
more critical factor frum my observations. The only spraying
we Saw was being done with gun type sprayers. The pressure
was sufficiently high and good agitation of the deaves wa:
obtaincd. It secoms impossible, howcver, that really through
coverage could be obtaincd as the plants matured. Unless this is
sccomplished, all of the expense of spraying is incurred but
infection occurs anyhow, although it would be lcss severe and couse
fess reduction in yield than in unsprayed fields. Spraying with
multiple nozzlés, with the lower oncs directed uprard and
Opposing nizzles nut Quitc directied at cech other will provide

coverage of Loth tops and bottons of the lcaves, the petioles and

the stems to the ground. This thorough COVErage is especioily
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inportant for comtrol of late blight.

Although some Srowers were harvesting, we did not see the
operation. Potatoes delivered to the cooperative's bodega were
Quite imatlure and covered with wet soil. Washing, drying, and
SOrting would have inproved both their Appearance and the keep-
ing quality. Since there were no facilities for drying, it was
probably better 10 leave the DOLILOEE womeached

Ve visited the experinental potato bodega in Cerro Punta
but could not find anyone with a key to et us in. The basic
idea is very similar to one visited in the Guatemalan highlands
and this one should work equally well,, As we understnod, the
plans are to store the potatoes in sacks. During the test period
it would e worthwhile 1o conpare storage in slatted crates with
Storage in sacks. Sorting will be necessary before shipping
from storage so that using crates will not imvolwe extra handl ing.

I did not understand the financial arrangonents covering the
Storage or the arrangenents for determining the return to each
Grower.

Through the cooperative sfforts of the Junta Macional de
Mercadeo de Papas, wholesale prices have been maintained at a
reasonable level for the past yecar, B/7.00 per quintal. The retail
Price has been b lding ut the MK e, cven daring periods of
depressed wholesale prices, so that the cpnsundrs have not
suffered. Price stabilizaticn has been accomplished in part by

limiting caily offerings. The limits are enforced at the “'sarita"
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at Risacua. Mo potatoes are allowed to pass unless covered

by an authorization from the Junta. The unanswered question

is whether receipts are pooled or whether the grower receives
the price puid. If the latter and 3 uniform selling price is
maintained, does the grower who diygs cariy before the crop has
fully matured and reached full weight receive some adjustment?
Does the grower who stores potatoes taking the shrinkace and
bearing the cost of his bodega received compensation for expense
and loss? Who decides when potatoes are to be dug and sold or
dug and stored? Since delay in sales also means delay in
recciving paynent for the crops, is there any camoditly credit
available tc the grower while he is mailing for the crop to

be sold? |If there is credit, what interest is charged? Who pays
the interesi? What are the limits on the credit?

The production guide "€l Cultivo de la Papa' by Eduardo
Esquivel of the Ministerio de Agricultura y Ganaderfa, is a good,
well wriiten guide. One unfortunate typographical error shows
the seed reguirenent as 11.5 to 15.9 tons of seed per acre
rather than 1.15§ to 1.59 . This should be corrected in later
editions. The correct figure is used in the sanple cost
calculation. The inportance given to control of seadborne
discasc is justified. | recommend that no home growm secd be
used, cven with all trecatments, butl thsl sced be sccurcd which s

certified 1o be essentially free of virus. 1t shoul@ be treated

2gainst scab and Rhizoctonia as well and come from an arca known

e v
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1o be free of the golden nomatode.

More attention should be given to complete COVerage o all
aereal parts of the plant while SPraying. A clearer Cistling-
tion is meeded Prlween insect control ond discase anmtinl.  The

Ssuthor has wade s distinotlion JUst el emphias i zed 1ol -
ficienl:ly. Fungicides are used to prevent infection 1o the extent
possibie. Timing is dictated by weathar {onditions anc

existence of Possible sources of infection, Insecticides

nust bo used selectively and only 10 the extent that they

are absolu:cly ACCessany. Regular, preventative, SPprays with
INSCOlin iabos Lupee Ol v ly  cmende oon =iy cavily). tha Y temi b wyny
danaging tu bemeliciol Predalor species ond noke cifcctive control
virtual iopossible or profitively expensive. One final caction
On insecticides is 1hat a period Seluwen the last use and harvest
should be specifies. Although | cannot Pass judgement om the
choice of fungicicey, Y vn cxperience has been that cunm-

Linwed use of zimd O venes seould be preferable o « bemsrgarey

Lo the fixed wopper.

Tonatoes
it |

Toratoes are one of the most ITpDrtant Crops prodiced in
Panama and industrial tomatoes account for S0 percent of the

Production in most years, Jable 7. This does nOLl iwan that
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Tabie 7.
AND FOR PROCESSING

Ycar
Fresh

1958 35,282 gqg.
1969
1970

1971

11,312
20,555
26,125
1972 (Provisional) 39,000

Conbined from various sources:

Choen G., A. AL
Ruben A, Berrios to M, S. Novins.

Productlion

Institutn de Fomento Econmbmico.
Jan. 23, 1972

PRODSGCTION OF TOMATOES FOR FRESH -'!ﬁ#.ﬁ-l-

Procaessing

25%0,%0 qs.

107 L350
231,220
135,000

270,000

Panand en Cifras 19713
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solanunm diversifolium,

All three methods of approach to this fundamental discase
prodlems are wmorth following., The grafting techniqgue offers
the nost ivmcdiate solution and porbaps the vnly solution for
rainly secasom crog adirch Takes sdvantage of the scasonally high
prices. For midrangc, it seeus likely Ihzi superior varietics
produced elsewhere nay prove satisfactory and annc3l variety
screening and adaplion trials are needed. Finally, 3> local
breeder cwven with limited resources can probably reduce the best
variety for Panama given sufficient tine., With 2 Crop whiose avunus |
value at wholcsale is approaching and could casily cxcoed B/1, 06006, 000
much more rescarch invesisent, than | have been able to discover, is amply
justified.

Production costs for tomatoes are higher than for most other
Crops. Shifting to mew land and now areas to avoid the bacterial
wilt hos added (o L st although this i< difficult 1o gemntify.
Seed is 2 relat pwely minor Btom, as 1ar o% Ol 5% Qe fim .
or flat plenting cresugh plants four o hectare con be gronan o
8/25. Including sced, sterilization of secdbed and care till
transplanting. (hen uses a sonewhat higher estinate but is very
conservative in his estirate of wsablh plants fron the seccbhoed.

On the othir hund il grafted plants are 1o be Priosd) e s faal ol

cost is BA00. fes 10 plontineg coml goamfaly hmllade tleat Dok = 0.58e o8

tomatoes.
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Moplying fertifizer according to soil test could save
3 small smount, c;r better, give more yieleo. Wi thout good
wilt resistent varieties fertilizes trials are difficult to
ren, and 2 good guess may be about as reasonable a ground
for seiecting rates of application as any. General ex-
pevience is iikely to be more reliable than a few isolated
trials,

The spray schedule used for cost calculation is probably
too short or assumes that spraying may be spaced at wider
intervals than scems advisable without more data than | have
seen. Both the MAGC and the University recommend herbicides
1o reduce labor and eliminate disease and insect haboring
plants. This seems a preferable means t reduce labor cost.
Where soil bormed diseases are a problem, cultivation cas
Cause as much harm as it prevents. Care would certainly be
needed in hilling to avoid canage 10 roots and plants. The
plastic muich or sasdust being vsed by the Univzrsity should
be tried on 3 commercial scale to deterviine whether it wil?
or will not be more productive than trzditional cultivating
and hoeing.

There is little OpPOrtuily to reduce cost by reducing
labor irputs. Irrigation and spraying arc capensive
operations, R irrigation is preferable for bath industrial
and table tomatoes, since it reduces the proGloms with leaf

discases. Spraying by machine would be more efficient using

: 2
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somewfiat less lador. |t would increase fixed costs and

and interest because larger nore expensive punps and

SPrayers would be needed. The change cannot be justified as

3 saving in cost, but should definitely be considered as a

WAY o gt better Overage and disease control.,

The principal difference /n cost between [ndustrial and

fresh CORSUPLlion tomnatoes is the 2dded cost of stebing.

The stakes were estimated to Cosfi 3/0.01 in the 1571 s tudy

by the University. & price of 8/0.015 or 8/15.00 per 1,000

was quoted to us Suring gur trip to Boguete. There is also

the cost of the additionsl lador 1o €U stales, tie plants

and prune excess branches, (onsidering the Yickss reported,

the valuc of staking the 1omatocs cven for wable use secnn

highly Questionable.  The wie of @ nulch to prevent contact

uith the soil which would also comtrol Iweecs amd reduce,

or elininate the need for hilling, appeacs to be a briter

investmert.

Tonatoes for table use are allowed to maturs “ore in

Panana than in the U.S. This

IS 3 reasonable POl s 4 ame

they are ualy oo Gy T the point of rctail sale., Mo

refrigerated LiwniSpOrt was seen. There %3s mo cooling

of the fruit 1o reduce field heat or refrigerated storage

in the narket.
T8¢ production Suide prepared for NAG by Dr. Rolando

Lasso and Ing. Gerudn de Loba "Praduccifn de Tomate Indus-

traal" s btk caplicit ane Comproehensive Allhmu&jh Lo

pProduction costs are souewhat lower than those calculated
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by Chen, they are of the Same order. None of the costs are

inordinately high mor is the labor ITPUL excessive fur the

Crop and gencral level of technology required. High unig

COSES are the result' of the re

Commuended Praclices sre

it is likely that yiclds would be substantially boetter than

those observed. The unresolved probion

its control is the next major hurdle which must be passed

before a new Ievel of commercial yields can/be expecied,

Lasso and dc Lenn make the point that rotation is
Recessary fur sucerssful

et DL T ™ T I T | bocaonse al 1%

Loildup o8 sii ] berrrme 0 FEeT

2y This s o highly desir il

Practice and should be followed where possible. A large part
of the pasture land seen during our field trip would be usc=

ful for Fegetablesin general, and tonatoes in particuiar.

USing a partion of this land onc year in scven could provide

3 ncasurce of weed contral, build the fertility and o o

for reseeding with the latest TIProwed pasture Yrasses.

The return from the land whether rentec Or used by the

Owner would be greater than from the pasture. The conbina-

Lion of rice or Corn as the wet scason or Winler crop and

onions or nelons a5 the ST crop would Sit the needs of

the snall londte i, Lt ter,

Weed comtrul is Catrocly important e COnlrnad ol sl
which are alternate hosts to tomato viruses is doub iy

latively lowe yiclds, 15 the re-

fully carricd out in o tinely ranncr,

' uf Bacterial wilt anc

INDOGriant.
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Peppers, cosplant ang CSpecially Polatoes shogig POL b planted it ots
nedr tomato ficlds_ (orn, Onions, Cabbage, mc lons | ¥aicrme lons ﬁ: *.t.;'
S
SQeashes "y all be 9ed. If reiated PECies are 10 be planted -~§:'
g
- s e
Ofe oy these Crops should be Planted to form a border. Farticular L
b
|

effecys IE ignercd, Pachim-ry Snd oven hand tools and Shewe <

fol lowed uren tools are oved from old fields 2o Neyw ones .
Special Qre should be used 0 remye clods or Other luroe
-:lccumul.:lion-. of sail “iich «an | vt ily .!islo.aa.a.:, Lraans
Iralfic el g, ekl 11 "

Th- Biniciry U] TORT P Fecomnends thys T toes o
Processing be Selivered 1o the factory within 25 hours of

Picking. This Certainly shoujd be the naximun allowat ¢
Started, Oncy fruit is Picked g should b, HOYCd Into e

'.hl(&' ul rsakl ). - "' T AT lrn' l|~.||l 'J..l'll B Pl rnales ™
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Caions

Onions are an inmportant vegetabie in the Panamanian
diet and one which is used regularly throushout the year.
Until the construction of cold storage, supplies for the
oft season were imported. Often, we were told, inmports
continued after the local harvest commenced and were directly
competitive. The abrupt increase in plantings in 1971 and
1972 is 3 direct reflection of the availability of storage
and the cpportunitics which such storage creates.

In Siscussing varieties with growers and officials, it
sppeared that all those being planted in commercial guantity
are varieties which have been known for a very long time and
varieties which have proven useful in the tropics but which
were originally developed for more temperate clinstes. The
sced is imporled and there sere complaints that last year,
presunable 1972, secd arrived late and delayed planting. Late
planting combined with an early oaset of the rains led to soft
and immature bulbs at harvest. As a result there were very
large losses in storage. As a measure to prewvent danage to
the extent possible, a drier has been installed in Chitrf.
Although we did pot s the dricr, e did sex L cold s LOr.ge
unil and discuss ils operations with the officers in charge.

There are many factors to be considered in selecting
wirieties. An urgent vne for Panama is the selection of
varieties specifically for storage and planning of deliveries

to storage well before the onscl of the rains. Sone losses
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are inevitable but Very 9ood opportunitlies are overlooked,
Weather is not precictable foer moaths in advance, but

"insurance’ can be obtained By planting according to a

planted. Varieties should be selected to give a range of
early and lage faturity with thin and succulent "'leaves'
within the bulbs. Seed ould be produced in Panana but it
ts uvalikcly that the wolume would Justify all of the facili-
ties and trained persconcl to assure superior guality.

AS with other Crops the fertilizer recomnendations
seen based on a wish for Security rather than on a funda-
mental determination of soil needs. The one coament on soil
tests was that the results cane oo late to be useful. This
iy hove boeen the crpericace in the past, bul using th
service which now exists wmould seen to of fer possibilities
for better matching of soil and fertilizer, Analysis from
the highland arcas Suggest that the current emphasis on high

phosphate mixtures 3y mot be needed, especially where

pelatoes or onions have been growm for five or unrc ycars.

o T e Y
. ’.
This omsld b cspecially lugortont in the nexl fow Yol s E:_ !‘g‘
when phosphate fertilizers will be in short supply and prices L sie -‘;
Y - 5 i

can be expected 1o be much higher than they have been in the g

Past. The supply of high analysis formulas Such as the 10-30-10 anc
12-25<12 will be particularly tight.
The cost of production as smorked out by Chen seons entirely
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are consistent with thuse for other crops. Scedbed proepara-
tion for growing plants to transplant into the field is
costly but vory efficient.

We inspected one Ministry sced-bed uhere plant were
being produced for sale to local farmers. This seens a
practical solution fur faners oot ready 1o undor take
Lo precaut bons reguired 1o prodace diseass Tree plant ineg
stock. The price for plants gquoted, 8/1.50 per 1,000
dppeared to be sufficientto cover the cost and to be fair
to the farmers. We did not find out whether reguests for
plants had o be placed before the beds were scoded or
shoether plonts weie sinply sold oo o first cone First seryess
ba%in, Sone nystess ol preplonsineg sl cooms to bee pmgs ne
Sary to avoid charges of favoritisn, if domand should cageed
the <upply or of wastefulness if many too many plants were
growan.

The process of transplanting the onions to the field
pprars (o be the snst wasicind of mogesecr in abl of the
Vorpebals b peoedoc § ioms 0o odencnwnsd, Dhee g Bimg 55 sewers s oo oon
than that used for hond Liunsplanted rice. We wolchns! o
ficld being planted by an experienced and successful grower.
He had two men working full time marking one hole at a2 time
with 3 pointed stick. This scored necessary because the bed
WA wRtered just prior to settling the plants., I 5t bt beon

ill;l.-.lO‘-l Bl gon e i vy, cn pesg bonunol ollufio b el 10} semr waath
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10 holes cach could have been used. Ing. Felix Estrada,

who accompanied us on this part of the trip, told us that

he had used such a board very successfully.

A bit more elaborate System would be a3 transplanting

cart. One of the difficulties for the boys setting plants

W3S reaching across the bed. A simple cart with seats for two

men driven by a lever and rachet could open the holes fur

Ltronsplanting, arry plonts and starter solution for walsr ing

them in, and reduce transplanting time by half. This could be

very useful since there is 3 very Righ demand for labor at

transplanting time which is not equalled at any other tine.

A rough sketch of the Cart with the drive ané hole opening

mechanism will be Preparcd in case saane GMgclecr con L loupted

'

o build foe 14 iey at.

Chen cilinmtces that tronsplonting uaions requires 150 suan

days per hectare. Before | saw the operation, | thought tne

estimate high. Since Malching 3 successful Groveer manage the

transplanting on a commercial farm, | am willing to adnit that

this is o 900d Gr cven oplinistic catimate of the fat

LU

AClenl by e fom LR T N BT

Aperently the use of herbicides has become standard

Practice. This has reduced if not vliminated the labor required

for weeding which used to be the most difficult and CADCNSive ope-

ration in growing onions.
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Fungicides and insecticides are absolutely necessary.
It is likely that labor is used somewhat more efficiently
in thesc operations than is indicated by Chen's calcula-
tions, but not enough to change the conclusions which
might be drawn from the analysis.

fven in times of good markets, premature harvesting
should be awoided. Planting of precocius varieties could
help in this regard, Improved storage ond improved
quality of onions placed in storage could assure the supzly
until a new crop was ready.

Storage remains a problem. The onions must be ready
and throroushly dried before being placed in storage. Those
placed in storage should be arranged according to their
probable storage life. Unlike processed food, a simple
first in-first out rule is not cnough for onions. If the
rains come carly the very last into storage may have o be sold
within a fesw wecks of being placed in storage. Salpietra,
in his 1971 report on marketing, suggested use of crates for
onion storage and regrading before shipping to market. Soth
suggestions have much to recomwend them.

The “Gula para e] Cultivo de Ccbollas® preparcd by MAG
is simple and direct. It is written for a much less sophis-
ticated farmer than the panphiets on potato and tomato produc=

tion. 1t will probably be more useful to murc fanuers. It

wiil also need to be backed up by extension agents. The
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University report supports the general recommendat ions
of the Gufa and emphasizes the imoor tance of storing

onl)r good quality, well conditioned onions.

Gencral Coments on Cost of Production
Studies for Other Vegetables,

The cost analysis for peppers, cabbage, lettuce,
Carrots and beets were also reviewed., These are all
reasonable. The yield estimate for Peppers and hence the net
feturn seens highly improbable. | would think that yields
onc third of this weight would be more cnmsistert with the
yield of tomatoes. The seliing price estimates for cabbage
and lettuce surely under estimate the shrinkage during '
shipping and marketing. The practice of cutting leafy
vegetables in the heat of the day and allowing them to stand
in the sun in the field or along the roadside with no shade
alrost guarantees losses. Shading is the very least that
should be practiced. Cooling at a collecting point so that
Field heat wvas renoved before the nroduce way shipped to
Panama would reduce losses very substantially.

Marketing and Related Services

The best beginning for comments on marketing is to quote
from the Momoria de Labores del Rinisterio de Agricul tura Y

Ganaderfa, 1971-1972, p. 104 "Technical Assistance - The general
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field of the behavior of (horticultural) crops ai‘ter harvest,
their physiology, pathology and pests in storage, as far as
tropical products are concerned, is the orphan denied sys~-
tematic study and concentrated extsnsion work with the
farmer. More than fifty percent of the markpp between the
producer and the consumer is the result of losses in weight,
mechanical damage, and attacks of insects, disease and rodents''.
The Hinistry has set attackng these problems as a major goal.
It is a very desirable one and one which can use the talents
of some of the most skilled investigators and effective
extension agents and teachers available. One of the major
problens is to convince each person in the marketing chain that
he is/ losing and not simply passing the cost along to someone
elsit. It begins with the farmer who graces with an easy
conscience to increase the number of boxes or crates he has
for sale. It is pessed on by a wholesaler who tops crates of
indifferent produce with that of better Quality. It ends wp
with a consumer who pinches every torato until he finds one with
just the right firmmess. Each losses in the Inng run, but none
in the inmediate transaction.

The reports by Fong on marketing of fruits and vegetadles
and on transport are key documents in any comprehensive analysis
of the vegetable indusiry. The report by Salpietra covers the

narket information service and has some salient observations on

the handling of produce.
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In our trip to the ficld and arcund the city, we Saw
many problems. Lack of gsthering and holding points permit-
ting long distance transport to mowe quickly with full loads
is a mjor nced. The cooperative at (erro Punta was provid-
ing this service and had truckers waiting for loads. No
other such point »as seen along the route from Panama to
the (osta Ricar border. Wholesale markets are places where
truckers sell to retailers and not farmers® markets,

Hore informiim is needed On prices and market volume,
One check point is now opcrating, Risacua just east of David.
Other points recommended are Divisa and Arraij3n. To this
list | would 244 one more, At Gatuncildo, Buena Vista or
Sabanita along the highway to (olon. Market reports should
include movenent and wholesale prices through 6 a.m. 1o be
disseninated by 6 pn. or 7 pn. on the same day. The onc market
report hcard was on the Bavid radio station at 7 pe.  This

gave movement through Risacua and gross value by product.

Perhaps earlier in the progran unit prices were guoted.
Both unit prices and range, according to quality, are needed.

Bome estimate of the supply availatle in the major markets,

David, Chitrg, Penonond, Panand and (olfn would also be help-
ful, particularly if 3 glut ws doevelop ing. Prices were

posted on a public blaciboard in David and in the Mercado

Ptblico.
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Although crowded, the pucstos in Mercado PCblico are ef-
ficient and from Fong's study an inportant facter in the
Panama retail market. The wholesale narket on the other
hand is an acoomodation to an alnost impossible physical
situation. All sales obszrved were directly from the truck.
The streets were SO crowded at 5:00 an. that PISSAGE was
kept open by the police with great difficulty. Truckers
could not unload their cargo and leave the area until they
had sold their produce. If some went unsold, they either
had to wait over another day or peddic it on the strect,out

of the imediate market area, as itinerant vendors. There

nay be some storage arcas but we neither saw them nor were
told of then.

Two ways are available to build a wholesale narket and
loading zone by the Mercado PGblico. One would be to condenn
sone of the adjoining buildings. This would be caxpensive and

might be highly unpopular with those who were forced to nove

their businesses or homes. A second possibility would be to
build the ndw market in the bay on cither a pier ur on fill.
This would interfere with the present pier which would have to
be replaced. Some improvenent of the wholesale market is

definitely nceded but relief may be obtained by quite o dif-

ferent route.
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A new market should be constructed, or at least
the feasibility of construction should be determined. The
City is growing castward toward the airport. A logiczi
location would be in the vicinity of the Estadio 70 or
between Via Jost Aggstin Arango and Via Domingo Diaz. Such
a2 market should have both wholesale and retail facilities.
Concessionaires should be encouraged to sell other merchandise
and service in the same area, cither in upper floors in the
retail market or in adjoining buildings. Ample parking
should be provided for trucks, delivery vans and autos,
personal cars and public buses., Buses should be routed so
that there is 3 stop ot the retail market which would
permit passenger to get off and into the market without being
cxgosed to rain. Enough land should be acgquired to permit
doubling the facility at some later date.

After construction of the new market, when some of the
pressure is relieved fronw the present facility, redeveloprent of the
old market areca cowld be considered without complete disruption
of the flow of fresh food. Unless the whole population pattern
of the city changes drastically and within 2 short time, the
old market will continue to serve a large nunber of people,
especially those with lower income.

Frigo-Mag seems to be experiencing some difficulty.

Cperating lusses have boen high and the Kioscos scen do not

have a full line of fruits and vegetobles. This docs not

"N Ty



- bz-

mean that the idea is without merit and should discarded.

In the first place, it has allowed officials of the Ministry
to learn first hand about the problens faced in markes ing
perishables.  From the data obtained, a better estimate of
the efficiency of the commercial channels will be possible.
Second, the information can guide research, plasmning and
regulation. Third, it is a reminder that the government is
interested in both the farmer and in the consumer,
especiaily the consumer with restricted income, It should
Serve as a warning to conmercial distributors that they both
enjoy a privilege and huve an obligation to the public. |If
the service is not provided, the government is prepared to
intervene,

The necd for standarized shipping units, uniforn methods
of measuring quantity and Quality standards have been recom—
mended, in this and uther referenced repurts. These are all
necessary but will not necessarily replace visuval inspection
by the purchaser. The purchaser of small gquantities could
prodably be more easily and cheaply served by an 2gent who
would both purchase on his behalf and celiver the produce to
him and 2 nunber of other clients in a single trip from the
market. Abarroterfas, womisariatos and kioscos, could all

be served by such agents and might form corpanies to contract
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for the service and to purchasc other itens in wholesale

Quaptities.

Losses in the wholesale market and at retail oust be

reduced. Much of the markup which hurts the farmer and

consumer is caused by avoidable
¥

'progrm should be developed t0 S

losses. An active CAlCnS 10N

ive courses and om the spot

advice on hardling and merchandising produce. Storage

facilities should be cheched. Inventory/sales gatios

should be cxamined and morms €St
volume of business, display, sto
and pattern of sales throughout

such as the Supermercedos need t

ablished according to
rage facilities available,
the week. Laroc bus ines SCe

his advice as much, perbaps

sore, than the kiosco operator who fecls losses inmediatcely

becausce lhey come out hies own daily inusmc., HMaintenoncy e

tenperature control in cooled i

splay cases is extroncly

inmportant and of ten not obscrved. Spoiled vegetables showuld

be removed from displays regularly and disinfecting washos

should be used when the bins are erplicd at night, or oY rotation,

if the produce is storcd overnigat in the display arca.

Only buffcr storawge o wnooth cat the difference Rbaclwcen

deliveries and retailer demand should be saintaincd in the

sholesale market in Panama orf other large citics. Both

usncontrolled and refrigerated storage is nceded. Good

ventilation and humidiltly contro

1 are reguired for both. Load~-

ing docks at truch bed height and wide enough to allow frece
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passage with forklifts will be required. Altiscugh labor

is still plentiful, the cost is rising rapidiy and all new

construction must be planned to permit minimiZing labor require-

ments as costs change. This is mot to suggest that autonated
handling should be installed in the near future.

Major storage shouid be in the producing areas, as it is
now for potatoes and onions. This storage should be attached
to collecting stations and have grading and packing facilities,
as well holding areas. Produce should be held in bulk and
loosely packed until it is prepared for final shipment.
Crates should be used so that the produce at the bottom of
the pile does not support the weight of that piled adove it.
Storage areas should be disinfected regularly and a regular
schedule of rodent coatrol should be fol lowed.

The recommendations uf Fong, beginning on page 29 of

Mercadeo de Frutas y Vegetales, Oct. 1972 should be fol lowed

or at least seriously comsidered and rejected only for cause.
Those of Salpietra in his 1971 report should also be fol lowed,
where they have not alrecady been put in practice. In fegard
to these, | hove oo reservalion. He rocommends us i g Sy
excess of cnions for processing. | kqwe of no successful
processing venture which depends on surplus. Deliveries

to processors must be more carefully plannec than those to the
fresh market because the margins for all concerned are nuch

narrower.
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