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PREFACE
 

The goals of this assignment are to assist melon grower/exporters in Honduras
 

and Costa Rica in the improvement and development of fertilization and irrigation 

practices which will enable them to produce high quality exportable muskmelons. Work 

will be conducted cs visits and interviews with individual growers or grower groups 

in collaboration with FPX in Honduras and CINDE/DOp/ in Costa Rica. 
Res-arch to accomplish the goals will include evaluation of current
 

fertilization and irrigatinn practices, soil conditionc, the review of available soil 

analyses, planting and subsequent management practices, and yield and fruit quality 

problems encountered. Recommendations will le provided based upon the findings 
including required elements, rates and timing of applications, and material 
formulations. Recommendations will be made on the use of soil and plant tissue 

analyses for planning and evaluating fertilizer programs. Irrigation practices will 

be reviewed and -,commendations will be provided for efficient management of water 

applications. 
Assistance with itinerary' and grower meetings will be provided by Dr. Dale 

Krigsvold of PROEXAG and local representatives of FE'X in Honduras: Mario A ~dal, Juan 

1anuel Moya, andMI dardoGalindo, and with CINDE/DIVA- in Costa Rica: Claudio 

Zurabado and Dr, Luis Gonzales. 
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EXECUTIVE SUMMARY
 

Melon production in Honduras and Costa Rica is similar in many ways: the crops, 
the soils, the qrower practices, and the fruit quality problems. Fertilizer and 
irrigation practices may or may not play an important role in export melon quality 
but recommendations have been made which should improve practices as well as help 
resolve questionable practices which exist in both countries. The latter includes the 
application of potassium (K) even though levels appear to be adequate in the soil, 
th, ,npp:,licat ion of Calci im (Ci) whon soil levels and( Ca ratios with macnesium (Mq) Is 
normal. and the use of foliar sprays for minor elements when soil applications should 
provide more economical long term benefits. An objectivp evaluation of nitrogen (N) 
manacement practices js noeded to identify any possible effects on quality. Research 
on the local 1.,vwle hs hoen recommended to resolve these questions, but this will 
recuire the cooneration of local scientists and growers, and probably some special 
financial support. 

Soil analysis is widely used for planning fertilizer programs (although the 
interpretation in some cases are not consistent with that which would be made by 
scientists in California), but plant analysis is not in qeneral use. Plant analysis
 
has been recommended as a means of evaluating the fertilizer programs' effectiveness
 
in meetinq the nutritional needs of the plants. 

Sucgestions have been made for the conservation of irrigation water through the 
use of the crop demand system, as utilized by California arowers, which would be 
based on locally available evapotranspi]-ation data. 

There is little evidence of specific effects of fertili.zer or irrilation practices 
on Brix levels or net expression in the southwest U.S. but carefil investigation in 
Central America may prove otherwise. Theories are advanced regarding a possible 
adverse climat:ic effect (niqht temperature) on melon Brix level, and also on a 
possib.e effect of high water table on net expression dhrincl early season plant 
development. Evidence of any effect of fertilizer or irriaation practices on fruit 
softness at maturitv is lacking.
 

An arrangement for short term consultancy by a U.S. post harvest specialist is
 
recommended to provide expertise in tho critical evaluation of experimental 
treatments and current arower practices on fruit quality. 

It is recommended that meetings be arranged during my next visit (which is 
si icested for mid-January 1991) with local scientists, laboratories, and other 
;ippropri,-ate inust i .Li :: in order to qoil.n a betre.r iirlesrs andinq( of local soil 
technolocay and melon research results which bear on i)roject goals, as well as to 
enlist their aid and cooperation. 
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REDGIONAL CONCLUSIONS
 

Th~e piirpos of the September 1990 visit to Hnndur-as and Costa Rica was to
 
evaluate fertilization and irrictation practices and to provide recommendations
 
l.adina to improved yield and fruit quality. The visit provided an opportunity to
 
interview a wide cross section of arowers and to 
obtain details on their current 
practics and !)rohl, ms. Bared plon these di scursionrairl the- information obtained 
recommendations have been made which will he helpful in developina improved proarams.
S.-verl] of These will require- research to resolve the efficacy nf certain practices 
for which tLIre is no suloportinca -viden-e. The recommendations '7r both cnuntries are 
very similar beca,uSe seils, climate, and crops are similar, and simil.ar practices 
appear to have developed following recommendations from a central source. These have 
been useful in h-lpinq the melon industry develop but. it will be important to 
carefully, evaluate current practices for their validity and then make adlustments 
bashed upon nbjective research results. 

There is reason to believe that the Central American climate may have an important
nffectnn fr lit ula ity which may not he overcome solely throicth .-djustments in 

f-errti i -. r i l-Y ~i.q". > .Pr-ac't~i-c,-,s. Tho r -im.-tr, trl', ds tn prnont-, 1llsh cirowth and 
.- ,", or--t,-,l ifatur itv-. loupe . niatulre ?5 rlmp,-red t.o IR!:~rj r Cauvai1 frili s il dys, 
42 dyns in The sniithwest U.S. The sortrned matiritv period may be a response to high 
ni nht temperatures -'ausincr a higher nirht priod respiration rate which may prevent
accumulation of suicrnse at the level which is aoeneticallv possible. There is support
for lhis thonrv in ai -r70 California research repolrt -nd more recenc] v in a 19O88 
report from the Netherlands. If the theory is cor)ect, procedures to delay fruit
 
m,tjirriv may he needed, nr the selection of varieties with sicinificantly higher
 
rienotic orential for sucrose levels.
 

Res.r-h in ali.fcrni.a and reports in the literature tend to indicate that net 
exoresmoion in ca,-ma 1orupe is related to rnnt -ctivitv. Soil texture and hiah sni.] 
moi sture can affet root activity. Patholocrical disorders are also known to affect 
nlt '.-r.:e',,ssion. Thse factors n,,d to heI investirrted ill Contral Am-rica. 

Tt, ,"itica. owevaluation of fruit clurallit.v as affect.d by current field practices. 
as l!]. as from experimental treatments in the recommended research work, should 
involve !)e-sons with speci'alized trainina and e-ortise in this field of work. 
Onirlifi"I- 1,o,'.1 e.pert. is,- may h, availrabli in Hondirra-; and Costa PRi ra lio are a-ir, r.n 
cooperate, ut- if not it is recommended trh~u short term consultancv be considered for 
a nost harvest, specialist from California. 

The oricrinal pl an for a return visit to evaluate the reults of reconmmendations was 
to he in mid to late November. From discussions with (1roWPr crrOups in both countries 
it seems clear that a visit at that time would precede the normal harvest season. It 
is therefore suoruested that the next visit be delayed until mid Januarv 1991. 

In order to becom,- better acquainted with local expertise in aqricultural research 
and their research facilities, with analytical laboratories, and scientific knowledge
bearing on melon production it is requested that time be allocated to appropriate 
meetincus durina my, next visit. 

iii 
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SECTION 1. HONDURAS
 

A. Introduction and Background. Melon production in Honduras is centered in the
 
region around Choluteca. Cantaloupes are the crop of principal interest, but some
 
honey dews and waterinelons are grown. Varieties of cantaloupe grown for export are 
'Mission' (Asgrow) and 'Hymark' (Petoseeds). Export period is December through April
 
from plantings in October through February. Some very early plantings by small
 
growers are established late August or early September. Irrigation on most farms is 
by the furrow method, but there is some drip irrigation. Early plantings are 
frequently grown without irrigation, depending upon soil moisture from the wet 
season. Plastic bed mulch is rarely used. During the visit (September 18-21) it was 
not possible to observe field operations because the visit timing preceded most of 
the nonr al planting period. 

Most c;rowers utilize soil analyses as a guide to planning fertilizer programs. 
Analvs:i 3, interpretation, and recommendations are frequently made A&L Soil Laboratory 
in Poic':no Beach, FL, but some growers use laboratories in Honduras. 

Melns are packed in relatively modern packing sheds and cooled by either 
hydrocoolirqg or forced air codling. The shipping period to U.S. markets is 11 to 12
 
days.
 

Fruit quality proolems expressed by most growers were similar: less than desirable 
Brix on cantaloupes, imperfect netting on cantaloupes, and frequent mention of soft
 
frui,: at maturity on both cantaloupes and honey dews. 

B. laboratory Soil and Plant Analysis. 

1) Observations and analysis. All growers seem to use soil analyses as a guide 
for planning fertilizer programs. Analyses were made available for review during
 
grower visits and copies were to be mailed to me as soon as they could be prepared. 
In general, soils are moderately acid (pH 6.0-6.8), with organic matter in the 
range of 1.5-2.5%X, low in phosphorus (P), hich in potassium (K), and with adequate 
levels of calcium (Ca) and magnesium (1Mg). Of the minor elementszinc (Zn) was 
interpr-et-ed as being low in one area (although adequate by standards in California), 
and on .-inother farm Zn,copper (Cu), and boron (B), were shon.m to be very low. 
Manganese (1n) and iron (Fe) were adequate. 

Of the six cirowers visited one uses plant tissue analysis to evaluate his 
f-rtiliec program. Interpretation was provided by the laboratory but neither 
analytical methods nor standards for sufficiency were available. 

2) Recommendations: Soil analyses are useful in establishing the nutritional 
status ()f soils and for planning fertilizer applications. This is qood practice and 
should be used ,,nh some regularity for all blocks of ground in order to be aware of 
differences in the status of mineral nutrients. Annual analysis for each block may 
not he necessary unless a special problem exists, but analysis should be frequent 
enough to assess any important changes which occur. 

Growers should consider using plant analysis as a means of evaluating the success 
of their fertilizer programs. Lab results are rarely useful for adjusting management 
of the current crop because of the rapid growth rate of melon plants and the 
turn-around time required for analysis and reporting . They are of great value, 
however, in making adjustments for following plantings. Standards for levels of 
suffici-mncy and deficiency for melon crops have been developed by University of 
California scientists based upon controlled field experiments. These are in published 
form aloncg with the analytical procedures anC are available to local laboratories. 
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C. Fertilizer Programs.
 

1) Observations and dnalysis: All programs included applications at the time of
 
planting followed by additional applications during plant development. Typically, 
18-46-0 ammonium phosphate is applied at planting in amounts ranging from 125 to 200
 
lbs/acre, in bands to the side and below seed position. This application supplies all
 
of the phosphorus and part of the nitrogen. Some growers also apply potassium as KCl 
at planting. Post emergent nitrogen, generally as urea, and more KCl are applied 
either at specific time intervals (such as 10, 15, or 20 days) or in reference to 

flowering stages. Rates of nitrogen are in the range of 100-150 lbs/acre. Total K
 
applied during the crop ranges from 100-200 lbs. K20/acre. Minor elements are applied 
as foliar sprays 4 to G times during crop development. Minors are sometimes applied 
to supply Zn, Fe, Cu, B, and M1n together from a material labeled 'etalasato'. 

Some questionable practices are used: including N, P, and K along with minor
 
elements in foliar sprays during fruit development; a lab recommendation for late
 
side dressed 1Kas a means of assuring firm fruit for shipment; the application of Ca
 
for a similar pur-pose. An interesting practice used by one grower is the application
 
of KCl through the drip system to salinize the soil solution as a means of 
controlling lush plant growth. 

On furrow irrigated plantings growers described various methods for the placement 
of side dress fertilizer, generally several inches to the side of the plant row and a 
few inches into the soil on the bed shoulder. This needs to be observed in more
 
detail after plantings are established. Some growers apply fertilizer on top of the 
bed around the plant in a croove cut by a machete. 

2) Recommendations. Nitrogen is being applied in an adequate range to satisfy 
plant requirements. About 25% of the total amount should be applied at planting with 
the bala-,nce in twn side dres- applications, onp at early flowering and the other at 
early fruit set. Urea is .- good source of N but is acid forming; so soil acidity 
should be monitored with continued use of this ma terial. Ammonium nitrate has a more 
neutral rea]ction and probably a better choice unless there is a significant cost 
aIvan ta,, to ur-. Cl.rium nitrate is .-ilkaline reactingm and usual]y a more expensive 
source of N. Potassium nitrate is a more expensive source of N but can be justified 
if the potassium proves to be beneficial. 

The side dress placemnet of N materials is important to it's efficient use. N 
placement should Ib,such that it is adjacent to the active root zone without injury 
to the roots during placement and in a location where irrigation water can move it 
into the root zone. Bed surface application of fertilizers is not an efficient 
procedure and will not be available to plants during the dry season. This practice 
should be dizcouracme. 

Trhe application ot all of the phosphorus at planting time as a hand, or bands, a 
few inches to the side and below the seed line is the correct procedure. Ammonium 
phosphate 18-46-0 is a good source of P. Other choices are 11-48-0 and treble super 
phosphate. The rates in use should supply adequate P. 

The levels of K shown on the soil analyses are adequate to high by California 
standards. Recommendations by local laboratories, however, are to apply additional K. 
There appear to be two bases for this: 1) that the clay minerals in these soils is 
such that a large part of applied K is fixed and unavailable therefore requiring more 
K applications during plant development, or 2) an unfounded opinion fostered by 
market receivers regarding the value of extra K in assuring firm fruit arrival. The 
visit itinerary did not allow time to discuss K fixation phenomena in these soils 
with local soi.] scieitists. If K fixation is.a reality then lab recommendations seem 
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valid. Some local research has been conducted which shows response to K addition 
although no data was provided regarding original soil K levels at the site, and there 

evaluation fruits support the thatwas no of to idea added K resulted in fimer 
fruit. It is recommended that other research be conducted comparing K rates and
 
timing, with appropriate controls, including quality analysis at harvest and
 
following a simulated shipment period. Such an experiment will require the close
 
cooperation of qualified research scientists and controlled storage facilities.
 
'Agromont', at San Lorenzo, has agreed to cooperate in this type of research, but
 
some special funding may be necessary in order to support this research. 

It has been well established that minor element deficiencies are most 
economically corrected by soil applications of the elements prior to planting. When 
deficiencies occur during growth foliar sprays are the proper method of treating the 
disorder for the current crop, but followed by a soil application for long term 
correction. It is also widely kno.m that continued application of minor elements 
which are adequately supplied in the soil can sometimes lead to toxicities. The
 
margin of safety between deficiency and excess is narrow. For this reason it is
 
recommended that only those elements which are known to be deficient be applied.


Field e:xperiments should be conducted to compare one-time soil applications of 
elements kno'wn to be deficient with foliar applications of the same elements by the 
methods currently use. sampling be to minorin Plant tissue should included determine 
element levels for all treatments. Data collection should consider all aspects of 
yield and fruit quality. Research management should be the responsibility of properly 
qualified personnel. 

D. Irrigaticon 

1) Observations: Furrow irrigation is the predominant practice used. One 
dqrowir uses drip irrigation as a general practice but had tested furrow irrigation on 
selected plantings. Furrow irrigation practice varies from every two days on sandy
soils to every eight days on heavier soils. A significant amount of acreage is grown 
entirely on residual soil moisture from wet season rains. 

2) Recommendations : The method of determining need and frequency of 
irrigation seems to be based on p].ant appearance or past experience. If 
clIatological data, including evapotranspiration, is available in the Choluteca area 
growers may able develop system based crop as inbe to a upon demand, used 

California. The appLi.cation of wat-r based upon cr-op nepds conserves water and avoids
 
l,,hing of snotblo, nult.rients. 

E. Varieties
 

1): Observations: All growers are currently using either 'Ilission' or 'Hyllark' 
or both. These hybrids were originally developed for the southwestern U.S. but are 
fairly well adapted to Central America. Some growers have tested other varieties but 
have found non,? which are an improvement in Brix or netting over thosi currently in 
use. 

2) Recommendations: There should be on-going evaluation of new varieties and
 
experimental lines of cantaloupes, honey dews, watermelons, and other exportable

muskmelon types. Principal effort should be focused on cantiloupes. Strong working
relationships should be developed with U.S. seed companies and Universities where 
important breeding programs exist, and these sources should be encouraged to provide
samples of new materials for trial. Trials should be located in all growing areas in 

-
order to observe perform nce under various conditions. Varieties will be best managed 
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by a local Extension person, with coordination of Fpx persxrel. 

F. Conclusions
 

Growers are using soil analyses to plan their fertilizer programs. This is 
good practice and should be continued, although some of the interpretations provided
 
are not consistent with those which would be made by California soil scientists.
 
Plant analyses are not in general use but should be encouracied for the value they
have in determining how well the fertiizer programs are meeting the needs of the 
plants. 

There is a strong need to establish local research programs which will correctly
guide growers regarding K fertilization requirements and the practices used to 
control minor element deficiencies. Research is also needed to determine the best 
management practice for nitrogen fertilizaticn . All research work should be the 
responsibility of properly qualified personnel, ideally by scientists from Honduran 
agricultural schools if they can be encouraged to participate. 

There needs to be an investigation regarding the availability of climatological
data which could be put to use in the development of procedures which would guide 
growers to irrigate on a crop demand system. This would conserve water and soluble
 
nutrients. 

The evaluation of new cantaloupe varieties should be a continuing program with 
the objective of seeking improvements with genetically enhanced Brix and net 
expression.
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SECTION 2. COSTA RICA
 

A. Introduction and Background. The melon production areas are widely separated to
 
the south and northwest of the central mountain range in Guanacaste and Puntarenas 
provinces. Cantaloupes are the crop of principal interest, but honey dews and 
watermelons are also grown. Plantings begin in October and continue into February 
with harvest for export from December through April. Cropping time is about 60 days 
from planting to harvest. Temperatures during the season range 30-35 C day and 20-25 
C nigAiht. llot. of tht- acreage is under drip irrigation, but furrow irriqation is being 
used on some farms. The harvested product is packed in modern packing sheds and 
cooled by hydrocooling or the use of forced air cooling. Export shipment is by ship. 
in refricgerated containers with a period of 11-12 days to U.S. markets. There is 
general concern among producers regarding Brix levels, less than high quality net on 
cantaloupes, and soft fruit in both cantaloupes and honey dews. 

B. Fertilization Practices 

1) Observations and Analysis. Soil analysis is widely used by growers to plan 
fertilizer programs. A principal source of analyses and recommendations is A & L 
Southern Soil Laboratory in Pompano Beach, FL. This laboratory analyzes by two 
scuarate extraction methods to provide their consultant with his basis for 
interpretat. on. 

Soils are on thp acid side in the range of pH 5.8 - 6.8. Organic mI:,tter is 1.5 
2.5'. Soil phosphorus is generally low (5 - 10 ppm). Potassium (K) lpvels are high to 
very high by California standards but lab recommendat.:ons are for additional K at 
plantinU as well, as during plant development. The just fication for K appliication is 
that it is needed to assure firm fruit arrival in the market although no evidence of 
this effect could be provided by the lab. Soni justification supporting improved 
vi.eld is provided from the resul11ts of a rpcent field experiment in Gianacaste, 
conducted hy University of Costa Rica scientists, altholcrh origina1l soil levels were 
not reported, and there was no indication that fruit quality was evaluated. 

Soil analyses report levels of calcium (Ca) and magnesium (11l) which are adequate 
and in gIood ra-,tio ) V Cal i f(ol1i.-1 standards, yet additional Ca is fr-qll(ltly 
recommended. Cation exchange capacity is in good to excellent range. Sodium (Na) 
levels are low. 

Plant analysis i s not a ueneral practice althonucih one cgrower has used the 
procere oc-asi, tl ]]v. Ti, fi quires shonn on one, of his reports are int.erpreted by 
the lab as being low to medium, but would be interpreted as high by California 
quide1 ines. 

Host laboratory analyses indicate deficiency of minor elements, notably zinc 
(Zn), copper (Cu), and boron (B). Manganese (14n) is in adequate supply. Growers are 
applying minor elements by foliar sprays, and frequently by a complete mix including 
1-in(labeled 'Metalasato') in several applications during plant growth.
 

Fertilizer programs include applications at planting time of some of the 
required nitroaen (N), all of the phosphorus (P), and an application of potassium 
(K). Mixed fertilizers such as 10-30-10 and 15-15-15, or 18-46-0 plus KCI are the 
materials in use. Nir-rogen appli cations during crop deve~lc. ment are at various timing 
frequencies such as 10, 15, and 20 days post emergence, or in relation to flowering 
period. Amounts ot N used are in the range of 100 to 150 lbs N/acre. Nitrogen sources 
include. urea and potassium nitrate, and occasionally ammonium nitrate or calcium 
nitrate. 

The small growers who are not mechanized are placing all fertilizer materials on 
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top of the bed aroind plant sites either in small holes or in a groove cut by a 
machete. 

2) Recommendations There are some practices used by growers which are
 
challengeable and which need to be resolved locally by controlled experimentation. 
The need for K additions on soils which appear to be adequately supplied is one of 
these practices. If K is largely fixed due to the nature of the clay fraction, as has
 
been sugge-sted, then the need may be real. Additional detail from the Guanacaste 
e.:periment and discussion with local soil scientists may help resolve the question.
 
Since the Guanacaste experiment did not include quality evaluation of the fruit to
 
assess fruit fjrmness effects there is justification for conducting another
 
,::perir-rnt to include data or, that subject as well as the K status of the soil site.
 

E:.uperimental work is needed to compare current minor element spray practices
 
with application to the soil prior to planting. Soil application should provide the 
advantage of long term correction of deficiencies at lower cost. In either case only
 
thsnF , ol inent.s shown to b deficient should bo applied sin,- continuied application of 
-lamnents in qood lo,-1)an toxicitifes or antacjoni sti.c responses.c lad to 


Th -rtalamount of N applied is in an adequate range but timing of applications 
should be the sibject of investigation to determine the effects of rate and timing on
 
fruiit qua Ity. Urea is aci'.dic .n reaction ann upon c'.ont.inued use can increase soil 
acidity. Potassium nitrate is a more -:pensivr source of N but is a good choice if
 
.--4ditiona. [Kis lustifiod. Calcium nitrate is also an expensive N source. Ammonium 
nitrate is fairly neutral in reaction and, if attractively priced, is probably the
 
hbst". 11 SOurr . 

The practice of applying fertilizer on top of the beds around the plants is only
 
justified if rainfall is evpected. During the dry season the practice Jis inefficient, 
.nI sh1ould b discouragCed, since the fertilizepr cannot be effectively moved into the 
rool-t :nne. 

Ixcel of planninci fer ti 1 i -r programs.Soil analI y% : is i:n 1et romans Annu 1
 

anl ,si.s neCressarV on block of land but should be often enough to
may not be e';er" 
monitor the status of minerals known to be in short supply. 

Pant. anal-sis shul hb a recmular part. of th, fertili or pr, ctram as a means of 
c1,,t, -minino how wol lhe -,nrocgram is melting the needsh- of the plants. Puiished 

.ni(de:ins b upon extensive fiel.dfor tissue nutrient,levels in melon planits, used 

research by tn. ,rsity of California scientists, aro avail-able for the interpretation

,'f 1,-ib irrtorv an.: vsi: D),,rail en a,'hora,'tryex:i- ranr -ion, jl olm el';; -r,,al so available. 

The concern epressed regardings soil and plant- analysis results and 
iJnterpretation may be due to the extraction procedures used. This prompts the 
recommondation that a comparison be made of analyses from a locally used laboratory 
and aiU.S. laboratory which uses University of California analytical procedures. This 
will allow interpretation by guidelines which are based upon extensive field work in 
California. The procedure would include soil samples taken prior to the application 
of any fertilizer materials before planting, and plant tissue samples taken at the 
ar vmalo fl wr st-arr and aqain duri nq ite -arly fruli t dew',l opment stage. Adequlate 

sample sizes should be taken so that they could be split between the laboratories. Such 
an arranaement has been discussed and appears attractive to the management of 
Exportpak in Liberia. The collection and handling of samples should be the 
responsji].ity of C,audj.o Zumbado, melon agroninist. with CTNDE/DITVD. This wil.] 
require additional support for travel related to the sampling requirements. The cost 
of laboratory analysis and sample shipment will have to borne by Exportpak. The U.S. 
laboratory of choice is Charles Babcock and Sons of Riverside, CA. Appended is a 
listing of thair analysis chargies. and more detailed information on field sampling 
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and handling procedures.
 

C. Irrigation Practices
 

.) Observations: Rivers are a principal water source and with below normal
 
rainfall during the 1990 wet season growers are concerned that water supplies may be
 
inadequate.
 

Early season plantings can frequently be grown without irrigation because of
 
residual soil moisture from wet season rains. When wet season soil moisture is
 
prematurely depleted efforts to supply water by furrow irrigation on land which has
 
not been properly leveled for the purpose has resulted in poor yields and quality.
 

The strategies used to determine irrigation frequency and amounts were not
 
discussed in great detail but information was provided to some growers on the crop 
demand system of water application based upon evapotranspiration data. 

2) Recommendations: In California, where water supplies have been a perennial
 
problem, many growers utilize locally available climatological data, including
 
evapotranspiration data, to adjust irrigation schedules to the needs of the crop. 
Growers in Costa Rica should work toward the development of a similar system in the 
interests of water conservation, as well as avoiding the leaching of soluble 
nutrients from over-irrigation. This may require setting up weather stations and 
evaporation pans if they are not installed in all growing areas. 

High water tables during early season plantings could conceiveably have an 
adverse effect upon fruit quality. The Parrita area has problems producing 
cantaloupes of good cniality under these conditions. Water tables are often less than 
one meter below the surface. One possible solution may be the use of very high beds 
to provide the advantage of a deeper and drier root zone.
 

Early sfason plantings arfas should he properly leveled to accommodate uniform
 
furrow irrigation applicaEtions if they should be needed.
 

n. Varieties 

1) Observations: All growers are using the 'Mission' (Asgrow) and 'Hy Mark' 
(Petoseeds) hybrids. These are the best of the varieties tested but tend to have
 
lower than desirable Brix and net expression. Some growers have found that 'Hy Mark' 
fruit become too large during early season plantings. Cantaloupes typically produce 
low Brix and poor netting i.n the Parrita area, but in the Orotina area, about 50 km. 
north at slightly higher altitude and on sandier soil, quality is good. 1irly dews 
have no net to be concerned with and have iJrx-latly higher Brix so it is the 
muskmelnn grown where cantaloupes can't he produced successfully. 

2) Recommendations: The hybrids in use in Costa Rica were originally developed 
for use in the southwest U.S.where the climate is quite arid. They are also fairly 
well adapted to Central America al.though quality does not. easily meet export
standards. A continuing program of variety evaluation should be established in all 
growing areas. A working relationship will need to be developed with all U.S. 
muskmelon breeding sources including seed companies (especially Asgrow, Petoseeds,
 
and Northr.ip King) as well as public institutions such as the University of Florida. 
Seed samples should be requested annually of new releases and experimental material. 
This should be a function of CINDE/DaTAGM in addition to the planning and management 
of the trials. A uniform system of evaluation should be developed to include initial 
observation trials from which promising varieties are selected for more detailed 
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replicated trials.
 

E. Conclusions : A research program is needed to resolve some of the questions 
involved with the fertilizer programs currently in use since evidence of their 
validity is little or lacking. These include the need for additional K when soil 
analyses indicate adequate to high supplies, the need to adjust Ca/Mg ratios by Ca 
additions which analysis reports do not seem to support, and frequent foliar spray 
applications to overcome deficiencies of minor elements when soil applications should 
provide a more economical solution. Some minor elements are being supplied which are 
not needed. The frequency and timing of N applications requires investigation in 
order to evaluate the effects on both yield and quality. 

In order to obtain valid, confident answers to these questions the research plans, 
management, data collction, and analysis will require the cooperation and support of 
scientists and laboratories in local institutions. This type of support may be
 
expected to require extra financial input, involving grower contributions. 
CINDE/DIVWG-O is the logical organization to organize and coordinate the research 
program and support. 

Irrigation management practices should be based on crop demand but temperature
 
and evapotranspiration data would need to he made available in the qroawing districts 
before this practice could be put in place. California growers are conserving water 
by this method based upon computer-accessed weather station data throughout the 
state.
 

Growers should consider the use of plant tissue analysis during crop development
 
as a means of evaluating their fertilizer programs. Guidelines are available which
 
provide levels of adequacy and deficiency in plant parts for melon plants. Soil
 
analysis should continue for it's value in determining soil mineral status, but plant 
sampling will he helpful in detprmining how well the fertilizer program is meetinq 
plant needs. 

Variety evaluation should he an on-going program to seek improved varieties better
 
adapted to Costa Rica growing conditions. New materials can be obtained for testing 
by maintaining close contact with U.S. breeding programs. Uniform testing plans need 
to be developed. 

Small acreage grow-rs who traditionally perform all. cultural operations by hand 
should be encouraged to begin to mechanize if they are to compete in the 
marketplace. This wil.l require careful leveling of land areas to provide uniform 
irrigation, the proper spacing of plants, and the proper placement of fertilizer 
materials so that they are efficiently available to the plants. Some source of 
financial aid may ]be necessary to help these growers obtain the proper equipment, and 
a training program to help them ].earn how to use it properly. 



APPENDIX 1. COSTA RICA
 

This refers to the discussion with Exportpak management regarding split samples

-?bear,':-" a - -'-rtory o. local choice and Babcock and Sons in Riverside.CA 

Following are suciqested procedures for comparative soil and plant sampling and 
analysis for a cantaloupe planting.
 

Soil sampling:
 
The area to be sampled should be limited to 10 - 20 ha. Take soil from about 30
 

locations which are randomly distributed over most of the area to be sampled. 
Preferably, cross the field in a zig zag pattern first in one direction, then again
 
at right angle to the first direction. Sample depth should be about 20 cm. The total
 
amount of soil accumulated should be 3 -4 liters. 

Air dry the sample to reduce shipping weight. Mix the sample thoroughly, then 
package about 0.5 liter sub-samples for each lab. 

Plant sampling : 
Samples should be taken at three periods of qrowth: 1) during early growth when 

plants have short branches, 2) at early fruit set, and 3) at the time of first mature 
fruit. At each sampling time walk a similar pattern to the one used during soil 
sampling , and over the same area. Sample the youngest fully expanded leaf; this is 
usually the 4th or 5th leaf from the branch tip. Collect a minimum of 100 leaves at 
each sample period. This will provide enough material for sub-samples for both 
laboratories. Separate the blades from the petioles and place in separate paper bags. 
Leaf parts should be washed in distilled water to remove dust and pesticide residues 
before dryinci. Dry samples in open paper bacs at 60 - 70 degrees C. 

After dryJng, mix pet.toles and blades thoroiqhly, and separately, then divide 
petiole and blade samples into two equal groups and ship to labs. 

Ship U.S. lab samples to Hunter Johnson, Jr., 5633 Riviera Ave., Banning, CA 
92220; Telephone (714) 845-6161. 

Analyses to be coLtileted by both labs (see Babcock price list): Soil samples: 
pH, P, K, Ca, Mg, Cu, Zn, B. 
Plant samples: 1) blades - Cu, Zn, B 

2) petioles - nitrate-N, phosphate-P, K, Ca, Mg 

If there are any questions or concerns, please let me know. 
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APPENDIX 2.' HONDURAS AND COSTA RICA
 

Re. field research on potassium fertilization, and minor element correction by
 
folior spray vs. soil application.
 

Recommendations were been made for these research projects but details on
 
treatments and design were not discussed. Before suggestions can be provided there
 
will need to be a soil analysis made for each of the experimental sites in order to
 
know the mineral status of the soils. The bed spacing, irrigation method, and
 
planting date will need to be provided. The analysis should provide data on pH, K,
 
Ca. Mg, Cu, Zn, and B. Send a copy of the analysis via FAX at (714) 845-9S64. I will
 
return suggestions by FAX within a few days.
 

If vou wish to plan the experiments in collaboration with local authorities you
 
might consider the following treatments:
 

Potassium : 1) 200 lbs/acre KCl banded into the soil at
 
planting time, 4 inches to each side of the
 
seed line and 4 inches deep. No additional
 
K to be supplied during growth.
 

2) 200 lbs/acre KCI as in 1) with additional K
 
which the grower would normally apply during
 
plant growth.
 

3) 	No potassium. Use this treatment only if soil
 
is known to have at least 0.3 meq/100gms or
 
150 ppm K.
 

Nitrogen and phosphorus applications should be standard
 
grower practice.
 

Minor elements: 1) Gro).r foliar spray program which he would
 
normally apply.
 

2) Broadcast soil application, disced in prior
 
to 	making beds, of only those elements known 
to be deficient at the following rates: 

Zn - zinc sulfate @ 20 lbs/acre 
Cu - copper sulfate @ 30 lbs/acre 
B - boric acid or Solubor @ 9 lbs/acre
 

N, P, and K applications to be standard grower practice.
 

Let me know if I can be of further assistance with your plans.
 



UACTERIOLOGY
 
WATER TESTING
 

HAZARDOUS WASTE TESTING 

CALIF. DHS CEITlrilED
 
EsESrfAaLISHED0B 1V08
OX 100

I08P1IO NE (714) GU -4. 1 

LABORATORIES 	 EDWARD S. BABCOCK & SONS, INC. 
3215 CHICAGO AVE. P.O. BOX 432
 

RIVERSIDE,. CALIFORNIA 02502
 

ateor 


Saturation Extract (includes Saturation Percentage) 

Determined on the Saturation Extract:
 

Boron (B) 

.Electrical Conductance (ECx10 3 ) 

.Calcium (Ca) 

.Magnesium (Mg) 

.Sodium (Na) 


1:5 	Water Extract 


Determined in the Extract:
 
-Chloride (Cl) 

-Nitrate Nitrogen (N03 -N) 

-Sulfate Sulfur (S04 -S' 


Ammonium Acetate Extract 

Determined in the Extract:
 

A Calcium (Ca) 

•4
-Magnesium (Mg) 


,A *Potassium (K) 

•Sodlum (Na) 


Sodium Bicarbonat: Extract 

Determined in the Extract:
 

•(Phosphate Phosphorus (P04 -P) 


DTPA Extract 


Determined in the Extract:
 
, -Copper (Cu) 


-Iron (Fe) 

.Manganese (Mn) 

-
.Zinc (Zn) 


pH 

Cation Exchange Capacity 

Gypsum Requirement 

Particle Size by Hydrometer (Sand, Silt & Clay)

Gieve Analysis (including Particle Size b'y Hydrometer)

Moisture 

Organic Matter (Loss on Ignition or Dichromate) 

Nematode Identification & Count 

Salinity Analys~s 


-pH, ECx10 , Boron, SAR, ESP
 
Fertility Analysis 


*pH, Water Sol. N0 3 -N, Bicarbonate Sol. P0 4 -P, Acetate Sol. 

Corrosion Analysis 


-pH, Eh, Saturated Resistivity, Sulfide
 

ices Effective August 1st, 1989
 

$ 


$ 

$ 

$ 

$ 

$ 


$ 


$ 

$ 

$ 


$ 


$ 

$ 

$ 

$ 


$ 


$ 


$ 


$ 

$ 

$ 

$ 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


$ 

K
 

$ 


Price 

6.00
 

8.00
 
6.00
 
6.50
 
6.50
 
6.50
 

5.00
 

6.50
 
6.50
 
6.50
 

5.00
 

6.50
 
6.50
 
6.50
 
6.50
 

5.00
 

6.50
 

5.00
 

10.00
 
10.00
 
10.00
 
10.00
 

6.00
 
35.00
 
10.00
 
15.00
 
50.00
 
10.00
 
7.50
 

20.00
 
30.00
 

30.00
 

30.00
 



BAC TE RIOLOGY 

WATER TESTING 

HAZAROOU9 W ASTE rESTING 

CALIF. 01IS CERTIFIED 

'ONE (7,1) I0.,. IOU EDWARD 
ESTAULISIIED 100 

S. BABCOCK & SONS, INC. 
LABORATORIES 

3215 CHICAGO AVE. P.O. BOX 432 
RIVERSIDE. CALIFORNIA 92502 

Plant Tissue Analysis
 

Test Parameter 


Sample Preparation 


Moisture Determination 


Total Nitrogen (Kjeldahl) 


Total: 

.Determined in the Digest:
 

Calcium (Ca) 

>Copper (Cu) 

.Iron (Fe) 


Lithium (Li) 

-Magnesium (Mg) 

Manganese (Mn) 

Phosphorus (P) 

Potassium (K) 

Sodium (Na) 

Sulfur (S) 

-Zinc 


Extractable: 

-Determined in the Extract:
 

-Calcium (Ca) 

Chloride (Cl) 

-Magnesium (Mg) 

-Nitrate Nitrogen (N0 3 -N) 


> Phosphate Phosphorus (P0 4 -P) 
-Potassium (K) 
Sulfate Sulfur (S0 4 -S) 

Molybdenum (Mo) 


Boron (B) X 


pic& 

$ 5.00 

$ 3.00 

$ 7.00 

$ 5.00 

$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 

$ 5.00 

$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 

$ 7.00 

$ 8.00 

ice~s Effective Aigust Ist, 1969 


