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1. Research
 

Nkorthern Central American Region: 

The agricultural land of Northern Central America is over four times as 

large as that of North Carolina (Table 1.). However, North Carolina farmers 

use more than twice as much Nitrogen, 4.5 times more phosphorous and over 

six times more potash than is consumed in Northern Central America (Table 2.) 

TABLE 1. 	Corparative Fertilizer Use on Agricultural Lands in Northern 
Central America and North Carolina. 

Average Amount of Fertilizer.Year Country-State 	 Million Acres of 

Harvested Land Used per Acre
 

N PzO_ KzO 

66 lbs. 65 lbs. 75:b$.1966 North Carolina 4.2 


1968 Guatemala 6.2 3.Z 2.3 1.1
 

14.4 5.8 5.8
1968 El Salvador 3.6 


1968 Honduras 5.Z. 4.0 0.6 2.5
 

1968 Nicaragua 3.7 7.4 5,6 2.4
 

6.4 3.2 2.6
NCA Region: 18.7 


STABLE 2. Total Amounts of Fertilizer Used inNorth'Carolina (4.2 million acres)
 

Compared with Northern Central America (187 million acres).
 

Year Cdttry-State.. Total Amounts of: Fertilizer Used 
(million, pounds) 

1966 North Carolina, 278.87 Z7.8 313.4
 

19.8 14".3 6.
'1968 duatemala 

r1968: El"Salvador 5'1 .7 2092. 

20. 	 303."3.
168,Honduras 


1968 Nicaragua 	 27.5 20.9 8.8
 

NCA Region 	 119.9 59.4. 49.
 

On a per acre basis, the 	fertilizer use comparison iseven more striking:
 
10 times less nitrogen;
Northern Central American farmers on the average use 


20 times less phosphorous and nearly 30 times less potash than North Carolina
 
farmers.
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North Carolinas 'agriculture produces more than one-and-a-qarter billion
dollars yearly. How much money does Northern Central American agricultureproduce? What are the balance-of-payment problems in the Central American
Common Market area? Poor fertilizer use is certainly a %eryimportant part
of the problem. 

A First Approximation of Fertilizer Needs in Northern Central America. What 
-mproving e ono-tc returnsthrough rational fertilizer use in the CACM area? Firstly, the fertilizer needed 

must be available. Is it? How much, what kinds and where are questions that can be answered through soil fertility evaluation programs sponsored in the
Northern Central American Re gion by the International Soil Fertility Project of
North Carolina State University and the Agency for Internatiorial Development in 
cooperation with C-!CM member countries. 

In one of the four papers I presented during the recent Latin American Soil Science
Society meetings in San Jose, Costa Rica, regional fertilizer needs were projected
based upon N-PzOs-KaC ratios we suggest for each PK soil test analytical combin­ation and upon a weighted average treatment of soil test sdtmmary information.
The data and comments that follow represent an expansion of this study in 
response to requests from USAID's and industry. 

My operational assumptions are:
1. that the soil test summaries since July 1, 1966 are representative for the
 
area of actual fertilizer use;
 
2. that the soil fertility evaluation methods used in obtaining the soil test data andthe interpretation of that data predict with accuracy the probabilities of response
to different plant nutrient applications;
3. and, that a weighted average analysis of the soil test results will very closelyreflect the proportions of N :P2O5 :K20 that should be made available for the areas
presently using fertilizer. An estimate-of potential required fertilizer consumption
on a country and regional basis *:ill be presented in the following pages. It assumes
that nitrogen consumption will be maintained at 1968 levels but that tonnages ofboth PzO 5 and I<2O will be adjusted according to soil test summary data. Other
projections can be made: that nitrogen consumption can be raised to its maximum 
use level during the 1964-1968 period, etc. The advantages of this method arethat it is based upon commercial realities and needs rather than being an idealized
need prediction including areas not pr'esently using fertilizers, a projection frompast consumption figures, or an estimate based upon fertilizer industry productioncapacities. It shows what should be used now on the areas presently using fertilizer. 
To the fertilizer industry it shows that if you can sell the nitrogen you sold last year, these are the amounts of POs and KO that should be imported so that presentconsumers can buy according to their needs to begin to maximize their economic
yields. 

The consumption of plant nutrients in tlie Central American area during the periodfrom 1964 through 1968 is presented In Table 3. With nitrogen consumption the
constant, the actual fertilizer use ratios by country for each year since 1964 are 
as shown in Table 4. Study of the ratios reveals that for each ton of nitrogen
less than half-a-ton each of PaCs and KIC were consumed in Central America. Theregion shows a slight increase in use of both P20 5 and KaC relative to nitrogen during
the past five years. Within the region, hoxyever, individual countries vary greatly
in this regard. Honduras-and Costa E ica have remained static while Nic.ragua and 
Panama show increases in FO 5 and &QCrelative to nitrogen. Phosphorous consump­tion relative to nitrogcn has increased in both Guatemala and El Salvador where
potash use at the samc time has remained fairly constant. How does this actual
consumption compare with real commercial needs shown by soil test summary
evaluation? 

The regional N-PzOs-Kzo import ratio for 1967 and 1968 was 1 - 0.45 - 0.41.
This is roughly adequate to supply the needs of those farmers requiring.only starter
and maintainence applications of phosphorous and potash. These would be farmers
whose soils tested adequate in both P and K. Yet, the soil test summaries (Table 5)show that only one out of fi e Guatemalan farmers; less than half of the Salvadoranfarmers; five out of nine Honduran farmers and only one of every five Nicaraguan
farmers who are now using fertilizers need to use solely a maintainence application 



- TABLE, 3. Piant Nutrients Co'nsumedinCentral A mer ica, 1964-1968 (metric-tons), 

NUTRIENT AND 
- YEAR . GUATEMALA EL SALVADOR- HONDURAS NICARAGUA COSTA -RICA PANAMA_'. TOTALS 

NITROGEN: 

9,000 .. _'28,000. 6,500 11,500 11,500 .9,000 ""-75,5001964 

Z.0 13,000 


1966.. 8,00000 16,500 7,000 72,000
 

- 1965 -8,000' 20,500O 10;0 15,500 I1i500 78 500 

1967 est. 9,000 . 500.- 8,500 1500. 172500 7,500 77,500; 

1968 est. -. 000 23,500 9,500 1,500 18,000 .000 80,500 

*Pc
 5
 
1964" 6,000 - 9,000 000 .7,000 7,500 -1,500 3Z,000
 

1965 5,500 8,500 500 11,500 5,000 2,000 33 000 

1966" 5,500 -8,500 - 1,000 i8,000 6,000 2,500 31,500­

- 1967 est. -6,500 ,9.000 1,560 9,000 6,000: 3,000,- 35,oo0:" 

1968 est, - 6,500 9,500 1,500 9,500 6,000 3,000- 36,000 

i91,5 00 9,000 4,5 25 5",500 1,000 :,24,0 

1965 -2:,000 8000 4,000 3,000 7,000 1,500 .25,500 

1966. 2, 000 8,500 5,000 2,500 7,500 i,000 z 7500. 

1967 est. 3-,00 90 6,000 4,000 0,500 1,500 25,500'. 
' 6,000 4,000 8so0 2 000: 33,'000.,­1968:est'. 3-000- 9,500 
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of.P and K. The great majority of Northern Central American farmers who use 
fertilizers at present are not using then correctly. They need supplementaryapplications of either phosphorous or potash or of both P and K to correct plant
nutrient dei'iciencies that are limiting crop production. But the fertilizer these 
farmers need is not presently available in the region. 

TABLE 4. N - P 09 - KaO Fertilizer Use Ratios for the Central American Area 

COUNTRY 9:64 1965 .1966 1967 1968 

GUateWmla 1-0.67-0.17 l,-0.69-0.25 1-0.690.25 1-0.?2-o;Z- 1-0.7Z-0.22 

2l,Slvador 1-0.3 -0.3. 1-0.42-0.39 1-0.40-0..40 1-0.40-0.40 1-0.40-0.40 

Honduras 1-0.15-0,69 1,.0.05-0.40 1-0.13-0.67 11-0.18-0.70 1-0.16-0.63 

Nicaragua 1-0.61-0.22 1-0,88-0,23 1-0.67-0.21 1-0.7Z-0.32 1-0.76-0.32 

Costa Rica 1-0.65-0.48 1-0.32-0.45 1-0.36-0.45 1-0.34-0.49 1-0.33-0;47 

Panama 1-0.17-0.11 10.17-0.13 1-0.36-0.29 11-0.40-0.20 1-0;38-0.25 

REGION 1-0.42-0.32 1-0.4Z-0.32 1-0,.44-0.38 1-0 .4 5-0 .4 1 1-0.45-0.41 

North Carolina 	 1-0.98-1.12 

_ _ _ _i __ 	 _ _ 

The fertilizer need ratio (Table 6) for each country of the region for the areas 
presently using fertilizers shows that there is an obvious marked difference 
between actual fertilizer use ratios (Table 4.) and real commercial crooi production 
needs. IfNitrogen consumption were maintained at 1968 levels, the amounts of 
Phosphorous (PAOs) and Potash (K0) which should be made available for the 
farmers preriently using fertilizers would be as shown in Table 7. 

TABLE 6. 	 Fertilizer Need Ratio According to Weighted Average Treatment of 
Northern Central America Soil Fertility Analyses Summaries. 

CCUNTRY 	 FERTILIZER NEED RATIO 

Guatemala 1 - 1.65 - 0.82 

El Salvador . 1 - 1.28- 0.58 

Hondu'ras I - 1.30 - 1.00 

Nicaragua 1 1.55- 1.30 

http:1-0.98-1.12
http:1-0.45-0.41
http:1-0,.44-0.38
http:1-0.4Z-0.32
http:1-0.42-0.32
http:1-0;38-0.25
http:11-0.40-0.20
http:1-0.36-0.29
http:10.17-0.13
http:1-0.17-0.11
http:1-0.34-0.49
http:1-0.36-0.45
http:1-0.32-0.45
http:1-0.65-0.48
http:1-0.76-0.32
http:1-0.7Z-0.32
http:1-0.67-0.21
http:1-0.61-0.22
http:1-0.16-0.63
http:11-0.18-0.70
http:1-0.13-0.67
http:1,.0.05-0.40
http:1-0.40-0.40
http:1-0.40-0.40
http:1-0.42-0.39
http:1-0.7Z-0.22
http:1-0.690.25
http:l,-0.69-0.25
http:1-0.67-0.17
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TABLE 5. Northern C entral America Soil Fertility Summary Showing the. N - P3 05 - KIC.Ratios "Suggested forEach 
Soil Analysis Condition. 

SOIL FERTILMTY N - PaCs - I&O Guatemala El Salvador Honduras Nicaragua REGION 
ANALYSIS RESULT Ratio Suggested July, 1966- 1967 + 1968 I? 1 1968. '1967-1968 

July, 1968 
Pz0 5 K5O 13,244 farmers 7,617 farmers 3,604 farmers 9,773 farmers: 34,.Z38farmers " 

samples samples samples samples -samples 

Deficient Deficient- - 4, -4 2,556 19.5% 290 3.8% 998 27.7% 4,154 42.5% 7,998 23.4% -

Deficient A qdqte- _ 7,615 S7.6% 3,679 48.3% 905 Z5.1% 2,678-27.4%_ 14.877 43.4% 

Adequate Deficient Z - 1-:V4 265 2.0% 91 1. 2% 205 5.-7% 1-0094:11.2% ,655 4.8% 
In 

AdequateAdeqate 2- 1 -- 1* 2,808" 21.2% 3,557 46.7% 1,49641.5% 1.847-18.9% .708 -8.4% 

-- . 7- 3k: -:Z 8- 41.5 1- T 18-9- ' 9 708-2.4% 

The number lin the.ratib indicates the z kitainence and staiter appliation where soii fertility analyses results.show adeqiate levels of PoK or'PK ! The p 6Nitrogentioof the suggested ratloincludes all at planting and side. 
dressing N applications. 

V. 
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TABLE 7. 	 Phosphorous (Pz05) and Potash (& O) Needs at 1968 Nitrogen
 
Consumption Levels for the Area Presently Using Fertilizers
 
in the Northern Central America Region.
 

COUNTRY Needed N-PEO%-IO 1968 Nitrogen Immediate Consumption Needs 
-ort Ratio Based Consumption (metric tons) 

on Soil Fertility (metric tons) 
Analyc-s P 2 0 5 KZO 

Gutatemala 	 1- 1.65 - 0.82 9,000 14,850 7,380 

ElSalvador 	 i - 1.Z8 - 0.58 23,500 30.080 13,630 

Honduras 1,30 1.00 9,500 12,350 9F500 

Nicaragua 	 I- 1.55- 1,.30 12,500 19,375- 16,250 

TOTALS 	 54,500 76,655 46,760 

Assuming that Nitrogen consump.ion is maintained at 1968 levels, the increase 
in Phosphorous and Potash necessary to correct plant nutrient deficiencies that 
are limiting economic crop production where fertilizers are presently used in 
the region is sho;wn jr.Table 8. 

TABLE 8. Ae-3itic'._.l Phosphorous and Potash Imports N~cessary to Correct 
Plant Nutr.ent DJficincies in the Present Northern Central American Fertilizer 
Use Area. "ilrogen Ccnsumption Remains at the 1968 Levels. 

COUNTRY 	 1968 Nitrcgsn Import Adjustment Necessary for Present 
Consumption Fertilizer Area' Usemretric tons) sz U 

Metric Tons %Change Metric Tons To Change
Over '68 	 Over '68 

Guatemala 9,000 8,350 + 128%0 4,380 + 146% 

EISalvador 73,.00 20,580 +217 4,130 + 43 

Honduras 9:500 10,850 + 723 3,500 + 58 

Nicaragiia I2,500 9,875 + 104 IZ,250 + 306 

REGION 5.1,-00 49,635 + 184 24,260 + 108 

Fertilizer pricc3 Io the con:ur.er are approximately $ 250 per metric ton of 
Nitrogen, $209 pcr metric tcn 6f PC;and $100 per metric ton of &20. A dollar 
spent on fertilizer for correcting plant nutrient deficiencies should produce
three to four d.ffllars of profit (Cate and Vittori, ISTP Preliminary Report No. 1) 
whereas a two-for-one ret.urn on the fertilizer dollar can be expected if only 
r .intainarce and starter applications are necessary. The consumer value of 
the adjusted fertilizer imports needed to correct plant nutrient deficiencies is 
shown in Table 9. 

http:con:ur.er


TABLE 9., Approximate Consumer Cost (million dollars) of N - P205 - KZC 
for the Northern Central American Region. 

_e__s.
Actual Consumption (1968) e_ _ r _ ro_ 

COtUNTRY N P8 o0 	 '&0 Million N PaCe &3 0 Million 
. " Total 	 .- Total 

Guatemala $ 2.50 1.30 	0.30 3.850 $2.250 2,97 0.74 5.96 

ElSlvador $5.875 1.90 	0.95 8.725 $5.875 6,0Z 1.35 13.Z55
 

Honduras $ 2.375 0.30 	0.60 3.275 $2.375 2.47 0.95 5.195 

Nicaragua $ 3.15 1.90 	0.40 5.4Z5 $3.125 3.875 1.625. 8.65 

REGION $ 13.625 5.40 2.25 21.275: $13,625 15.335 4.675 33.635 

ItNitrogen consumption is maintained at 1968 levels, the consumer cost of 
additional imports of POs and IKO for adjusting consumption to needs within' 
the present fertilizer use areas ivould'be: 

COUNTRY 	 Additional investment needed ($Million) 
PZOS KIO Total ($ million) 

Guatemala 	 1.67 0.44. 2.11
 

ElSalvador 	 4.12 0.41 4.53
 

-
Honduras 	 2.17 0035 2.5
 

Nicara'gua 	 .1.975 1.2Z5 3.20
 

REGION 	 9.935. 2.425 $1Z.36million.
 

An approximation can be made of the dollar returns that could be expectedfrom 
such increased investment in fertilizers if they were applied according to 
recommendations based upon soil fertility analyses. For example, in Nicaragua 
about 80 percent (Table 5) of the needed fertilizer imports are for correction of 
deficiencies of either phosphorous or potash or both in areas where fertilizers 
are presently used. Thus, if the phosphorous and potash needed according to 
soil test results were provided in balance with the Nil ogen consumed in 1968, 
7.7 million dollars could.be invested at a probable nat return of $ 3 for every S 1 
invested in fertilizer. The dollar yield on this investment would be about $ Z3 
million. The remainder of fertilizer imported for Nicaragua could be invested 
on the 20 %of the cases that need only maintainence plus starter fertilization 
where probable net returns are $ 1 for $ 1. 

Another way of looking at this 	concept is that about 20 %of the Nitrogen used 
would be on fields needing only.P and K maintainence. Thus, about Z,400 of the 
12, 500 metric tons of Nitrogen used would be for cases requiring a 2 - 1 - I 
N - PC 5 - K2C use ratio. About 1,200 metric tons of PzC 5 and of KC would be 
needed for these cases. The consumer cost would be about $ 960,000. The 
remainder of the Nitrogen would be used on fields needing additional Phosphorous 
or Potash or both to correct plant nutrient deficiencies. The remaining 10, 100 
metric tons of Nitrogen would be applied on such fields along with 18, 175 metric 
tons of PzCS and 15,050 metric tons of K20. The consumer cost in this case would 
be about $ 7,665,000. The probable net returns on the consumer value of fertilizer 
needed in the region are shown in Table 10. 

http:could.be


TABLE 10. Probable Net Returns on Consumer Value of Fertilizer Needed in.egion Assung Expanion in Nitrogen Use Over 1968. 

1. 	 COUNTRY:- Guatemala El Salvador 

Z. 	 Percent of soil samples needing P 
or K ok"both to correct deficiencies: 78.8 53.3 

3. 	 Total fertilizer investment (N+PzOC+
KzC) needed to correct deficiencies 
If nitrogen consumption is kept at 
1968 levels ($ million): $5.197 $ 8.865 

4. 	 Probable net return on investment 
to correct deficiencies ($ million): $15.591 $ 26.595 

S. Fertilizer investment in N+PaOs+KO 
needed for soil fertility maintainence 
and starter cases ($ million): $ 0.763 $ 4.390 

6. 	 Probable net return on investment 
"for maintainence and starter cases 
($ million) $ 0.763 $ 4.390 

7. 	 Total fertilizer investment needed
 
if nitrogen consumption remains at
 
1968 levels and PzOs and KzO are
 
adjusted, for the amount of nitrogen 
consumed, according to soil 
fertility analyses results ($ million): $ 5.96 $ 13.255 

8. 	 Total probable net profit on fertilizer
 
investment if Pz2 0 and IO imports
 
are adjusted, for the amount of N 

3consumed in 196Eaccording to 
r soil fertility analyses Qid appli. 1 $ 16.354 $ 30.985 

according to recommendations
 
($ million)
 

the Nt.rthern Central American 

Honduras Nicaragua 

58.5 	 81.1 

$ 4.218 $ 7.665 

$ 12.654 $23.0 

$ 1.577 $ 0.96 

$ 1.577 $ 0.96 

$ 5.795 $ 8.625 

$ 14.23 $ 23.96 

REGION:,­

$-25.945. 

$ 77.84 

$ 7.69 

$ 7.69 

$ 33.635 

$ 85.5Z9 
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$ 2! million is presently being spent by farmers for fertilizer in Northern Central 
America. Soil fertility analyses for more than 34,000 farmers samples have been 
studied. These results show that tle.21 mi.!' 1 ollr- s is not being wisely 
invested to produce profits. Country crop yield averages show why farming is at 
best a marginelly profitable activity for the great majority of Northern Central 
American farmers. Correct use of the preent $ 21 million spent on fertilizers 
plus 6 total additional fertilizer input of 12.3 million dollars to corect phosphorous 
and potash deficiencies in areas presently using fertilizers but using them improperly 
can be expected to net some $ 85.5 million for the Northern Central American 
region. But to achieve this, the fertilizer must be applied according to recommend­
ations based on soil fertility analyses. 

This pres.ntation shows my best estimate of how much and what plant nutrients 
shoul'd be available, assuming a static nitrogen consumption, in each country of 
Northern Central America. Each farmer must send in samples of his own soils 
for fertility analysis to determine where he should invest his fertilizer dollar to 
give him the greatest profit probabilities. I am now organizing the fertilizer need 
data according to agricultural regions, crops and soil series within the regions. 
There is great variability within areas even on a soil series basis. Such soil 
fertility variability Eho*s.Wr them d general fertilizer recommendations results in 
very low net profit probabilities. 

Industry is being asked to cooperate in supplying data on fertilizer consumption 
according to crop and area within each country. This ahd knowledge of the amounts 
of plant nutrients recommended b.y crop according to our revised fertilizer guide 
sheets plus soil fertility analyses summaries by area, crop and soil series can then 
be used in planning how much of what kinds of fertilizers should be made available 
at in-country fertilizer distribution centers. Such a study'is now being completed 
for the Northern Altiplane a -ea of Guatemala (880,000 acres) and the coastal plain 
area of El Salvador (185,000 acres). 

Please give me your comments and criticisms on the validity and usefulness of 
this approach. 

Soil Samples Analyzed per Metric Ton and $ of Fertil.izer"onsum Ic6a
NFrffrrA e6rri c a T1T67 

COUNTRY Soil Samples Metric Tons of Consumer METTRIC TONS 
Analyzed N+PaOs+KaO Cost SA171'f. 

Consumed $ Million 

DCLLARS 
SpE 

Guatemala 15,034 37,000 7.70 l:2.5tons 1:$500 

El Salvador 7,617 83,000 17.05 1:11 tons 1:$2200 

Honduras 3,604 33,000 6.30 1:9 tons 1:$1750 

Nicaragua 9,773 s1;500' 10.75 1:5.3 tons 1:$100 

REGION 36,028 204,500 41.80 1:5.7 tons 1:$1150 

The number of soil samples analyzed is exceedingly loWin relation to the amount 

of money invested in fertilizers in El Salvador and in Nicaragua. This 's all the 

more surprising considering that El Salvador and Nicaragua are the onlyr countries 

in the region whose soil testing laboratories do not charge for soil fertility analyses. 

THE NUMBER C- SOIL SAMPLES ANALY2.ED sinre initiation of International 
Soil Testing I:roject activities in Northern Central America is given in Table I I. 
Comparing 1968 with 1967, every country except Honduras showed an increase in 
the number of farmers soil samples analyzed. Comments on the situation are 
made in the section on Honduras. 

http:ANALY2.ED
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TABLEI 1. ,Number of Soil Samples Tested Since Initiation of International Soil Testing Project Activities in Northern
 
Central America.
 

YEAR- GUA TE:MALA EL SALVADOR ~HONDURAS NICARAGUA REGION
-Number % % Number % % Number % % Number % % Number %of Change Change i of Change Changes of Change Changei of Change Change[ of Change ChangeSanpes from from samlies from from iSales from from Samples from from i Sanples from from 

_, last yr. 1964 last yr. 1964 j last yr. 1964 last yr. 1964 i last yr. 1964 

1968 8231 21% 426% 45Z9 Z7% 166% 3116 - 1% 785% 512, 10% 435% 10998 16% 359-% 

1967 I.6803 188 334 3559 
 8 109 3159 89 797 
 4651 Z95 386 1817? 114 297
 

1966 - -2361 35 51 3300 76 94 1668 6.. 374 1177 - 12 23 8506 30' 86 

1965 1753 12 12 1878 
 10 10 1572 347 347 1330 39 39 6533 43 43
 

196 -1566 1703 352 957 4578 

Note: Cn July 1, 1966', most Central American Soil Fertility Analyses laboratories initiated new control methods using NorthCarolina soil extracting solutions and modern multiple analyses equipment designed and built under International Soil TestingPFroject guidance. For this reason, reliable soil test summaries are now available for more than 40,000 farmers soil samples 
. analyzed in the Northern Central American laboratories since that date. 
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AT THE RECENT MEETINGS OF THE LATIN AMERICAN SOIL SCIENCE SOCIETY 
in San Jose, Costa Rica, nineteen of the 38 papers presented were given by agron­
omists cooperating directly in the International Soil Fertility Project. Dr. J. W. 
Fitts was keynote speaker. As Vice-President of the Society, I presided at 
several meetings including those on Soil Fertility and Analyses and on Education 
and Extension in Sols. In addition, I presented four papers and was co-author on 
four more: "Fertilizers: First Approximation of Needs in Northern Central 
America"; "Examples of the Multiple Uses of Soil Fertility and Analyses Programs: 
Plow Pan in Soils of Northern Central America"; "Economic Impact of a National 
Soil Testing Program"; "Soil Sampling in the Guatemalan Highlands: An Economic 
Impact Program for the Production of Basic Crops"; "Summary of Two Years of 
Soil Fertility Analyses in Guatemala"; "Soils of Guatemala: Plant Nutrient Status, 
1967"; "Nutrient Status (1967) of Physiographic Areas of Guatemala"; and, "Impact 
Soil Testing Program on the Coastal Plain of El Salvador". Tabular data from 
some of these papers is still available (in spanish). 

More than 75 agronomists from the United States, Mexico, Central America and 
Peru attended the meetings. Six of the eleven officers elected by the Society for 
1969 have participated in the International Soil Fertility Project summer seminars 
given at North Carolina State University in Raleigh under Agency for International 
development contract csd-Z87. This is direct evidence thit the Society members 
recognize the practical and scientific value of the contributions that these members 
of the International Soil Fertility Project are making to increase crop production 
through soil fertility evaluatinn and proper fertilizer use. 
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GUATEMALA
 

RESEARCH
 

I' Fertilizer Need Correlation studies: 

Ing. Jorge Gonzalez, Head of the Guatemalan Program, reports 
on soil test - greenhouse correlation studies that: 
A. 15 soil series (4 reps each) are being studied for phosphorous soil test correla­
tion; these should be harvested within the next month. Sunflower is the plant being 
used in these studies. 
B. 15 soil series (4 reps each) are being studied for potash soil test correlation; 
the plant tissue from this study has just been harvested. 
C. Small greenhouse trials on soils from the Pacific Coastal Plain (tropical wet­
dry climate), Altiplane (temperate wet-dry climate) and Peten (tropical wet climate)
have all shown positive responses to sulphur when high N-P-K rates were used. 
Whether this is an artifact produced during the trials is being studied in a field 
trial in the Pacific Coastal Plain area. 

IL..PiQ a 1bQ r Q1JV .E i~u~'i-01. 
Sixteen soil series have been studied. Of these, all but three 
fixed phosphorous. Native P levels renged from 2 to 16 ppm P. Two of the soils 
did not pass the critical level (19 ppm P) even when 700 ppm P (equal to 3200 pounds 
of P205 per acre) had been added.
 

Ibelieve that in Guatemala as well as in El Salvador, we may be on the threshold of 
some very significant discoveries regarding phosphorous use and response: P 
fixation studies in both countries show that when a soil analyzes less than 9 ppm P, 
there is a better than 90% probability that it fixes phosphorous. Ing. Gonzalez and 
I have discussed the desirability or a routine soil testing procedure for P fixation: 
at the end of each day, add a standard 150 ppm P solution to all farmers samples 
analyzing less than 10 ppm P. Incubate 48 hours, determine whether 150 ppm P 
added has resulted in the soil passing the critical level of 19 ppm P (150 ppm P x 
20% efficiency = 30 ppm effective P; so, 150 ppm P is more than enough to push 
non-fixing soils past the critical level). Unfortunately, three vacancies now exist 
in the Soils Department. Until these vacant positions have been filled, additional 
necessary field correlation trials and follow-up studies can not be undertaken. 
Work will be concentrated on lab and greenhouse studies. 

Soil test summaries show that the farmers samples fall mainly in two groups: 
those that contain less that 20 ppm P and those that analyze +100 ppm P. 

M.Potash Analyses and Critical Levels: 

It appears that the critical levels for K for those soils derived 
from volcanic materials lie somewhere between 78 and lc5 ppm K (1 : 5 soil to N.C. 
extract ratio). Results of last years wheat trials (48 to 60 bushel production) showed 
significant responses to KzC. The soils in these studies, with the exception of one 
that analyzed slightly less than 100 ppm K, all had K levels between 100 and 125 ppm. 
The greenhouse correlation study previously mentioned shows similar results though
analyses of the data is still not completely finished. Low plant tissue K contents 
have been frequently found in fields where soils tested 78 to 100 ppm K. Soil test 
summary results show that farmers soils fall into three general groups: those 
analyzing less than .50ppm K; a larger group in the range from 100 to 125 ppm K 
and a third group that has +300 ppm K. 

IV. Impact Soil TaestinyP.rogra.ms for Fertilizer Need Evaluation: 

Soil sample analyses for N, P, K, Ca+Mg,L Al and pH have been 
completed for the more than 1,000 farmers soil samples collected over a 400,000 
hectare area of the Guatemalan uplands during the Impact Soil Sampling drive to 
gather fertilizer-need information to increase food crop production. One composite 
smple was collected for every 100 hectares in the state of 9uezaltenango and one 
composite sample was callectedfor every 1000 hectares in the states of San Marcos, 
Huehuetenango, Solola, Totonicapan, El "uiche and Chimaltenango. The total area 
sampled contains 33.5%of the arable land of Guatemala. It is also the most densely. 

http:TaestinyP.rogra.ms
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populated. The population, mostly pure Mayan indian, varies in densifty from 
80' to 100 people per square kilometer.. Over $500,000 dollars is invested in 
fertilizer there but yields on the average are very low. Basic food crops adapted 
toa low mountain wet-dry to moist climate, such as corn, wheat, beans, potatoes 
and vegetables, are grown throughout the area on farms averaging less than 2 acres 
each. Cur objective is to substitute fertilizer for land in this area. Preliminary 
data showing that this can be done is presented in the following sections. 

Participants in this Impact Program included: The Minister of Agriculture, Sr. 
Francisco Montenegro Giron; The National Soil Fertility Program, Soils Department 
and Laboratory; The Agricultural Extension Service; The Indian Development 
Service; and, the Division of Investigations of the DGIEA, Ministry of Agriculture. 
The Salvadoran Soil Fertility and Analyses Program, Research and Extension 
Division (DGIEA),. National Agronomic Center (CNA), Ministry of Agriculture, 
El Sal,,ador also actively participated in the sampling drive as did the International 
Soil Testing Project, Northern Central America Office, N.C. State University-
Agency for International Development; The American Potash Institute, Northern 
Latin America Cffice; and, the Agronomy and Extension sections of the National 
Wheat Growers Cooperative. 

The soil fertility data is being organized by soil series,and N-PzOs-KO needs according 
to weighted average treatment of the soil test results for the cultivated areas are being' 
calculated, so that private companies and farmers Co-ops can have the fertilizers 
needed available in local distribution centers throughout the region. An example of 
the form being used is presented for one of the mont important soils of the region 
in Table 12. 

TABLE 12. Example of Calculation Form Used in Preparing the Report on 
Fertilizer Needs in the Guatemalan Altiplano - 1969. 

Prepared by the National Soil Fertility Program, DGIEA, MAg., La Aurora in 
Cooperation with the International Soil Fertility Project, N.C. State Univ.-AID. 

QUETZALTENANGO ("e) soil series. 
Area covered by soil series: 21,987 manzanas (1.6 acres). 
We estimate that approximately e1,9wi7 manzanas or 100 %of the Soil 
Series area is cultivated. 3s7 sOu.amples from the cultivated area have 
been analyzed bythe Natioal-il 'erflityProgram Laboratory during the years 
1966 through 1968. The summdiry of these results and our estimate of the total amounts 
of N, P2 , and I 2C needed to obtain yield goals of 100 cwt of corn and 60 cwt of wheat 
per manzana in the area is presented below. 

PLANT NUTRIENTS N-PzOs-5KO ul Samples Weighted Ratio 
Phosphorous 

(P) 
Potash 

(K) 
Ratio 
Needed 

in each 
Category PZ0 5 KiO 

Deficient Deficient 2-4-4 1.9 0.08 0.08 

Deficient Adequate 2-4-1 71.3 Z.85 0.71 

Adequate Deficient 2-I=4 0.3 - 0.01 

Adequate - Adequate 2-1-1 26.5 0.26 0.26 ' 

WEIGHTED NEED RATIO N- Pg - KzC I - 1.60 - 0.53 

Quintales (cwt) per manzana (1;6 acres) N suggested for yield goal of 100 cwt corn 
per manzana = 180 lbs ; for yi "1dgoal of 60 cwt wheat per manzana = 105 lbs N. 
Total amount of plant nutrients needed to adequately fertilize the entire cultivated 
area if in: 

Nitrogen (N) F..hophorpus-Pz OQ) Potash (KC) 
CORN 39, 580cwt (1980tons) 63,330cwt(31b6tons) 10, 980cwt (1049tons) 

WHEAT 23,090cwt(l155tons) 36,940cwt(1847tons) 12,240cwt ( 612tons) 
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The report on fertilizer needs in each soil series is accompaniedby the following 
explanatory material (Table 13). 

.ze"ABLE13. Explanatory Material to Accompany Sof :Ser esReports on Fer t 

Needs in the Guatemalan Altiplano. 

The tables summarize soil sample analyses from the first of July, 1966 through 
1968 and present our suggestions for fertilizers for wheat and corn in accord with 
each analytical condition. The yield goals of 60 cwt of wheat and 100 cwt of corn 
per manzana (equivalent: 60 bu wheat and 100 bu ccrn per acre) imply other good 
management practices in addition to the correction of plant nutrient deficiencies. 
A.n-ng these are adewoate plant population (Z8,000 plants per manzana for corn) 
and pest control. Thie total quantities of Nitrogen (N), Phosphorous (PZ0s) and 
Potash (K2C) recommended includes all broadcast, at planting and side dressing 
applications. In deciding which formulas and what quantities of fertilizers to use 
in accord with each soil analysis condition the following factors should be kept in 
mind: 

1. Each farmer must have his own soils analyzed to determine which fertil­
izers he needs. 

Z. The data summarized show that there is no such thing as a general soil 
fertility level in any of the soil series studied. There are no general 
recommendations for fe.'tilizers that will fit all farmers needs. The use of 
general fertilizer recommendations must be discontinued. 

3. About half of the Nitrogen must be applied to the crop at planting time. 
The other half should be applied following planting tine but before flowering. 

4. In the case of severe Phosphorous deficiencies, we recommend applying 
:phosphdrd1_-Fs inbands. It may also be economical to broadcast about half of 
thePzO5 and plow or hoe it in before planting time. 

5. In the case of Potash deficiencies, we recommend broadcast application. 
In order to avoid salt damages, the quantity of N + K20 applied in bands at 
planting time should not exceed 180 lbs. per manzana. Because of this 
factor and due.to the lack of adequate fertilizer formulas, we recommend 
making a broadcast application before planting time of KCl, KZSO 4, or 
(K, ?MgZ(SC 4 )3 to correct severe potash deficiencies. In these cases, the 
Potash and Phosphorous should be mixed together Zbioadcast and then plowed 
or hoei "a, time. 

6. Crops need potassium before flowering time. Potassium does not move 
easily in the soil. This element, like phosphorous, should be applied at or 
before planting time. 

Other factors should also be considered. Among these are: 

1. Management rblity of the farmer. This can decide the total quantities 
of fertilizer which he should use but should not affect the ratio of plant 
nutrients emp.oycd. 

Z. Storage or marketing of some 5 times more corn and 4 times more wheat 
than is now being produced in the area.. This implys consideration of the 
effects of such production increases on unit values of wheat and corn. 

Table 14 shows the principal crops of Guatemala, average yields and prices and 
major production areas and acerages planted. On an average, the picture is pretty 
dismal. In many areas, more than half of the farmers are using fertilizers -- but 
most of them are obviously using them incorrectly. 
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TABLE 14. 	 Principal Crops of Guatemala, 1967 and 1968, Average Yields and 
Valties,'ExtensionP.lanted andPercent Fertilized. 

'CROP YIELDS (cwt per acre) 
and VALUE ($ per cwt) 

AREA PLANTED (acres) and 
% CF AREA FERTILIZED 

CEREALS 1, 939,500 acres 45% fertilized 
1icel6cwt $4.00 cwt 33,500 20. 

Corn 9 3.00 1,720,000 45 
Altiplain. 9 1,310,000 55 
Pacific Coast 

1st Planting 
2nd Planting

North 

11 
7 
4 

230,000 
(60,000)
180,000 

25 
0 
0 

Wheat 7 5.85 111,000 80 

LEGUMES Z86,500 10 
Beans, dry 6 10.00 263,000 10 

HORTICULTURA L 52,000 85 
.Potato 35.5 5.00 9,500 85 

TEXTILE 226,000 65 
Cotton 

lint 
cottonseed 

7.5 
11.5 

20.00 
2.00 

221, '00 75 

OIL CROPS 50,000 5 
Sesame 13 8.00 6,000 40 

OTHER CROPS 722,500 65 
Banana 55 2.50 47,500 85 

Cacao . 3.5 18.00 6,000 50 

Coffee, dry green 5.5 26.00 442,000 85 

Sugar Cane 25 tons 6.50 ton 75,500 60 

Rubber 9.5 cwt 15.50 cwt 5,000 5 

Tobacco, native 9.5 15.00 8,500 s0 

What kind of yields and profits can be obtained in some of these areas? Practicalcommerclil results (Table 16 A & B) obtained by farmers participating in the 
National Soil Fcrtility Evaluation Frogram show what can be done to increase farm 
profits and production in Guatemala. Many of the farmers producing these yields 
are illiterate campesinos. The 6reakdown of this data for temperate region corn 
and wheat and tropical region corn and cotton is presented in Tables 16, 17, 18 
and 19. 
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TABLE 1SA. 	 Effects of Following Different Systems for Fertilizer Use in Guatemali 

CRCP, ~VERAGE YIELDS (Bu per Acre) and NET PROFIT ($ per Acre), 
PRODUCTION (Bu COMMERCIAL PRODUCTION 
per Acre) and AREA General Fertilizer Fertilized According to 

PLANTED Unfertilized Practice Soil Testing Project 
(No Soil 'Analysis) Recommendations 

Corn, highlands -9 to i2 Bu per Ac. 15 to 20 Bu per Ac. 80 to 100 Bu per Ac. 
(15 Bu per Ac.) $16 to $21 $16 to $25 $112 to $161 

1,310,000 acres 

Corn,. tropical 8 to 20 Bu per Ac. 25 to 40 Bu per Ac. 75 to 100 Bu per Ac. 
Pacific coast 
(18 Bu per Ac.) $lto $36: -$14 to +$55 $7Z to$164 
Z31,000 acres 

Rice (Z6 Bu per Ac.) 20 Bu per Ac. 26 to 40 Bu per Ac. 60 to 80-Bu per Ac. 
33,600 acres $46 $49 to $81 $103 to $168 

Wheat (iZ Bu per Ac.) 4 to8Bu per Ac. 1Z to.,16 Buper Ac. 48t0 61Bu per Ac. 
111,000 acres $14 to $Z9 $3to$38 . $133 to $185 

Potato, irish 40 Bu per Ac. 59 Bu per Ac. 450 to 600 Bu per Ac. 
(59 Bu per Ac.) 

9,500 acres 

TABLE 15B. 	 Summary of Effects of Following Different Systems for Fertilizer Use 
in Corn, Rice, Wheat and Potatoes in Guatemala. 

* 	 PRACTICE FOLLOWED 
Use of General, USE CF FER=TILL;ER CCORDINCm TO 
Fertilizer Practice PROJECT RECOMMENDATIONS 

EFFECT UPON Compared with Using eompired with Compared with Using
No Fertilizer Using No Fertilizer General Practice 

Yields -:0.Z5 to 5 - fold 3 to 15 - fold 1.5 to 10 - fold 
increase 	 increase increase
 

Net $ Retur-ns :$50 loss to $ 46 - $35to $157 $ 15 to $178 

, per Ac re gain - greater 	 greater 
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TABLE 160 Evaluation of the Economic Value of Different Systems of Fertilization 
Used in the Production of Corn in the Guatemalan Altiplain (1,310,000 
acres planted, 55% fertilized). 

UNFERTILIZED GENERAL 
PRACTICE 

FERTILIZED 
ACCORDING TO 
SOIL TEST 

Yields (cwt per acre) 5.5 to 7 9 to 12 48 to 60 

Gross Value at $3.00 cwt $16.50 to $21.00 $27.00 to $36.00 $144 to $180 

Fertilizer Use and CostN - P&O6 -kQO 
0-0 - 0 

54 -54 - 0 - $10.80 
*NPK test 

91 - 17 
110 -110 
97 -42 

- 36 
- 54 
-42 

DDA 
DMA 
DAA 

$8.90 
29o45 

$17.15 

Cost of Soil Test $ 0.25 

Seed $ z.00 

NET PROFIT PER ACRE $16.50 to $21.00 $16.Z0 to $Z5.20 $11Z.30 to $160.60 

Range in.Formers Net Return 
per lertilizer Dollar for 
Profits (Losses) He Produces 
Above Those of Farmers Not 
Using Fertilizers ($0.44) to $0.8.1 $3.10 to $8.40 

FARMERS LOSS PER ACRE. 
A. If He Uses No Fertilizer $91.30 io$144.10 

B. If He Uses Fertilizer But 
NOT on the Basis of Soil 

$87.1 0 to $144.40Test Recommendations 

http:io$144.10
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Evaluation of the Economic Vdlue of Different Systems of FertilizationTABLE; 17. 
,,Used in the Production of Wheat in the Guatemalan Altiplain (111,000 
,-acres planted, 80% fertilized). 

FERTILIZEDUNFERTILIZED GENERAL 
PRACTICE ACCORDING TO 

SOIL TEST 

Z.5 to 5.0 7 to 9.5 29 to 36.5Yields (ewt per acre) 

$14.60 to $29.25 $41.00 to $55.60 $169.60 to$ 2 13 .50
Gross Value at $5.85cwt 


Fertilizer Use and Cost 
02
N PzOs " 


$ 5
0- 0 - o-
73 - 48 - 0
 

NPK test
 
$36.40


110 - 163 - 54 DDA $29.45
110-108 - 54 DMA 

$28.10


110- 51 -51 DAA 


$ 0.25

Cost of Soil Test 


NET PROFIT PER PCRE $14.60 to$29,25$23.ZSto $17.85-$132.95 to $185.15
 

Range inFarmers Net Reiturn
 
per Fertilizer Dollar for
 
Profits (Losses) He Produces 
Above Those of Farmers Not
 
Using Fertilizers---------- ($0.34)to $1.31 $2.85 to $6.7
 

FARMERS LOSS PER ACRE
 
A. IfHe Uses No Fertilizer $103.70 to $170.55 

B. If He Uses Fertilizer But 
NOT on the Basis of Soil
 

$95. I0to $161.90
*Test Recommendations 

http:17.85-$132.95
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TABLE 18. Evaluation of the Economic Value of Different Systems of Fertilization 
Used in the Production of Corn in the Guatemalan Pacific Coastal 
Plain (231,000 acres planted, 25%fertilized). 

UNFERTILIZED GENERAL FERTILIZED 
PRACTICE ACCORDING TO 

SOIL TEST 

Yields (cwt per acre) 5 to 12 15 to 24 45 to 60 

Gross Value at $3.00cwt $15.00 to $36.00 $45.00 to $72.00 $135.00 to $180.00 

Fertilizer Use and Cost 
N Pz05 - &0O 

- 0 - 0 
36 -36 -36or $10.90
 
54 -54 - 0 $10.80 

NPK test 
75 -58 - 0 DDA $15.10 
75 -58 - 0 DMA $15.10 
79 -24 - 0 DAA $11.75 

Medpntzation and Others $ 0 to $4.20 $4.20 to $48.00 $4.20 to $48.25 

NET PROFIT PER ACRE $10.80 to $36..00 ($13.90) to $57.00 $71.90 to $164. On 

Range in Farmers Net Return 
per Fertilizer Dollar for 
Profits (Losses) He Produces 
Above Those of Farmers Not 
Using Fertilizers ---------- ($4.58) to $4.28 $2.38 to $13.03 

FARMERS LOSS PER P.CRE 
A. If He Uses No Fertilizer $35.90 to $153.20 

B. If He-Uses Fertilizer But 
NOT on the Basis of Soil 
Test R-commendations $14.90 to $177.90 
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TABLE 19. Evaluation of the E'conomic Value of Different Systems of Fertilization 
Used in the Production of Cotton on the Guatemalan Pacific Coastal-
Plain (221,000 acres planted, 75% fertilized). 

UNFERTILIZED GENERAL FERTILIZED 
PRACTICE ACCORDING TO 

- SOIL TEST 

Yields (cwt per acre) 

Seed Cotton (100%) 3 to 9 18 to 24 30 

Lint.(35%) 1 to 3 6 to8.5 10.5 

Cottonseed (56%) 2 to 5 10 to 13 17 

Base Used 
Seed Cotton at $7.00cwt 6 .130
 

Lint at $20.00cwt 2 7.5 10.5 

Cottonseed at $2.00 cwt 3.5. 12 17 

Gross Value $42.00 to $ -47.00'1 $147 to $174 "$210 to $244 

Fertilizer Use and CostSN-POs-IaO
 
0- 0 -C 0 ­

30 - 44 - 17 $11.45 
67 - 103 - 12 $Z2.10 

NPK test 
91 - 155 - 108 DDD 
 $32.65
 
91 -l44- 36 DDM 
 $31.45
 
91' - 100- 50 DMA $37.95
 
91 -36- 14 DAA 
 $18.50.
 

Mechanization and Others $99.00 $129,00" $129.00
 

NET PROFIT PER ($52.00to5
ACRE $7.00) ($4.10)to $33;55 $48.35 to $96.50
 

Range inFarmers Net Return 
per Fertilizer Dollar for. 
Profits (Losses) He Produces 
Above Those of Farmers Not 
Using Fertilizer ----------- - $2.17 to$7.91, $3.07 to $8.30 

FARMERS LOSS PER .CRE 
A. If He Uses No Fertilizer $100.35 to,$153.50 

B. If He Uses Fertilizer But 
NOT on the Basis of Soil 
Test Recommendations $$1.4.8 to100.60.. 

http:to100.60
http:to,$153.50
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Field work has ended and soil sample analyses have been completed for an impact
soil testing program ordered bythe. Minister of Agriculture for the Zacapa-
Teculutan horticultural area, over 400 composite farmers 'samples were collected. 
The Minister of Agriculture, in a televised program, has announced that such 
soil testing programs will continue. Plans are to sample the Pacific Coastal
 
Plain and Pacific Slope this year.
 

V.. Fertilizer Guide Sheets; 

New fertilizer guide sheets have been prepared for corn and

sorghum and for wheat and dryland rice (Tables 20 and 21). We are as yet unable
 
to justify on the basis of experimental data a separate guide sheet for each of these
 
crops.
 

I have prepared a study of average crop production and wholesale price data for
 
Gaatemala to use in making economic fertilizer recommendations (attached).

Included in the study are common names in spanish and english, botanical classi­
fication, average yields and wholesale value per manzana and per hectare plus

wholesale price for more than 140 crops grown in Guatemala. USAID Guatemala
 
has requested 300 copies (distributed) of this report. It has also been sent to
 
ROCAP-AID.
 

VI. Soil Fertility Evaluation: 

At present growth rates, Guatemalas population will increase
 
from 4.5 to over 12 million within the next thirty years. Unexploited areas of
 
potentially productive land are practically exhausted in Guatemala. And those that
 
do remain are located in the humid tropical lowlands of northern Guatemala. In
 
cooperation with USAID-Guatemala, FAO-FYDEP, INTA and the Ministry of Agri­
culture, we have studied the physical capabjgities of agricultural production and 
are now studying the fertilizer needs of these areas. To date, 1144 samples have 
been collected by various agencies from these areas and analyzed: all were 
deficient in nitrogen and only 3.4% had adequate levels of both phosphorous and 
potash. Over 90 percent were severely deficient in phosphorous and nearly 50 
percent were severely deficient in potassium. A field correlation study in 
savanna soils of the Peten raised yields from 3 to 61 bushels of corn per acre: 
liming, N, P, K, and minor elements were all needed to produce the 61 bushel 
yield; poor variety and severe sulphur deficiency were responsible for the less than 
100 bushel yield. In these areas, scientific guidelines must be followed. More 
than 200 samples have been received from the AID-MAg Impact Rice Program area ­
in Northern Guatemala, none of these samples were adequate in both phosphorous
and potash; 97.5%were severely deficient in phosphorous and 700 needed corrective 
applications of potash. Commercially produced yields of rice from this area, using
the recommended fertilizer practices plus good seed and post control have averaged
60 bushels per acre with some instances of 80 bushel yields. 

The following soil test summaries have been completed:
1. Summary by Physiographic Area, Soil Series and Physical Capacity for 13,244
samples analyzed from 1July 1966 to 1 July 1968 (prepared by J.L. Walker AJ.A. 
Gonzalez); . 
2. Summary for entire country (1 July 1966 to 1 July 1968) by physinal capacity 
(soil depth, slope, drainage, limits to root penetration) (prepared by Walker, 
Gonzalez and K. J. Daley, Peace Corps volunteer working with the program);
3. Summary of soil test results by physiographic area and soil agricultural
capacity for 13,Z4 farmers samples analyzed from 1 July 1966 to 1 July 1968 
(prepared by Walker, Gonzalez and Daley). 

Work is nearing completion ,on the summary by crop for the entire country; by crop
within each physiographic area and by crop within each soil series area. A summary
has been rough drafted by Dr. Al Plant of.plant nutrient deficiency distribution by
Municipio and by rainfill area. When completed, these summaries will contain all 
of the soil test data to the end of 1968. 



TABLE 20. F.ertilizer Guide Sheet for CORN and SCRGHUM. National Soil 
Fertility Program DGIEA -MAG, Guatemala 

,Prepared by: Gonzalez, Walker, Plant 
Date: 292 69 Review Before: 29 I 70. 

" Element P 0-0 T A S S I U M (K) : NCTES 

: Suggetsions are in ibs," 
of N-PzCs-KaC per acre. 

, 

-

:;N - FaCs - K 2 C to apply when Soil 
: Test Value is: 
:: 

DEFICIENT MEDIUM ADFCUATE 

: Suggested rates are for 
yield goal of 100 bu per 

: acre. 

-. . 

: 
" 

FIB 
H 

S 

:DEFICIENT 
: 

U-3 UC 
lAP 36 - 72 - 72 Ap3.6 - 72 - 7 
[SDI* 50-0-0 SDI* 50-0-0 
iSDZ** 24-0-0 'SDZ** 24-0-0" 

---- ---
PP 36 - 7-
SDI* 50-0-0 
SDZ** 24-0-0 

: BC t: Broadcast and 
36: plow inbefore 

:planting. 

: 

P: 
.

C 
t3'7a-1T3 C----0'--------

17 -'Z--17-
........ 

T ---
-­,-......... 

3- -
-: 

: AP = Ppply at planting,
: 5 cm. below and 5 cm. 

to side of seed. 
R MEDIUM AP 36 - 72 - 721 F36-72-72 " AF36-72-36 

SISDI*
-U." : 

50 - 0 - 0
SD2** 74 - 0-0 

SDI* 50 - 00
SD2** 24 - 0 -0 

SDI* 50 - 0 -0
PD2** 24 - 0 - 0:': 

: SD = Side dressing.
: SDI*'30 days following,planting (for corn, when 

. 

CZ :ADEZUATE 
* 

Ta-I a
-,f • •-----: 
AP 39 - 39 - 60 
SDI* 46 - 0 - 0 
SD** 25- 0 -0 

T0 6-72 

AP 36 - 36.- 36 
SDI* 50 - -0 
SD** 24 - 00 

!AP 36-36 - 36 
!SDI* 50 - 0 - 0 
SD2** 24 - 0 -0 

: plant-has 8 leaves).
SD0** shortly before 

:flowering. 

cis 



TABLE 21. Fertilizer Guide Sheet ,for-.WHEAT and DRYLAND RICE. National Soil Fertility Prga DIEA Mg Guatemala 

Prepared by: Gonzalez; Walker, Plant
 
Date: Z9 169 Review Before:29, 170.-.
 

: Element P C T A S S I U M (K) : NCTES 

-. • Suggestions are in-pounds of 
"o-app ywhen Soi N 

: Test Value is: 
ADEQUATE : Suggested rates are fora yield goal 

: : N - - K 2 0 -zOs -Pz0s.-K&C per acre. 

DEFICIENT MEDIUM 
,- -- 2.- - - -=75: -- u - bf 60 bu per acre 

BC = Broadcast and plow inbefore,' 
AP 38- 75- 38 : planting•:p DEFICIENT . F 3232- 50 - AP 38- 75- 75 SD - 0 -. 0"34
:.-0-0 


SD 34- 0S- 0 SD*334- ' , AP= Applyat planting 
,.-:-3 .!- r,-'r, -- ' _o-±_._---I-- ---- -" 5 Tj-'"-- ----------_ 

SD* =-Side dressing or top dressingP i:P:S - 3 ­
30 to 45 days after planting.­: H : , 

: - AP 6Z AP38- 75- 75 AP38- 75- 38:MEDIUM 40 -40-


-SD* - 0 -0 SD.tZ8-0-0
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ll Technical Assistance 

Installed soil crusher. 400 soil'samples have been crushed in one day. 

Lab analyzed 3800 farmers samples in first three months of 1969 and for the 
last month has been analyzing 120 samples per day. As predicted. secretarial 
help is now the big bottleneck. 

Repaired and calibrated the flamephotometer and three colorimeters. 

Ing. Gonzalez and his staff, Dr. Al Flant of the 6merican Potash Institute and 
I gave a crash training course to the two new Honduran technicians who are now 
in charge of the Soil Fertility Evaluation Program in Honduras. Ing. Gonzalez 
and his staff and Dr. Plant did an excellent job of training on the mechanics of 

SoILFertility Evaluation during the two weeks in March when the Honduran s were 
with us. We held numerous night-time and weekend sessions on running a soil 
testing laboratory, repair and trouble-shooting on el ectronic equipment; rapid 
analyses of soils; interpretation of results; fertilizer recommendations; and, 
greenhouse correlation studies. 

Prepared USMID Airgram on Coffee: Production Problems and Fertilizer Use. 

I. General Comments 

I had a very enjoyable visit with Jack P. Hanking, General Manager of radio 
station WELS, Kinston, North Carolina, during mid-March. We taped a radio 
broadcast featuring Ing. Jorge Gonzalez, Bob Linder (who is our Peace Corps 
Liaison man) and myself for North Carolina listeners from the Guatemalan Soil 
Testing Laboratory. 

As a result of a days conference given by Ing. Gonzalez and myself to the agronom­
ists of ANACAFE concerning the danger of using general fertilizer recommenda­
tions and the possible economic impacts of cooperating in the National Soil Fertility 
Evaluation Program, ANACAFE has agreed to furnish 20,000 soil sample cartons 
plus $300 per month (half to be used for salary support and half for the emergency 
materials fund) to the National Program. 

The last of the fertilizer company private labs has been closed witl MAEGLI 
now sending all of its farmers samples to the National Lab. This brings to nine 
the number of private labs closed since the inauguration of the Modernized 
multiple analyses soil testing laboratory on July 1, 1966. 



TA B)LE . 2. SALVADORAN SOIL FERTILITY AND ANALYSES PROGRAM 
MINISTERIO DE AGR'CULTURA Y GANADERIA,. 

,D.RECCION GENERAL DB INVESTIGACION Y EXTENSION AGRICOLA 

Secci6n de Suelos - Santa Tecla, 
C.A° 

El Salvador, 

;,RESULTS OF ANALYSES FOR PHOSPHOROUS (P) AND POTASH (K) FOR 1968. " 

Entire Republic; 

SoSampl% 

' 

.Nuberand 
s DD 

Samples 
4200 17 

(0.4) 

DM 

96 
(2.3) 

DA 

1477 
(35.2) 

MD 

1 

MM 

13 
(0.3) 

M 

Z78 
(6.7) 

AD 

1 

AM 

51 
(1.) 

AA 

2,"Z.66 
:(53.9) 

. Coastaiplan ''1905 
145.4) 

3 
(0.2) 

27 
(1.4) 

469 
(24.6) 

0 4 
(0.2) 

1Z9 
(6.8) 

0, L5 
(0.8) 

1258 -
(66;0) 

Coastal Mountain Range 1117 
(026.6) 

2 
(0.) 

ZS 
(2.2) 

485 
(43.4) 

1 
(0.1) 

" 6 
(0.5) 

77 
(6.9) 

1 
(0.1) 

Z7 
(2.4) 

493­
(44.2) 

Interior Valleys 759 
(18.1) 

4 
(0.5) 

19 
(2.5) 

340 
(44.8) 

0 3 
(0.4) 

48 
(6.3) 

0 7 
(0.9) 

338 
(44.6) 

. Central Mountain Range .279 
(6.6) 

1 
(0.4) 

11 
(3.9) 

108 
(38;7) 

0 0 17 
(6.1) 

0 J-
(0.4) 

141 
(50.5), 

Northern Mountain Range 113 
(2.7) 

7 
(6.2) 

12 
(10.6) 

64 
(56.6) 

0 0 7 
(6.2) 

0 1 
(0.9) 

22 
(19.5) 

- Unclassified 
at 

i7
(0.6) 

0 z
(7.4) 

11
(40.7) 

0 0 0 0 0 14
(51.9) 

DA - (P) Phosphorous deficient - (K) Potash adecuate 

AM. (P) Phosphorous adeqiate - (K) Potash medium 
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. EL SALV.DOR 

I_Re s e a r c h.
 

Ing. Salvador Molina, Headof the Soil Fertilit Evaluation Programfor El Salva-'dor,. reports that:. 

1. Soil rest - greenhouse correlation atudiesfor"the latest group of soils studiedgave excellent statistical correlations for phosphorous response at a criticai level.calculated to be 18 ppm P. Cate-Nelson graphs.are now. being prepared for this

data.
 

2. Liming'resulted in more P-fixation in three of the soil series for which fixationstudies were made. These soils, like similar soils In Guatemala, have pH's be­tween 5.5 and 7.0, fix as much as 800 Kg. F per Hectare and have very high ex­tractable Ca contents. Cnly three samples analyzed during 1968 had exchangeableAl contents greater than 0.5 me. per 100 g. soil. 

3. Soil sample analyses : ave been completed for the impact Program on the Obast­al Plain of El Salvador. A publication of the data is being assembled by Ing& Mi­guel Menendez of the University of San Salvador, Ing. Salvador Molina and myself.This publication will contain recommendations for fertilizer use and observationson the occurrence of plow pan in this large area (73,000 hectares) containing over
10% of the total arable land of El Salvador. In spite of widespread public opinion
that Nitrogen is the only element that gives a response in this area, of the 14Z1samples analyzee 69% were adequate in both P and K but 31% needed the applica­tion of P to correct deficiencies of this nutrient. 
 One percent needed correctiveapplications of both P and K. Soil test results gave excellent correlations withsoil series in this area. 

None of the plow pan samples had a bulk density in excess of 1.45. Nonetheless,plow pan does exist over much of this area. It is a matter of the amount of non­active porosity caused by the l'arge amount of pumice in these soils. In spite ofthe low bulk density of these zones, they are quite compact enough t6 block rbotpenetration below the upper 6 to 10 inches of the soil. Probably, a simple densityprobe would prove the most useful means of determining compaction that couldimpede root penetration in these areas. Bulk density figures by themselves do nottell you anything except that the guideline of+ 1.7 Db that we use in the U.S. can't
be applied here. 

4. Lg. Molina and his staff have prepared the 1968 soil test summary by physiog­raphic regions of El Salvador (Table ZZ). A large number of samples resultingadequate in both P and K is the result of nearly two and a half more farmers sam­ples being received from the Pacific Coastal Plain during 1968 than during 1967.To date slightly less than 55% of the samples received from that area are resulting':
adequate in both P and K. 
5. Ing. Salvador Molina and his staff have prepared a good illustrated bulletin onthe Soil Testing Laboratory. The publication contains pictures of the multipleanalyses equipment rnlus graphs and tables showing the origin of the farmers sam­ples analyzed during 1967 according to organization sending in the sample and crop
for which fertilizer recommendations were desired. 

II. Technical Assistance. 

The new soil crusher was installed and in operation three hours after my arrival.When I returned from Honduras I heard that 600 soil samples had been preparedin one day using the new equipment. p 
The Salvadoran Program has provided educational materials in the forta of,farmmodels showing how to take soil samples for the Programs of Guatemala, Hondu­ras and Nicaragua. These models have proven very useiul in-the training sessionsthat I have given in each of these countries. 
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*Work is underway on a great soil group map for the Republic. Soil fertility
evaluation results will be keyed to this map. 

The Soil Fertility Evaluation Laboratory has analyzed more than 4300 farmers 
soil samples during the first three months of 1969. This is more than the entire 
number of samples analyzed during 1968. The routine analytical system, in which 
each member of the laboratory staff is assigned specific duties according to the 
procedure I worked out last year, has proven very useful according to Ing. Molina. 
The lab was easily able to use this system to switch from analyzing 110 to analyzing
220 samples per day. The 220 sample per day analytical rate (which includes in­
terpretation and recommendations) was maintained throughout the month of March. 

I have repaired the laboratories colorimeter. 

I. General Comments: 

In spte of the v--ry highly complimentary remarks concerning the Salvadoran Pro­
,gram by Ing. Fernando Robles, FERTICA fertilizer company agronomist, I am 
concerned over the possible problems that can easily arise in the Salvadoran 
Program id"more secrdtarila help to work directly with the program is not.. 
provided. Two hundred samples analyzed each day represent half that many 
.letters. ',s has been amply proven in Guatemala, one secretary cannot possibly 
prepare this many letters a day and at the same time distribute soil sample carton 
and information sheets, receive the general public, answer phone calls and take 
care of requisitions and repart forms. 

HONDURAS
 

I. Research. 

Ing. Vladimiro Castellanos, Dr. Al Plant and myself have summarized all of the 
Honduras soil test data for the years 1967 and 1968. These data, on a Municipio, 
crop, and physiographic basis are being put into final form for publication. On 
the Caribbean Coast, includingthe Departments of Olancho, Gracias a Dios, Cor­
tez, Santa Barbara, Yoro, ttlantida and Colon an average of 8 out of every 10 
farmers who have sent soil samples to the laboratory had soils deficient in either 
P or K or both. In the Western Central Region, comprising the Departments of 
Santa Barbara, Copln, Lempira and Ocotepeque, an average of four out of every 
five farmers sending in soil samples required the use of corrective applications 
of P or K or both. In the Pacific area, in the Departament of El Paraiso 8 out of 
every 10 samples were deficieti in either P or K or both; one of every two sam­
ples needed corrective applications of P or K or both in the Department of Valle; 
and, in the Department of Choluteca, 3 out of every seven samples analyzed low 
in either P or K or both. Nearly half of the soil samples analyzed come from the 
Choluteca region. This seriously affects the soil test summary for the entire 
country though it does reflect the picture of the farmers presently using fertilizer 
fairly enough. Conclusions regarding the potential plant nutrient needs of areas 
that are now using very little fertilizer must await more samples. Probably, an 
Impnct Soil Sampling Program similar to those mounted in Guatemala or El Sal­
vador would be the most effective means for quickly ascertaining the plant nutrient 
status of these areas. To appreciate the impact of the Choluteca area on the soil 
test summary data, consider the following: for Choluteca, during the years of 
1967 and 1968, 1Z93 samples came from fields that were planted to cotton. Of 
these samples, 65.2% had adequate P and K levels, requiring the use of N-P 2 03 -
KaO in a 2-1-1 ratio; 16.5% were deficient in phosphorous but adequate in potash 
and required the use of a 2-4-1 rato; 12.7%were deficient in both P and K and 
needed the use of a 2-4-4 ratio and 5.6%had adequate P but low K, indicating the 
need of a Z-1-4 ratio. Soil Samples falling in this lat group generally indicate 
improper fertilizer use. Also, within the Choluteca area, 352 samples came 
from a special study area in an INA zone. 92% of these samples had adequate 
P and K levels. 
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1LTechnical A ssistance. 

Two weeks were spent with Ing. Vladimiro Castellanos, Head of the Honduras Soil 
Fertility Evaluation Program, and members of his staff presenting a series of six 
training sessions whose theme was "Soil Fertility and Analysis for Greater Eco­
nomic Returns". Technicians from DESARRURAL, the National Development Bank, 
Peace Corps, General Directorate for Agriculture of the Ministry of Natural Re­
sources, National Agrarian Institute, and agronomists with fertilizer companies 
participated. During this visit, the areas of Choluteca, Juticalpa, Tegucigalpa, 
San Pedro Sula, La Ceiba and Santa Rosa de Copan were covered. 

Emergency measures have been taken to keep the Honduran Soil Fertility Program 
functioning following the sudden departure of the two key project lab leaders for 
other positions. The two new technicians for the Soil Testing Lab and Fertilizer 
Recommendation sections of the Honduran Program traveled with me to Guatemala 
on my return trip from Nicaragua. In Guatemala, they received the intense training 
previously detailed. While they were in Guatemala, we repaired the Honduran Labs 
electronic equipment. Following this, the Honduran equipment was calibrated 
against the Guatemalan equipment and the backlog of Honduran soil samples, which 
we also brought with us, was analyzed by both the Guatemalan and Honduran tech­
nicians. Control samples for Honduras were also analyzed to be used in putting 
the Honduras lab back into operation. We then returned to Honduras: multiple 
analyses equipment was repaired and put into operation as was the new soil crusher. 
New attachments were made for the Colorimeter and Flame Photometer which should 
greatly speed the analytical work involving this equipment. Arrangements were 
made through Mr. Carrol Deyoe, Development Officer for Agriculture, USAID, Hon­
duras so that in case of future emergency situations arising in the Honduran Program, 
Ing. Castellanos can communicate directly with my office using STRATCOM facili­
ties. Most problems will probably be solvable in this manner though I anticipate
that much more attention will be necessary until such time as sufficient trained 
personnel are available in Honduras to keep the Honduran program from bogging 
down. This trouble could have been avoided had the Ministry of Natural Resources 
allowed its personnel to participate in the summer seminars offered by our project 
instead of allowing three years to pass since last sending technicians to these training 
sessions. 

III. General Comments. 

Comparing 1968 with 1967 (Table 11), every country except Honddras in the Northern 
Central America region showed an increase in number of farmers soil samples 
analyzed. Unstable budgets for both years made it difficult or impossible to obtain 
when needed expendible items such as soil analytical reagents, sample cartons and 
repair parts and maintainence of laboratory equipment and vehicles. Lack of funds 
for training the technicians responsible for the success of the program plus poor 
coordination of program efforts, particularly with the extension service (DESARRU-
RAL), all contributed to the poor 1968 showing of the Honduran Soil Fertility Program. 

This proves one again, if more proof was needed, that farmers demand prompt and 
reliable service in soil fertility evaluation analyses. If they don't get it from their 
Ministry of Natural Resources Laboratory, they will go somewhere else. You can 
have a well-equipped and well-staffed laboratory but a laboratory is not a program. 
The Honduran program must be able to count on quick and sympathetic action on the 
part of the top-level Miaistry of Natural Resources officials. Without this support 
it will surely fail. The economic impact of good Soil Fertility Evaluation Programs 
is well established. Enough evidence is available from Honduras to clearly show 
that serious plant nutrient deficiencies occur in every important agricultural area 
of the country. Low yields from other parts of the country from which no soil sam­
ples have been received suggest that in these areas, also, nutriert deficiencies are 
severely limiting crop production. The economic implications of decisive positive 
action on the part of the MRN in support of the Honduran program when multiplied 
by the number of farmers and applied on a national scale are immense compared 
with the present sorry state of agriculture in the republic. From another point of 
view, for most farmers the soil sanples he sends into the laboratory and the fer­



tilizer recommendations he receives based upon the soil fertility status of those 
samples represent the only contact he has with the Ministry of Natural Resources 
during the entire year. 'What support will he give to the MRN when the fertilizer 
recommendation from "his" laboratory results in more money in his pockets? But 
what does he think when weeks or months go by and no reply is received to his re­
qcest for Soil Fertility Evaluation and Recommendations? Can he be expected to 
understand that the only two technicians trained to run the program have left for 
other positions and that there are no experienced persons to replace them? Can 
he understand why, instead of insuring that the program would not lack well­
trained and experienced technicians to keep it running smoothly, the MRN has sent 
no one for three years to the training seminars on Soil Fertility Evaluation given 
each summer by the International Soil Fertility*Project? 

NICARAGUA 

I. Researc h. 

Ing. Ramiro Montes, Head of the Nicaraguan Soil Testing Program, has done an 
excellent job of summarizing the soil analyses results for 1967 and 1968. We have 
broken these results down by zone, major crop areas from which the samples came 
within each zone and Department. The summary of analytical results, which is 
attached, was prepared for use during a series of 8 conferences I gave in Nicaragua 
during February and March. 

During the course of the conferences we had the opportunity to see how many sub­
samples were really needed to make a representative composite sample of a farmers 
field. Four different fields were sampled. Samples comprising one, two, four, 
eight, sixteen and twenty-five cores were collected from each field. In every case, 
25 cores were needed to make a representative composite of the field. A lesser 
number of cores gave results that rangedfrom 6.2 to 6.8 in pH, 13 to 51 ppm P, 
and from 220 to 320 ppm K within a single field. 

Serious potato production problems exist in the Department of Jinotega. A confer­
ence was given to potato growers from this area. Prior to this, the Extension Agent 
from the Ministry of Agriculture collected samples from several potato fields in the 
area. The results of this sampling were interesting. Most of the potato growers
had never sent samples in to be analyzed. Rather, they had been using 1-2-1 
fertilizers for a number of years. 41.77%of the samples were deficient in both 
phosphorous and potash; 41.7% were high in phosphorous and deficient in potash 
and 16.6%a were adequate in both elements. No samples were found that were low in 
P and high in K. The summary for the department (334 samples) showed 63.10 
deficient in both P and K, 10.5% high in P and low in K, 11.1% deficient in phospho­
rous and adequate in potash and 15./3% adequate in both elements. With more than 
80% of the potato growers fields running deficient in P or K or both, it is not sur­
prising that the growers are finding that their yields are uneconomical. 

II. Technical Assistance. 

Three weeks were spent during February and March with the Program in Nicaragua. 
Eight confe'rences were given in different areas of the country. Emphasis was on 
the poor economy of using general fertilizer recommendations and on the economic 
impa.,ts possible through a national soil feitiity evaluation program. Ing. Luis 
Osorio, the Director of the A"Igricultural Consultation and Training Service of the 
Ministry of Agriculture, and his very able assistant, Ing. Claudio Perez, did a 
fine job of coordinating these meetings. One of the important achievements during
this period in Nicaragua was the training of the more than 100 agricultural credit 
agents of the National Bank of Nicaragua and the members of the Extension Service 
on the importance of taking representative soil samples and the economic returns 
possible through applying the amounts and types of fertilizers recommended based 
upon soil analyses. Conferences were also given to the Peace Corps where John 
Smith Rnd Dave Leonard made excellent contributions to the discussions on how to 
Increase farm income through proper fertilizer use and other good agricultural 
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practices. The Minister of Agriculture, Dr. Alfonso Lovo C., attended one of the 
We had a highlynight conferences given for the extension service personnel. 

enlightening exchange of ideas and impr.essions on fertilizer use in Nicaragua during 
the several hours that the conference lasted. A special meeting was held for repre­
sentatives of the fertilizer industry. Attendance was good. As a result, we hope 
that industry now feels more a part of the National Program and will participate 
more actively in sending in soil samples, participating in fertilizer guide sheet 
preparation, and helping to point out and solve any bottlenecks that might develop 
in maintaining rapid and accurate soil fertility evaluation analyses services. 

lng. Claudio Perez seems to have the logistical problem of getting the soil samples 
into the lab well under control. He has worked'out with Ing. Roberto Rodriguez, 

Ronald Zelaya of the National Bank of Nicaragua a systemIng. Silvio Baez, and Ing. 
whereby soil samples are concentrated in regional centers (either National Bank of 

A vehicle from Ing. Perez'organizationNicaragua or Extension Service centers). 
passes by once a week collecting the farmers samples from each regional center 
at the same time dropping off the soil test results for the samples brought in during 
the previous week 

Several thousand soil samples have already been collected and analyzed during the 
cooperative Impact Program organized by Ing. Osorio's division of the Ministry 
of Agriculture in cooperation with the National Bank of Nicaragua. 

Ing. Mayo Vega, the new head of the Agronomy Department of the La Calera ex­
periment Station of the Ministry of Agriculture, is coordinating the correlation 
studies which are the indespensible r.esearch foundation necessary for the success 
of the National Soil Fertility Evaluation Program. In addition, he will be coordi­
nating the meetings necessary to improve the fertilizer guide sheets for important 
crops grown in Nicaragua. 

During my visit in Nicaragua, I also had an opportunity to work in the lab with Ing. 
Montes. The colorimeter was repaired, as was the Multiple Analyses pH meter. 
The phosphorous procedure was speeded up through a method making better use of 
the multiple analyses equipment. 
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PRQEIO BRUTO DML RENDINTO ALRICOMh 

(Average Crop Production and Average 

y

1CIO PC UMDD 
 POR MAYCR EN GUATFMA, CENTRA -"ERM 

Wolesale Price Data for Guatemala, Central America) 

1968 

Per (BY') 
Dr. Jams L. Walker, Regional Director" Ditornationma Soil Tosting Project


North Carolina State 
Univorsity, Raloih
Agoney for International Devololmont 

Cotraot oud-287 



INTROD UCT ION 

This table-is a first approxcimation in gatheiing data on general crop production aind values in Guatemala.It was propared for use experimentally in a system for making fertilizer rocaimondations acordingto three
factors: 

1. Correction of plant nutrient deficiencies shown by soil test results; 
2. Value of the crop to be produced, and;
 
3. How wall the farmer managesj that is, does his past performance suggest
he will be below, at, or well above average production levels for the
 

crop he plans growing.

As Cato* has demonstrated, adequate consideration of the last two factors plus costs of fortilisers canguide us on how much a farmer can economically safely invest to correct plant nutrient deficiencies, Thesoil test results and the crop needs can then guide our recommendations on how to distribute the fertilizer 
inv stment. 

An ittempt has been made to list the common names for each crop in both english and spanish and a short do­scription has been attempted for crops that are uncomon or unknown in the mainland United States. 
Were my
foresight as clear as my hindsight, I would have placed the word 
average,, in the colum titled "wholesale.

price' because for many crops (tomatoes are a good example) the price range may fluctuate greatly aroundthe average. My spanish and english speaking friends will realize, I hope, that I am neither language ex­pert, botanists nor agricultural econ--ist. I am, however, responsiblo for any errors or omission of factsin the data attached. Your criticisms and suggestions for modifications are welcome.
 

*Cate, Re B., 1STP/NGSU/AID csd-287. personal camminication. 



10 BJO-3 DEL R-I=EIM33M AGRICOLA Y'PREOO POE UIAD POE MMRO ]W GUAmAL.,-C& 98 
(AeaeCrop Production and Price:Data for Guatmal a, Central Amkd 6a. 1968) 

1)z, James-L., Waker, Interational Soll Testing Project, N.C. State Univ./AID-c 287 

Eavisado: 2/IW69 

Renduniento Bruto Promedio Valor Bruto Por 
Cultivo (crop) Nombre BotAnico (Average Production) Precio por Mayor Uiaidad (crop wholesale Value per)Nombres Commn (Botanical NaHme) Mz(l'6 acres)- Ha(2.2 acres) (Wholesale Price) (Unit) _msnzana(Mz),_Hectare(Ha) 

I. Fuentes para Nutricidn Th.nan(PoodComps): qqwt
 
A* Granos y Vegetales (Grains and Vegetables): 

Acelga (awiss chard) Beta vulgaris 85 qq 123 qq Q 3.oo Q* 2559oo Q, 369°oo 
jo. (garlic) A Ium ti n 68 98 15.000 - o2ooo 1470.00 

Alcachofa (artichoke), Cynara. Scolymus 
 20 29 209,o0 400.oo 580oo 
Apio (coery) 'Apium graveolen v. &lce 7 103 9.o0 639.00 927.oo 
Arroz (rice, drylap#) Oryza sativa 26 37 4.00 04,oo 148.0o 
rveja, Guioante (gren pea) Pisum sativum 10 14.5 6.oo - 60.o In.o
 
Avna (oats) Avena sativa 15.5 ­22 18.oo •279.oo 396.oo 
Ayote (crook-nccIr. squash; axmiwe) Cucurbita, moachata 47 68 2.50 .17.'50 170,oo

Berenjena.(egg plant) Solanum melongena 65 68 39oo. 195o0 - 282.oo 
BeZro (w,'ercress) Nasturtium officinale v. 

aquaticum; Horipa nastur­
tium-aquaticum 38 55 12.oo -456,oo .66o00
 

Bledo (amarantus;,pi&weed) Anarentbua op. 
 80 1.6 20"o 10. , 2320oo
 
BrcolI (broccoli) 
 Brassica oleracea v, ita­

lica 52 75 8.oo 416.oo 600*oo.0o 
- Camote; bataa (sweet potato) Ipomoea batatas 23 33 6eO0 138.,00 . .
 
Cebada (barley) 
 Hordeum vulgare 4 6 15.00 60.oc 90o0 

/ -ra usr a con la tabla !'Gufa p,ra hacer reconendaciones para Pertilizantes segdn Ganancia Esperada y Reaultafo do AnAlisis do xuestrca 
do Sualo", J.L. VUakor, 1968. 

http:600*oo.0o


Guatcnala-Promedio Brato del Randimiento Agricola (Contd.)
J.L. UWalker - IST/'CSU/AID 

Rendimiento Brxto PromedioCultivo (Crop) Valor Bxuto PorHombre Botdnico (Averege Production) Procio por Myor Unidad (Crop Wholesale Value per)Thxmbrcc. Comunos (Botanical lime) LTrz(1.6 acres) Ha(2.2 acres) (Wholesale Price) -(Unt)- Mmnaana(Mz) Hectare (Hai
Cebollc (onion) Allium Cepa 125 18 Q. 4.oo (cut) Q. 500.oo Q, 724.oo 
Conteui/h, fye) Secale cereale 6 8.5 ­

Chil'zcayotc Cri'acbprgourd. Sqoxash
fanLy, appears like terielonwith whito stripes) Cucurbita ficifolia 43 62 
 loo 
 43.00 62.00
 
Chile chamborote (redpepper, ta­bsco) 
 Capsicum frutescens 4.5 
 6.5 160,oo 720oo 
 1040.3o
 
Chile chiltepe (round hot popper, ppea-size) 
 Go frutescons v. baccatua 23 33 30oo 
 690ooo 990.oo
 
Chile chocolate (dark brown, dry

and bot) a. amma- accuminatn 8.5 12.3 55.oo 467o50"6 676.50Chile ginque (dry, red nd hot) C. annutn vr. longum 40 58 75,oo 
 300.oo 4350.ooChile jaiba O.ap. 40 58 75.oo 3000.oo 4350.oo 
Chile Jalapefo (green, hot; for 
Jalapefjia) C. pubescens 
 30 43.5 30.oo 
 900.00 1305.000Chile pasa (for tamales) o.annu v. gross= 15 
 21.7 120.oo 1800,oo 2604.oo 
Chile pimionto (verdo)(bell orsweet pepper) C. anunm 80 3-15 7oo 560.oo 805.oo
Col de Brusolas (bruasels sprcltc) Brassica oleraces v. ge- 40 57.5 i0oo 400oo 575.,oo 

mifera
Coliflor (cauliflower) Brassica oleraceav, botryts 250 362.5 2ooo 500oo 725,oo
Colinabo (kohrabi) B. rapa; B. caulorapa 8 11.6 8*oo 64.oo 92.00
 
Ejote (beans, green or strng.) Pbnaeolus vulgaris 5 7o6 4.oo 20:00365Elote (sweet cob corn) Zea mays 40 57.5 8,oo 
 320.oo 46000,
Espinnca (spinich) Spinacia olercea 
 95 158 2,o0 190100 276.00
 
Prijol (dry, pinto, black, kidneybeaiw) Phseolus vulgaris 10 14.5 10oo 
 000oo 145,oo
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GuatemaLooPproraedio Brato del Rendini .ento Agricola (Contd.)JOL. Walker ISTP/IrWU/AID 

Cutivo (crop) R_ Bruto PromedjoRombre Botfdnico (Averege Production)Ilozbros Commes (Botanica. ame) UZ(1.6 acres) Hq(2.2 acres) 
Garbanzo (erm., garb==zo, chickpoa) Cicer arietiunn 5 qq. 7 qq. 
GUicoy (acorn squesh(seganted d );1,ptpkin, buzh squnh) Cucurbita pepo 38 55 

GUisquil (chayote; vcgetablo pear;chuchu; chri.tophine; nirliton) Sechium edule 
 80 116 
Hc.ba (curopean broad bean) Vicia faba 5 7 
Ichintal (guitsqunl root) Sechiun odule 
 6 9 
Izote, Plor de (yucc flover) Yucca elophantipes 30 43.5 
lechuea (lettuce) Lactuca sativa 150 217.5 
Lonteja (lentils) 
 lens esculenta 
 7.3 1005 
Maicil.o o Sorgo (sorghu6) sorrm. vulgare 8.5 12 
?kl-z (field corn) Zea mays 15 21 

al.lanea (tam,dasheenj yaut-a.; Colocasia antiquorum; 0.tanier) 
 esculenta; xanthosca sa-
gitfifoliun 150 210 

Merdp cacahiuate (peanuts) Arachis hypogeea 19 27 

Nltonate (huak tomato., ground- Physalis pubescens 60 87 
ijabo (turnip) chelTY) Brassica caupeetris 85 123 
Ocre u okra (okra) Hibiscus esculentus 25 35 
Pacya (flower of pacaya paln, Chcnaedorea sp. 17 24.6 
ear-corn shape) 
Papa o patata (white potato) Sol. tuborosum 59 85.5 
Pepino (cucunber) Cucumis sativus 
 84 122 

crojil (parsley) Petroselinum crisp. j P. 50 70 


hortense" 


Precio par Mayor Unidad 
(Wholesal~e Price) --(Unit) 

qqQ. 18*oo (cvt) 

3oo 

1.50 


12.oo 


10oo 

6.o0 


250 


18.oo 

2.75 

3.oo 

oo 
10.00: 


300 


2 50 


00' 


22000 


5oo 

2,50 

0.oo 

annento
Vlor Bruto par(crop Wholesale Value per 
Mazn~g)Hectare (Ha) 

Qe 90.00 Q. l2 6.o 

104.oo - 165.oo 

120oo0 174.oo­

600oo 84.o0 

78.0 117.oo 
l80.oO 2610o0m 

375.OO 5h.o 
13150 189,oo 

23.oo 33.00. ­
45.oo 6 . 

•
 
450.oo 630.ooL 
190.oo 2M0.-Go 

labooo 26 1.o0 
212 5 30750 

250.00 360.oo 

374.oo 
541U M 

295.oo 427.50 
210.oo 305.oo 

"0o"
 
500oo 700,00
 



-4­Guatemala-Promedio Bruto del Hendimiento Agricola (Contd) 
J.L. Walker - ISTP/NCSU/AID 

cultivo (crop) Rendinianto Brato PiromedioNombre Botdnioo (Ave Proution) Preclo par Naor Unidad Vaor T FuoHombres Commes Pr(Botanical Name) ( Wholesale-res) a(2.2 ares) (Wholeale . (UnI ).ric..Perulero (grlicquil variety, man staiz (ectarep(H)s nll, Sechiun edule var. 95 qq 138 4q Q. c6.25white, snooth) qq Q. 5 Q. 862.50 
Puerro (leek) (cwt)Allium pornm 12284 
 23.ooRAbano (radish) 1932.oo 2806.ooRaphanus sativus 52.5 6.ooRc--iolacha (beat) 

76 315.oo 456.00Beta vulgaris 80 116 2.oo 160.oo 232.ooRepollo o col (cabbage) Brassica oleracea v. capi­
tata 250 
 362.5 

Tomato (tomato) 1.50 375doo £Ial&.0.Icopersiecon esculentun; 
Solanum lyOopersicum 108 156.6 3.50Trigo (wheat) 378ioo 548.00friticun vulgare; T. aes­
tivwa 12Yuca (nanioc cassava) 

156 
17 5.85 72.ooManihot utilisaima 102.o226 3.ooZnabora"ia(carrbt) 468,oo" 678s0o0•Daucus carota 184 267 3.oo 552.00 801.o0 

IB. Pnautas (Prait)
Acerola (accrola, BarbadouVit-min C production) chorryj 

Malpighia glabra 5 7 5.bo 
 275,oo 385,ooAgtiac-tc, polta (avocado) Persea amerIcana,- P gra­
tissima 353 512 2824.ooAnona (blanca); chr-Lmoya (bullocks 

80 4096.00-hcart; custardapple; cherlnoya; Annona cherimola; A. aqua­sweet mesa; A. reticulata 105 152 46.oo 4830soo 6992.oosop)
 
Banaao (bus) a sapientwm; M. caven­

dishii 
 92.4 134 2.50 -231.oo 335*oo."Ccinito (atr-apple; both green endpurple; cainit0) Chrysophy-u_ Cainito 43.5Cereza, capull (cherr). 
30 46.00 1380.00Pruus Capuli, P. salicdolla 8.5 2001.0

12 15.oo
Chico 0 Chicc 127.50 180%ooZapoto (saipodilUa; Achras Zapota 15.5 41.70 646. :fruit of chvcdwng-gun tree) 
22 D 9750, 
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Guatemala-.Pronedi-i Bruto- del-Rendimient Agrlcola -.(Conxtd.)
J.L. Walker - ISTP/CS-./AID. 

-endiiento Bzto Promedio Valor Enito po .Cultivo (Crop) Nombre Botdnico (Average Production) Precio per Mayo1 -. (Unidad) Wholeae ValuoValop per 
Nabeoss- (Batanior-l Name) Mz(l.6 acres) Ha(2*2 acres) (Wholesale. price) (nt) Naa(QPWoal Vace per 

Ciruela (panich plum, red, snl, qq
 
smooth skin) Pnmus does-tic, :p "
 

sraicina 50 qq 72.5 qq Q. 8,oo Q. 
 400,oo Q, 0,o.
Coca (coconut) Cocos nmcifera -3760 iez"as 5452 naezas 4.ooAOo nuts 15050- 21.8.00 
razno; Pav!as, Helocot6n .(0L one .
 

peach native). Prunus Persica. 78 qq 
 3 qq 1090o 780.o.o 4 ' ooPresa (atrc'borry) Pragaria app. . 20 29 2000 -400oo 580.oo­
Gr--n.-& (poaegrannate). nica granatum 17 
 .24.6 .16.oo_ .2720o 39, 50
Granadilla (passion fruit) Passiflora lgulariJ- P . 

qua rengularis 43- -62 • Boo .774,0" 1l-6.oo
Guanzba; Guandbaa (SourSop) Anionnu-ricta 
 .5.5 8 ... 45oo 247.50 360.oo

Higo, higueras (fig) . Fcs Ca-lca 
 10 14.5 "10.00. " :- 0 145.0o 
Injerto, Lager-to, zapote verde o 
Raztul (ingerto zapuyul; green ser­
pote; smooth green skin, red-orange

flesh) Clocarpma virido 3.38 200 
 10-O.oo 138.--. 2000 
Jocote, Joba (Spanish plum, yellow.
houbin Spondisa amabin, S... u 10 232 . 25.o0 4000-o-i5800oo 
Jocote corona (Spmaish plum, rod,;adbin;
 
rough red skin)- 1pondics purpurea 710 .14.5: 246o 
 22D.oo 3CoLin. (line, sweet) trus nedicalnetta 421, .. 

Ln a . C pp. 3oo 261-.o 378.oo .,. 
Limdn.(ine, sour) . nodica acian; C aur"n..­

tifoli .
 90. 130.5 4.15 . ' 5i SO4 
LC Ree (Juceim) C. nedica; C. l 8 41 5.o 405,oo -0 585,oo
M.y (zapote n. apple).mey,NOea 80 300oo00 .Cnaomer .55 U00Ooo.- 2400.oo 
Mand-r-In (tangerine; mandarine) Citrus reticulata 50 7205 6° - ­ 300. . 35.oo 

-ng I&o (a rngo) .. •d n indica 1 . 4 5 0 0 " :: - :. -era c 0.1150 " 217.5 . .. ." . .. .. ... '3. ..... 
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Guatermu'1aD-Pr&nedio Bruto del Rendiniet Agricola (ot. 
J.TL. W .lker - ISTP/NCSU/AID 

W 
Cultivo (Crop) Nombre Bot&nico (Average Production) Precio pr Mayor Unidead (Crop Wholesale Value per) 

loubres Conuncs (Botanical Name) *Mz(l*6 ncres) Er(2.4 acrea)(WhlesolePrice) (Mat) *=nzndliz) Hectere(Ha). 

7mRenden±t0 Buo Pxozedi0 Vlor B.uto par 

Menzan-, (apple) Pyrus malus, N Iu syl- 17 

vestris 150 qq 217.5 dq Q* 10.oo (cwt) Q 1500soo Q. 2175'oo 
?nzanu1l.a (crab-apple).- Crataeguas pubescens 100 145 30.0o 3000.00 4350.oo 

Mar-6n, jocote (pxaon, cabalie 
fruit) Anacardiun ooeidentale 42o5 61.6 3.oo 127.50 185, 00. 

Mel6n (musk melon) Cucunis Mel& 80 116 5.00 400oo 580.00 

Membrillo (quince) Cydonia vulgaris; i. oloSa 16 23 700 12.oo 161.oo 

Mora, z=zzn (blackberry) Rubus app. 6 8.7 8.0 48.o - 69.$D-

Nance (nanche; golden" spoon; snll "­
bright yellow "cherry") Brysoni- c.?assifoli 50.5 3 20.0oo '. 010 ... 0oo 

IlaranJa (sweet orange) Citrus sinensis 650 942.5 8.oo 52000o 70540.o 

Rarnj. agr±n (sour orange) C. Axrantiua birgradia, 14.5 21 6.40 :?..o - 134..O 

Ufspero (de Japdn o ciraelo japon6s Er obotryra japonica 69.5 101 - - ­podaL;,Wjoo,.t)50o 
Papnd paaq Ca-ic, ppaya 45 65 2.oo 90.00 130.00 . 

Patenrn (r.-ril, food inga) Inga spectabilis 10 14.5 9.00 90oo " . 23050.: 

Pera (pear) Pyrus comuris 68 98,6 13.20 89. 0 1301.50 

Perote, nanzana co dn (native apple) Malus sylvestris 10 14.5 16.oo 1600oo 232.oo 

Pirlan (pineapplo) An- sativus; A. conosus 23D 304.5 2.0o 420.00 609,oo.' 

PiLtahaya, pitayn (night-blooming
 
cercus fruit) Hylbeereus undatus 9 13 20.oo 180.oo 260.oo,
 

Pltano (plentain) Masa paradislaca; Me el­
nensia 380.:btmcbes* 213 qq 
 3.00 639.00 9127.00 

Sandia (watornmlon) Citrullus vulgarls 250 qq 362.5 2.50 625.00 906.00 

Tax n-do (tamarind) - Tamarindue indica 163 236 7.oo 11410oo 1652.06 

*Bunches 25 kilos (56,libc-s) 213 qyintaleg. 



GunrtwlPr--m o Brixto del Rundinionto Agricola (Contd.) 	 7J.L. Walkey-- ISTP11C3U/AflD 
Rendiria Prod oI-o (ro pp _Ko: bot,n i Valor Bruto por "CNon vt o(r m)es 
 or btic 	 .(Ayernge Production) . . . -tcC s(Botgnical Nme) 	 Precispor Ecyor Unida ~ Va l or T3oMz(l'6 a pa) 	 (Crop Wholesale Value per)Ha 	 2.5 acres) (Wholesale race) (Unit)Tornj: (gefxuit) 	 M. anza ) Bcetire (H)Citrus Tnzina; C. PaxdIsi 4l6qqTum-t (prickly pear fruit) 	 603 qq Q* 3.oo qqNopalea sp. 8 	 qq4o Q.Q80l011.6 


64.ooUva (gr-pe) 	
8.oo 

9800
Vitis sp. 5 7
 
Zapo#e, m-ney. colorado (red fruit CalocTpum UoMS
brown rough, sk-in, lcrGo blnck seed5 l­

ca m-zioeao. 
 109 16.oo
75.5 
12 08ooo 1744ooo 

Otros Cultivos, Exportables y Tindicionales,II. 	
Incluendo Especias, Oleaginosas 7 Textiles.


:(Other Crops, 
 both Export :-nd Tra-ditional including spicesi oils and textiles.)
Aceito do Citroncl.t (Citronella
-gr-'ss o3il)''Ctooo rds3. be05-b19Cmooonrds164Aceito do t lbs.(4 coxtsae) 2.8ls050b.-82.oo 

oil) do; lindn-trr(l7o, gr..s.--C, e.31.05 1.0
t.: 
 196. 284 


6 03 *
 
Ahiote c, Annato (dark red food
loring, nnnetto dye) ". co- x ,orell=-- . 3.6qq


JonJo.I (sesnne) 
23 qq 25.ooqq .4 0 0.. .7.
.. ses nw indiowa 22 32 20joo. 


, o
!lgoddn r. (cotton, unginnod) Gos 	
2 20'oo" 320,oo

35 
 50
&lgoddn oro (ginncd) 
12-5 

.Algod6nseill, (cottonseed) 	
12 

350.oo 504.oo"19 

27 
 3*oo 
 57oo 
 81.oo
Alpiste (cnz-gr.'.ss, birdseed) ehlrsCnress18, 26-

Ants (anMise) _iP,-pinella 	 '-22 fiZ
Ar1boles de nravi-A 	 31(C.Listnas trees) Coniferae' 	 80.00 - l760.oo-	 . 4&+.oo .. prmt __Caczo (cocoa; :beans for chocolate) Theobroma cacao 5.8 
 18,0 
 9.0oo4o
husked) -offeaCe 	 5(ergr.ino) (coffee, dried 'n- ­ eai. 	 9 . o19.13 26.oo 	 2(pa. c) 	 34000osug 19cchnrum of 	 338.oou4 2 toneoota 609 tcaia: 6.50 ton. .27300'0 396.. 

74qq. aidij 107 qq,, dcer 8".oo qq azdca 5--0-­

http:cnz-gr.'.ss
http:2.8ls050b.-82.oo


Gatea~a...p~dio rutodel Rendiient. Agricola (ot.J.L. Walker .- ._ ontdi): 

nativ
 . ontooducers):ed 
naiepoue .)..Sacchaxum officinarum 17 cargas de 

68 4qq"0 lbs.Pqq. 24 cargas98.6 qqCaa de Costilla o de Casa (rva-gass, native huts) Gyneruhr aofittatum 8 16 

Cainflstula (golden-shower trees,used for lxative production) 
 Cassia fistula 

C o (c on, pie) 

Chicle (latex for chewing gum) 

Elettaria cardaam 

Achras Zapota 

80 qq. cafa 

6 qq 

1.5 ib/drbol/fo 

116 

.8.5 qq. 

Cilantro, culantro (coriander) 
Corozo (oil palm, cohune) 

Coriandrum sativum 

Crbignya ochune 

120,000 qq&75 qq 

68 lbs 

174,000 qq.10.8 qq 

98.6 
Florcs (flowers, comrcial)
Gira-sol (sunflower, Texas corn) 
Hierba buena (mint, peppermint) 

HigucrIllo, ricino (castor bean) 

Hbliant-I.gu s 
Menthn piperita 

Ricinus communis 

10 qq 
15 qq 

6 qq 

sesdlla 14.5 
22 

8.7 

ule caucho (rubber, latex crudecure3 

'Jenbre (gier root) 
KCnaf (kenaf fibre, sacks) 
Iaurel (bay leaf, spice) 
Linaza, lino (linseed) 

Hevea brasiliennis 

Zingiber offioinale 

Hibiscus cmnabiu 

LLtsea guatemalensis 

Lirnum usitatissimLm 

6 
16 

12 

25 

8 

3 

87 
23 

17 

36 

11.5 
4.4 

Uagucy Henequen o sisal (henniquen, 

Agave ap. 1.5 16.5 
-Producci6n de unos 8 millones de Arboles de el Pet6n, los cuales pueden ser cortados 

(w) Qo 

.a50 ..... 
. - ­

-....
 

20.o0 


3.16 lb 


738oo qq. ltex aecc801340.0" 


0.05 lb 


6.OO qq semiflas 
40.oo 

12.oO 

20.50 


12.oo 


13.oo 


40.oo 

60°oo 


una solo yes coada seis afoe. 

Q, .
 

l-57800o838.00 

1600.oo 2 328.oo 
1896ooo 26M.oo.
 

@O.oo*" ls70O00.oo*" 300oO0. 432oo 

3.-"­
500 

6000- 87.00 
600&oo 880,0 

72.oo 104. 0 
" .. 

328oO 471.50 
1440.o -204.0 

325900 -­ 8.o , 

3200oO 460.oo 
180O. 2500oo* 

..­

http:ls70O00.oo
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Guat nala-Promedio Bruto del RendImiento Agricola (Contd) 
J.L. Walker -ITPAXWS/AID 

- no Bt Pmeo (rpaLor Iluto por 
uVO (crop) aombre (Average Production) Pr cie por IMPYor "Unidad (Crop Wholesale Value per).-Botdnico 

ITombras Counas -(Botanical nine) MZ(l.6 acres) .Ha(2.5 acres) (Wholesale price) (Unit) Manzna(M.) Hectare(Ha) 

Maxan, hojas do, o platanillo o bI- qq 
jao (lc,_f used for wrapping) Calathea zaarcaspala 45 cargas 65 cargas Q. lO.oo (cwt) - Q 
limbrcra o niire (villow, used for 
baskets) S.lix fregis 16 qq 2x oa-
Ordgano (mnrjoram or spanish thyme, 
orcg.o spice) Coleus aboiniacs .42 60 40lo" 1680.oo 2400.6 
Pinient- Corde (allspice) Pinmczta officinlis - - 70.0o qq 
Pimnanta ngra. (black pepper) Piper nigrw 20 29 70.oo" 140oo " 263.oo 
Quina o cinchona (bark for quinine
production) Cinchona officinnisf " 22 32 - -

Romero (rosemary, spice) *Rosmarimn officiflfl~i 8 11.6--
Rosa do J=.aica (sorrel, spice) Hibiscus sabadariffa 8 11,6 . - - -

Soya (soybean) Glycine Max 14 20 .oo 2.oo. 1620o0 
Tabacu (tobacco) IUicotinnn tabaein 16 23 15.oo 240ooo 3,Weo~o 
TS seco (tea) Thea vinensis - ---

Tzibao o Civac (pith of rushes for 
reavine baskets) Typha sp. 12,5 7.5"oo 
Vainif1c (vyuill) Vanilla pnifolla 6 qq dry pots 8.7 500OO 3000,00 450.00 

18 407oo a-0..-
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1EFE1INCES: 

A. 	 Average yields and prices calculated from data furnished by: 

1. Minist 7 of Agriculture, Department of'Agricultural Statistics; Direction General of 
Agricultural Marketing; Direction General of Agricultural Research & Extensidn. 

2. 	 USAID/Agricaltural Division, U.S. -%bossy,Guatemala. 

4. 	ISTP/Torth Carolina State Univ./LD, Regional Office for Central Amrica, 

B. 	 le Beiley, L.H. and E.Z., 19309 Hortus, 652 ppy .l, MacMilen Co., N.Y. 

2. 	UcBrydej F.W., 1947, Cultural and Hiatorical Geography of Southwest Guatemala, -14, 
pp. Ilo Smithsonian Institution, Institute of Social Anthropology, No. 4.­

3. 	RoJae, V., 1936, Elementos de Botdnica General, Tomo 1., 984 pp., In.., Tipogrf 
Maccionalp Guatemala, C.A. 

•4o 	 Valle D., A., 1965, Aspectos Sobre Fertilizacidn de los Principbles Cultivos Econ6mi 
cos, 393 pgs. typed, Bank of Guatemala C.A 

5. 	 Personal commications:
 

Atlee, C.B.9 Horticulturaliat, USAID, Am. Enb., Guatemla
 

Gonzdlez S, J,, Agronomist, Depe Soils, DGIFh, Mine Agr, Guatemala 

Judroz, Jol., Agronomist, FEIHICAg S.A., Guatemala 

Troutnerg W.R., Ag. Economist, USAID-,al.Poly. Control Am. Emb.g Guatemala 

Valle D. A. Agxronomqist Agro-Qulmicas de Guatemala, SeA.
 

yldt Jog Chemist, Dept. Solls, DGIEA, Min. Agr., Guatemala
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- ADDENDUM and CORRECTIONS -

Pae 6, Paragraph2, Line 2: 

Instead of: "A dollar spent on fertilizer for correcting ------------- applications
 

are necessary."
 

Read: "A dollar spent on fertilizer (N+P0 +K 0) for correcting plant nutrient
 

deficiencies should produce two to three dollars 6f profit."
 

Pae 6, Table 9:
 

----------------- levels."
 
Instead of: "Additional Investment in P205+K20 


Read: "Total Investment in P205+K20 ------------ levels." 

Page 9:
 

Insert second paragraph as follows: "This approach to estimating potential fertilizer
 

needs in the Northern Central American area is both realistic and conservative:
 

Firstly, Nitrogen is held static at 1968 consumption levels and the P20 and K 0
 

necessary to maximize return on the N+P20 +K 0 dollar are to be made available.
 
2the use of the additional P 0 and K 0
Secondly, more dollar yield will result f om 


applied according to soil fertility analyses. This will increase cash available
 

and demand for complete fertilizers will grow accordingly. Thirdly, each farmer
 

using fertilizers for producing profits has at least two neighbors who will be
 

influenced by his success to invest their plant nutrient dollars logically through
 

soil fertility analyses. This will also increase N-P 0 -K 0 demand. Soil fertility
 

analyses results show that Northern Central American Kamers are far from maximizinF
 

their profits on the money invested in fertilizers. At best, only three-out-of­

every-ten farmers can hope to be anywhere close to maximum profit on the dollar
 

invested in plant nutrients under present conditions. These are the 28% who need
 

only maintenance and starter applications of phosphorous and potash in addition to the
 

Nitrogen needed to produce the crop. At the present low levels of P 0 and K 0
 

consumption in the region, enormous sums of money are being lost. Data for s~me of
 

the important crops in Guatemala are presented in Tables 15 through 19 (pages 15
 

through 19) of this report. This conservative evaluation shows that just on the
 

Altiplain of Guatemala, on the area presently fertilized, incorrect fertilizer use
 

on corn and wheat alone is now costing the country at least $7.25 million in potential
 

revenue lost each time these crops are harvested. Can we expect that the picture in
 

any of the other countries of the region is any better?"
 

Page 9, Paragraph 4: 

Instead of: "The number of soil samples analyzed is exceedingly low for
 

soil fertility analyses."
 

Read: "The number of soil samples analyzed is exceedingly low in relation to
 

the amount of money invested in fertilizers in every country except Guatemala."
 


